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16. A0STRACT 

This  document i s  t h e  f i n a l  r e p o r t  of  t h e  s o l a r  energy system l o c a t e d  a t  t h e  ' v i s i t o r s '  
Center  on t h e  Stephens College Campus, Columbia, Missouri .  The system i s  i n s t a . l l e d  
i n  a  four -s tory ,  15,000 square  f o o t  bu i ld ing  designed t o  inc lude  t h e  c o l l e g e ' s  
Admission Of f i ce ,  n i n e  gues t  rooms f o r  overn ight  lodging f o r  o f f i c i a l  g u e s t s  of t h e  
c o l l e g e ,  a two-story a r t  g a l l e r y ,  and a  F a c i l i t y  Lounge. The s o l a r  energy system 
is  an i n t e g r a l  des ign  of t h e  b u i l d i n g  and u t i l i z e s  176 Honeywell/Lennox hydronic  
f l a t - p l a t e  c o l l e c t o r s  which use a  50 pe rcen t  water-ethylene g l y c o l  s o l u t i o n  and 
water-to-water hea t  exchanger. S o l a r  hea ted  water  i s  s t o r e d  i n  a  5,000 g a l l o n  water  
s t o r a g e  tank  l o c a t e d  i n  t h e  basement equipment room. A n a t u r a l  ga s  f i r e d  ho t  water 
b o i l e r  s u p p l i e s  ho t  water  when t h e  s o l a r  energy hea t  supply f a i l s  t o  meet t h e  
demand. The designed s o l a r  c o n t r i b u t i o n  i s  71 percent  of t h e  hea t ing  load .  The 
demonstrat ion pe r iod  f o r  t h i s  p r o j e c t  ends June 30, 1984. 

The p r o j e c t  i.s p a r t  of the.?.J, 'S, Department o f  ~ n e r g y ' s  s o l a r  demonstrat ion program 
and became opera t iona l .  May, 1979. 
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SUMMARY 

. . 

This  PON Cycle 2 s o l a r  energy s i t e  l oca t ed  on t h e  S tephens ,Col lege  
/ .  

Campus a t  a  l a t i t u d e  of 39 degrees North has  met v i r t u a l l y  a l l  of t he  
I 

requirements f o r  a  demonstration s o l a r  p r o j e c t  i n  a  c o l d e r  c l imate .  

The south  f ac ing  s i t e  i s  near  downtown dolumbia, Missouri  and i s  adja-  

cent  t o  a we l l  t r a v e l e d  i n t e r s e c t i o n .  Since t h e  b u i l d i n g  w i l l  func- 

t i o n  a s  an admissions c e n t e r ,  many.parents ,  s t u d e n t s  and g u e s t s  w i l l  

be v i s i t i n g  t h e  bu i ld ing  d a i l y .  

This a  b e a u t i f u l  i n s t a l l a t i o n  and a  very outs tanding  landmark i n  

a  town t h e  s i z e  of Columbia. The s i t e  w i l l  be observed by s t u d e n t s  

from a l l  p a r t s  of t h e  country t h a t  a t t e n d  t h e  Univers i ty  of Missouri  

as w e l l  a s  those a t t e n d i n g  Stephens College. 

The fou r - f loo r  V i s i t o r s '  Center wi th  an a i r  condi t ioned  a r e a  of 

13,000 square f e e t  w i l l  house t h e  Admissions Of f i ce ,  t h e  Facul ty  

Lounge, and rooms f o r  gues t s  of t h e  co l l ege .  The 176 l i q u i d  f l a t -  

p l a t e ,  Lennox LSC 18-1s c o l l e c t o r s  wi th  an a r e a  of 3,168 square f e e t  

and a  t i l t  angle  of 50 degrees are i n t e g r a t e d  i n t o  t h e  roof i n  a 

s e r i e s  / p a r a l l e l  arrangement wi th  one i n - l i n e  pump c i r c u l a t i n g  a  

50150 glycol-water s o l u t i o n  through a  tube  and s h e l l  hea t  exchanger. 

The h e a t i n g  system c o n s i s t s  of f an -co i l  u n i t s  and a i r  hand le r s  

wi th  h o t / c h i l l e d  pumps r ece iv ing  energy from a 5,000 ga l lon  l i n e d  

s t e e l  water  s t o r a g e  tank loca t ed  i n  t h e  mechanical room. I f  t h e  sys- 

tem water  temperature drops below design cond i t i ons ,  a gas f i r e d  

b o i l e r  w i l l  supply t h e  supplemental h e a t .  

The t o t a l  cons t ruc t ion  c o s t  of t h i s  p r o j e c t  i s  $129,585 wi th  t h e  

Departmen.t of Energy sha r ing  $88,118 of t h i s  c o s t .  The designed s o l a r  



c o n t r i b u t i o n  i s  71 percent ,  of t he  hea t ing  load.  The design review 

was completed i n  ~ e p t e m b e r ,  1977, bu i ld ing  cons t ruc t ion  s t a r t e d  

November, 1977, and .  w a s  completed January,  1979. The s o l a r  energy 

system i n s t a l l a t i o n  and acceptance t e s t  was completed i n  May, 1979. 

' The s o l a r  energy system performance has  been excep't ional.  Although . 

, t h e  site i s  n o t  instrumented,  an ope ra t ing  panel  wi th  va r ious  i n s t r u -  

ments i nc lud ing  a* i n t e g r a t i o n  ( ~ r i t i s h  Thermal Unit)  meter i s  provided 

f o r  i n t e r e s t e d  v i s i t o r s  and "quick look" de termina t ion  of system oper- 

a t i o n .  

Major d i i i i c u l t i e s  w i th  t h e  c o n t r o l  system marred an o therwise  per- 

f e c t  i n s t a l l a t i o n .  The major element of t h e  problem 'was f i n a l l y  de t e r -  

mined t o  be i n  t h e  c o n t r o l s  system. Fu r the r ,  t h i s  c o n t r o l s  problem has  

been d iscussed  throughout t h e  indus t ry  by person t o  person con tac t  i n  
, 

t h e  s o l a r  energy c o n t r a c t o r  reviews. - ' .  . . 

MSFC provided knowledgeable personnel  t o  support  t h e  design reviews. 

. . 
One suggested change reduced t h e  roof design complexity and provided 

an e a S i e r  maintained roo£ t o  c o l l e c t o r  i n t e r f a c e  a t  a lower c o s t .  MSFC 

personnel  a l s o  were a b l e  t o  confirm f o r  t h e  P r o j e c t  Manager t h a t  t he  

automatic  c o n t r o l  system i s  not  per fwming t o  des-ign speci . f icat j .ons? 

The demonstration per iod  f o r  t h i s  p r o j e c t  ends June 30, .1984. 



PART I DESIGN AND INSTALLATION 

INTRODUCTTON 

This Final ~ e ~ o k t  .covers the construction of the solar heating 

demonstration system installed in the Visitors1 Center on the Stephens 

College campus in Columbia, Missouri. 

The visitors' Center is a four-story, 15,000 square foot building 

that was designed to include the College's Admissions Office, nine 

guest rooms for overnight lodging for official guests of the College, 

a two-story art gallery and a faculty lounge. The Center is situated 

on ~road3a~ Street, which is the major street in Columbia and is also 

centrally located on the Stephens College campus. 

The solar system is an integral design of the building and utilizes 

176 Honeywell/Lennox hydronic flat-plate collectors which are a part 

of the roof system and slopes 50' to the south. The collectors use a 

50 percent water-ethylene glycol solution and a water-to-water heat 

exchanger. The collector circuit is drained during.non heating periods. 

I Solar heated water is stored in a 5,000 gallon water storage tank 

located in the basement equipment rdom': Hot water for building heat 

is circulated from the storage tank to fan-coil units and to low tem- 

perature air handling units by a small pump. A standby natural gas 

fired hot water heating boiler supplies hot water when the solar heat 

supply fails to meet the demand. The control system for effecting the 

solar heat - fossil fuel heat changeover is fully automatic. 
The primary solar circuit transfers solar energy from'the collectors 

to the storage tank, using ethylene glycol solution and a water-to-water 

heat exchanger. A temperature sensor in the collector array determines 



when the circulation should occur. When the 'temperature of the glycol 
. . 

solution exceeds a safe limit, the purge,unit is activated. This 

circuit is designed to be drained during thenon-heating periods. . '. ' .  

The secondary solar circuit transfers heat from the storage tank to 

fan-'coil units and to low temperature'air handling unit preheat coils. 

A temperature sensor in the storage tank determines when circulation 

should occur. A pair of interlocked three-way changeover valves 

transfers the fan-coil units from-solar water to boiler water when- 

ever the solar water is inadequate for the demand. If the water in 

tank exceeds a safe limit, an automatic valve drains the water 

from the tank, allowing cold make-up water to enter. 

The boiler water circuit supplies fossil-f~lel. h e a t  to direct 

radiation (fin-coil, convectors, and unit heaters), to high-temperature 

second-position air handling unit coils, and to the f av -co i l  units via 

the above mentioned three-way valves. Controls are adjusted so 

that these functions occur only when the solar heat supply fails to 

meet the demand. 

The solar system was funded in part by a grant of $88,118 from 

the Department of Energy. Technical advise and management assistance 

was furnished by representatives from the Marshall Space Flight Center, 

Huntsville, Alabama. , . 

Construction on the project started in November, 1977, and was 

essentially complctc in F ~ b r u a u y ,  1979. Diffic~ltl~s with adjustn~ents 

of the control system delayed the acceptance tests until May, 1979. 

The installation was dedicated on April 20, 1979 and declared opera- 

tional on June 30, 1979. 



INSTALLATION PROBLEMS., SOLUTIONS 
AND IMPROVEMENT. CONS.IDER9TI.ONS 

The Architect, t h e  E n g i n e ~ r  and  t h e  .owner ' s  r e p r e s e n t a t i v e  ( t h e  w r i t e r )  
. . 

had worked w e l l  t o g e t h e r  f o r a n u ~ b e r  o f  y e a r s  i n  t h e  d e s i g n  and e x e c u t i o n  
,' a ' . .  . 

0 i . . 
% .  of a number of b u i l d i n g s  on  t h i s  campus. K i t h  t h i s  background o f  a 
' .! . 

, :  , 
, . 

s u c c e s s f u l  working r e l a t i o n s h i p ,  u2 f e l t  c o z f o r t a b l e  i n  t a c k l i n g  t h e  s o l a r  

s y s t e m  d e s i g n ,  a l t h o u g h  t h e r e  w a s  n o t  one  n i n u t e  o f  s o l a r  exper ic?nce t o  o u r  
. - 

c r e d i t .  Hidway th rough  t h e  d e s i g n ,  w e  c o u l d  h a v e  f i l l e d  a good s i z e d  

no tebook  w i t h  problenls.  Tnese .  v e r c  s o l v e d ,  one by o n e ,  by as!iing q u e s t i o n s ,  

r e a d i n g  and s o n t t i m e s  by ? l a i n  h o r s 2  s e n s e .  Thc proof  o f  t he  d e s i g n  cai?e 

t o  u s  when ~gc a t t e n d e d  th;: S o l z r  liea:.i.ng Con:rnctors l  Rev:i-ew i n  l?ev; Crleacs 

l a s t  y e a r .  A f t e r  l i s t e n i n g  t o  i n n u a ~ z r a b l e  p;?pcr:; and ta:Lking t o  a l o t  of 

p e o p l e ,  w e  r c a l f z c d  t h a t  ;:e had sade t.iic r ig l i  t b a s i c  dcc.i .si  011:;. 

1:cview w a s  hot.: t o  a t  tc~c!: t h e  c .o l1 .c~  t;rrs t o  2 rco f and st-i:I. L r.!r~:lnt:n.in i.i:!t-c.;r 

t i g h t  i n t e g r i t y . .  A 50 di..grei. r o o f  ~!;-est?i~Cs sl:~::ic tlif:.C:ic.t~l.~: wor!:i.ng contlit:ic!ns 

a t  b e s t ,  t l ~ e n  rtdd :tn a r r ~ : :  of 3.7b sL)l.;1r c . c ~ l ~ l . i ~ ~ t . o ~ : s  wit:Ii tlle 1Iccc:ss:try pi pi,^^:;, ' 

t h e n  f i g u r e  o u t ,  iE you v i l l . ,  11ow n n  o!.:ilcr r.:~u.ltl cvc r  . r cp ;~ . i~ -  n r o o t  lc2.k. 

T h e  answer i s  t h a t  you h u . i l d  thc :  l:cc, s y s t z x  s:? ; 'OLL t l on ' t  11;ivc :I.r:n!c:;. b!e 

worked b o t h  s i z e s  of  t h c  5:'i:rri18:.t: c)n t:i~.i.:; prc!::li:!::?, t*::i.th tlt::i:i;:ils bein!; 

consic lercd and rc:jc.:ctcd, an t  i:L t l i c  :-c:ki. tei: t ;.ir;nl 1.y tlc:;:i;;nc:tl n spcc ia ' l  

b r a c k e t  t o  s u p p o r t  t . 1 ~  c(;'. 1.c:~: I-.VT ;l::;::~y s<:\.;l~;:!? .i !~c:i:c:; t' ~ . l l t !  r o o  r'. .c;:k-r: C i : i ; l .  

TI.lc! b r a c k e t s  L.Jer t7  I ~ ~ ; ~ I I ~ E ~ c c L : ~ c : ( ! ,  }!:.I:: :l.ip !,;z.:vi?i~ji:::d, L:licil .i.i~sl.:~l.lcc! (1;: Llic: 

roof  a s  the SII  i r : ~ l . c s  \.~c.!rc.: . t ;~ : i . ; i .  !.:?::if 1) ~.:!::;.;~:!r t , ~ . ! ? :  r i i t - ~ i F t ~ !  I ;y I ;I::!IC;! i:i 



. . . , 

. , 

3 . , '. . ' .  . . 

. . .  . . 
. . , -  . . ' . .- 

'='? sheer l ead  a s  i t  t.:as ins t .? l i . cd .  T h e  use o f  t t ~ c  1.1aik~l: : ;  liiatirI.:~lly redi~cocl . I 

,- .. 

the  nunber uC K O  pen2:ratioas an;: we r w i l . 1  I as ezpecced .  

w i l l  t e l l !  

A number o f  problems h a d  t o  h e  so:!:,cd r i u r i  rle :::i.-s t ruc t i o n ,  af tirr ovacr ,  

a r c h i t e c t ,  eng inee r  2nd c o n t r a c t o r  h a d  a f i r . - t  - -  I ' i ? .  ' look a t  \;.hat ti?e s y s t e n s  

were be ing  r equ i r ed  L O  do.  The probl.erna t h a t  r equ i r ed  oilr a t t ~ n t . i . o n  are as 

k 0 1 1 0 \ ~ ~  : 

1. Col lsc . tur  p j p i n g  a n d  :intercoonccr:iun;c:iir c e r c  changccl ns Tnl.la~.:s:  S i z e  

of  p s n c l - - t o - p n n s l .  r : : O  1 - t c - 1 1 . 1 1  c c~nacc tu i : ;  = 3 /8"  i r i ~ t c n i l  crf 

1/2".  I ' rovidcd p~ i to~a ; l i  i.s a i r  vi:~.~Cs ;!i h.i::l, ~ j ~ i n i : ;  o f  r r t o r n  bi?ndcrs,  

3. .  Sto rage  tank connbc  t i o r ~ s  : Acidi : t l  nrltoii:;ltic Ei l  'I vc11.v~ akcl bnclifloli- 

' CC)]. '~ C C  LO?- ;.lrr:iy. ?~c:clc!!l i v,::i1'1.;1 1 i C , I I  1 ~8 :;i~:.lcll t - : :  ! ; i i i , ~ ' < ~ , ~ f  i I)?, t 11 : .  ! : t  <):-,?.:;<: 
. . 

tar~k.  

4 , C h a n ~ e s ' t o  c o n t r o l  sequence. 



D i f f e r e n t i a l  Temperature C o n t r o l s  

a .  ' ~ n s t a l l e d  a h i g h  t empera tu re  s e n s o r  w i t h i n  t h e  c o l l e c t o r  en- 
. . .  

c l o s u r e .  T h i s  r e q u i r e d  t h e  removal of t h e  window of  one  co l -  

l e c t o r .  It may have been e a s i e r  t o  work on an end u n i t ,  b u t  

i t  would a l s o  b e  f a r t h e r  away from t h e  c o n t r o l  l i n e s ,  s o  we 

used one o f  t h e  c o l l e c t o r s  n e x t  t o  t h e  c e n t e r  space .  The 

s e n s o r  shou ld  be i n  t l ie  t o p  u n i t  o f  t h e  v e r t i c a l  p a i r .  

b. We i n s t a l l e d  a s p a r e  s e n s o r  i n  c a s e  we have t r o u b l e  w i t h  t h e  

f i r s t ,  one.  We may a l s o  need a  t h i r d  s e n s o r  t o  accompl i sh  t h e  

purge c o n t r o l s  -- t h i s  w i l l  depend on t h e  v e r s a t i l i t y  of 

Johnson ' s  components. 

c. The low-temperature s e n s o r  shou ld  be l o c a t e d  n e a r  t h e  bottom 

of  t h e  s t o r a g e  t a n k  r a t h e r  t h a n  a t  t h e  top .  One p o s s i b l e  way 

t o  do t h i s  w i t h o u t  v i o l a t i n g  t h e  c o a t i n g  of t h e  t a n k  i s  t o  i n -  

s t a l l  a  t e e  i n  t h e  "dump" connec t ion  and i n s e r t  t h e  s e n s o r  

through t h e  s t r a i g h t  p a r t  o f  t l ie  t e e  i n t o  t h e  t a n k .  The "dump" 

p i p e  can t h e n  be reconnec ted  t o  t h e  s i d e  o u t l e t  of t h e  t e e .  A 

second c h o i c e  would be  t o  i n s t a l l  t h e  s e n s o r  i n  one o f  t h e  p i p e s  

a t  t h e  bottom of  t h e  t a n k ,  as c l o s e  t o  t h e  t a n k  as p o s s i b l e .  

d. The c o n t r o l s  shou ld  be  set t o  s t a r t  t h e  pump when t h e  d i f f e r -  

e n t i a l  between t h e  two s e n s o r s  is  18OF., and t o  s t o p  them when 

t h e  d i f f e r e n t i a l  is    OF.   he o p i n i o n  seems t o  be  t h a t  f o r  

11 I t  normal o p e r a t i o n ,  pumps A and "B" shou ld  start s i m u l t a n e o u s l y ;  
i 

and t h a t  t h e y  shou ld  s t a r t  on d i f f e r e n t i a l  o n l y ,  r e g a r d l e s s  o f  

t h e  c o l l e c t o r  t empera tu re .  

. NOTE - System changes r e s u l t i n g  from t h e  c o r r e c t i o n  o f  t h e  con- 

t r o l  problems and o t h e r  c o n s i d e r a t i o n s  . d i c t a t e d  t h e  r e v i s i o n  



. , .  . . . . . . . 
. . :  .. . . 

,!, , . 

t o  pump.sequence ope ra t ion  descr ibed  i n  t h e  in t roduc t ion  

t o  t h e  Maintenance Sec t ion  of t h i s  r e p o r t .  

Purg ing  

a. t h e  sensor  which s t a r t s  t h e  purge u n i t  should be loca t ed  on 

t h e  downstream s i d e  of t h e  three-way valve.  This  is p a r t i c u -  

l a r l y  important when t h e  va lve  is modulating a s  opposed t o  two- 

p o s i t i o n .  - 
' . b. The purge f an  should s t a r t  before  t h e  three-way va lve  is  f u l l y  

open, o therwise ,  t h e  va lve  w i l l  tend t o  open f u l l y  rat .her  than 

t o  modulate. 

c. A s enso r  i n  t he  c o l l e c t o r  p l a t e  ( s ee  i t e m  4a  above) should 

start t h e  purge u n i t  when t h e  p l a t e  temperature r eaches  220°F. 

r e g a r d l e s s  of whether t h e  p ipe  sensor  i s  c a l l i n g  f o r  p u r g e .  Also, 

pump "A" should s t a r t  whenever t h e r e  is  a c a l l  f o r  purging,  

r e g a r d l e s s  of t h e  d i f f e r e n t i a l  temperature.  \ 

5. Due t o  an e r r o r  i n  c a l c u l a t i o n s ,  t h e  s i z e  of p ip ing  i n  t h e  s o l a r  loop 

was noted 1%" i n s t e a d  of 2%"; and t h a t  i n  t h e  exchanger loop w a s  no ted  

2" i n s t e a d  of 3". These s i z e s  were changed be fo re  i n s t a l l a t i o n  began. : 

6. Expansion tank c a p a c i t i e s  were g e n e r a l l y  t oo  smal l .  We inc reased  

c a p a c i t i e s  of the  system tanks and of t h e  s o l a r  loop  tanks. A tan& 

f o r  t h e  exchanger loop w a s  no t  considered necessary ,  t h e r e f o r e ,  we 

omit ted i t .  

7. , 
SpecSal a t t e n t i o n  should be given t o  s e l e c t i o n  of s t o r a g e  tank  l i n i n g  

a s  many 'of t h e  l i n i n g s  on t h e  market w i l l  not  maintain t h e i r  i n t e g r i t y  

a t  temperatures  above 180° o r  s o ,  and t h e s e  temperatures  can be 



I 

a t t a i n e d  i n  the  tank under some cond i t i ons  of opera t ion .  The l i n i n g  

i n  t h e  s to rage  tank used f o r  t h i s  p r o j e c t  w i l l  maintain i t s  s t a b i l i t y  

t o  180'. This  tank w i l l  b e  monitored t o  s e e  t h a t  t h e  l i n i n g  s t a y s  

i n t a c t .  

. . . . 

8. Accessories:  We a r e  cons ider ing  i n s t a l l i n g  f a c i l i t i e s  f o r  t r a n s f e r r i n g  

g l y c o l  s o l u t i o n  t o  s t o r a g e  tanks f o r  summertime, and f o r  re-charging 
. . 

t h e  s o l a r  loop a t  t h e  s t a r t  of t h e  hea t ing  season. We should a l s o  

have g lyco l - t e s t i ng  equipment t o  monitor t h e  an t i - f  r eeze  c a p a b i l i t i e s  

and, e s p e c i a l l y  t h e  condi t ion  of t h e  i n h i b i t o r s .  



MAY, 1977 . 

The Energy Resources and Development ~ d m i n i s t r a t i o n  (ERDA) anounced 

t h a t  t h e  V i s i t o r s  Center  had been one  of 80  s i t e s  s e l e c t e d  under  t h e  

second c y c l e  of a  f i v e  y e a r  demonst ra t ion  program. 

J U L Y ,  1977 a 

Stephens  Col lege  and ERDA s igned  c o o p e r a t i v e  agreement No. EG-774-01-4084 

which s t i p u l a t e s  t h a t  ERDA'wi11 pay $88,118 towards t h e  c o s t  of t h e  

s o l a r  s y s t e a .  T h i s  r e ? r e s e n t s  about  682  of t h e  e s t ima ted  c o s t .  

The F i n a l  Design Reviev of t h e  p r o j e c t  was he ld  on  ti12 S tephens  Co l l ege  

' . campus. Those i n  a t t endance  inc luded  r e p r e s e n t a t f v e s  from t h e  a r c h i t e c t ,  

t h e  eng inee r ,  t h e  owner, t h e  govsrnhent  and a  p r i v a t e  c o n s u l t i n q  f i r m  

enployed b y ' t h e  y o v e r m e n t ,  p lanning  Research Company. 

OCTORER, 1977' 

Conseruc t ion  b ids  f o r  t h e  V i s i t o r s  Center  were opened and t h e  c o n t r a c t  

w a s  awarded t o  t h e  l o : ~  b i d d e r ,  t h e  John Epple Cons t ruc t ion  Com?any of 
, 

Columbia, X i s s o u r i ,  The low hi.d was  S723,000. 

. C o n s t r u c t i o n  s t a r t e d  .. Footing and foundritinn porlrcd, 1.lnderground 

u t i l i t i e s  s t a r t e d .  



DECMBER, 1977 

. The s o l a r  s t o r a g e  t a n k  d e l i v e r e d  t o .  t h e  j o b  s i te  and set i n  p l ace .  

F i r s t  f l o o r  deck poured. 

JANUARY AND FEBRUARY, 1978 

The j o b  was s h u t  down because' of s eve re  c o l d  weather .  

14ARCH AND APRIL, 1978 

Br i ck  and c o n c r e t e  work p rog res s ing  a f t e r  a t e n  week shutdown. 

MAY, 1978 

Br i ck  and c o n c r e t e  work completed and roof s t r u c t u r e  i n  p l a c e .  

J U N E ,  1978 

The s n e c i a l  b r a c k e t s  t o  hold  t h e  s o l a r  c o l l e c t o r s  he ing  i n s t a l l e d  

and f l a s h e d  a s  t h e  r o o f i n g  goes i n  p l ace .  

J U L Y ,  1978 

The c o l l e c t o r s  , i n s t a l l e d  and connected. 

AUGUST h:i3 SrPTI?.13ED 1978 ----.-.-- 2.-- 

T h e  i n t e r i o r  f i n i s h j . r . ~  process i.n p rog , re s s .  

OCTOBER, 197 9 - 
The c o l l e c t o r s  filled 7 ~ 1 t h  :<.2ter-ethyl.enc? g l y c o l  n ix .  The system 

c i r c u l d  t z s  a n d  works, b u t  no ccr i~t ro ls  a r e  :!.n!;t.a?.Li:~l. 



N O V ~ E R  AND DECmBER, 1978 

Painting, carpet installation, testing of the solar ,system and 

miscellaneous mechanical work in progress. One floor of the building 

was occupied, starting on December 26. 

JANUARY, 1979.' 
. . . 
The building is essentially complete, and we are experiencinq our ' .  

first problem with temperature controls. Representative from NASA, 

the architect,.engineer, owner, control contractor and the mechanical 

contractor met on January 10 and 11, 1979' to work on this. 

' .  . 
, . 

FEBRUARY, 1979 . . 

The building construction is complete and all of the contractors' 

men are off the job. The ormer has occupied ,311 parts of the bnildfnp. 

Control problems continue; 

MARCH AND APRIL, 1979 -- 

The solar system ?erfo&ns well. but parts o f  the controls are heInn : .  

operated by hand. The building was dedicated April 20, 1379.  

XtY, 1975) 

Through the combined efforts of the i.n;i.ncer, the coat rol contractor 

and ?JASA personnel, t h e  control s y s t e n  is nov~iorkin.: as clesipned: Sor:? 

sensors had to be relocated, sone errors in vorkmnnsl~lp corrected an6 '. 

. . 

some piping added, in order to correct t h c  dsflci.enc:I.as. Thc system 

was drained for the summer on Pfny 30, 1373. 



, .' . , 
JUNE, 1979 . .. 

The architect has certified the building as substa~tially complete 

and the solar, system is2,decla'red' operational as of June 30, 1979. 
L .  1 .  , . . . . .. 
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C L I X 4 T X L O G I C A L  DATA - C o n t i n u e d  

. . 
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'COST SU?IMARY . - 

. . . . . . 

' :  T h i s  b u i l d i n g  was ' p l aced  on  t h e  market  f o r  c o m p e t i t i v e  b i d s  i n  ' 

. . 

. . .  October .  1977. Four b i d s  "ere r e c e i v e d  and t h e  104 b i d  o f  $723,000 f o r  

t h e  b u i l d i n g ,  i nc lud ing .  t h e  s o l a r  system,  was accep t ed .  

The s o l a r  system c o s t  is  computed a s  fo l l ows :  

ITEM - COST - 
Genera l  c o n s t r u c t i o n  $ L2.,020 

E l e c t r i c a l  work 

S o l a r  c o l ~ e c t o r s .  

~ e c h a n i c a l  c o n s t r u c t i o n  

a )  Equipment, dnclud inq  purge unPt, 
s t o r a g e  t a n k ,  thermometers ,  r e l i e f  
v a l v e ,  e t c .  

b) P i ? e ,  valves  anti f ' i t f i n g g  

c )  I n s u l a t i o n  

d )  Temperature  c o n t r o l  

e )  Labor 

l+.xhanical change o r d e r  n u m b ~ r  1 

TOTAL 



OPERATIONAL DATA 

Although t h i s  p r o j e c t  was n o t  dec l a red  o p e r a t i o n a l  u n t i l  
June  30, 1979, t h e  b u i l d i n ?  was occu5ied abou t  January  1, 1979 
and t h e  s o l a r  system was i n  use .  

For comparison purposes ,  we have a b u i l d i n g  on our  canpus,  
Smith F ia l l ,  t h a t  is  s i 3 i l a r  i n ' s i z e  t o  t h e  V i s i t o r s  Center ,  and 
t h e  u s e s  a r e  n e a r l y  a l i k e .  I n  f z c t ,  Smith H a l l  w a s  b u i l t  i n . t h e  
middle 1940 ' s  by t h e  s a ~ e  c o n t r a c t o r  t h a t  c o n s t r u c t e d  t h e  V i s i t o r s  
Center .  The major d i f f e r e n c e s ,  o t h e r  t h a n  t h e  s o l a r ,  I.s t h a t  
Smith i s  n o t  n e a r l y  so we l l  i n s u l a t e d .  

Here a r e  t h e  n a t u r z l  gas  c o s t s  f o r  t h e  two b u i l d i n ~ s .  

7i'atural Cas Costs  

V l . s i t o r s  Center  Smith H a l l  

February ,  1979 
March, 1979 
A p r i l ,  1979 
?by, 1979 



I: General I ) i?scr ipt ion 

This  i s  not  a fu l ly- ins t rumented  i n s t a l l a t i o n ,  and ther~odyn,:cic 

. . 

, 
perEormance t e s t s  w i l l  no t  be r equ i r ed .  T e s t s  s h a l l  be  parforrr.:?d, 

however, t o  a s s u r e ,  t h a t  t h e r e  a r e  no l e a k s  i n  t h e  system, that  
, . 

t h e  s y s t e x s  and . equ ipzen i  perform a s  des igned ,  and t h a t  design - 
flo:.: r a t e s  of  t h e  media a r e  achieved .  

.: 
L: 

2. The hydronic i n s t a l l a t i o n  c o n s i s t s  of t h e  lo l lowing  systems: ' 

A, OY L l l u ~ r  Solar 'Loop, i nc lud ing  Co l l sc  t o r  Sys t en ,  p:i.ping, 

and Parge SysLcm.  

B.  S o l a r  Tack Circ111 z i i 11.3 I.oop, i nc lud ing  Stor.~gc: Tailk, t leat 

C. Incloor So la r  Loop:;', incl.u:l.ing tile I 'ancoi l  Systein .-(?.lotel 

It002.:;) , ~ i i i : !  ttl~!' Ly;::;t..-~il?: :!.i.iij c:,\.i.:'s (.f);:j.!?: >\rc:[s) ., , 
I).  Rn.i.ler i s c ~ p : ~ ,  i n c l  i I!;: D.L ceccor i;acllation (k ' incoi i ,  

3 .  Ac?.j us tc! t?n t  Calibrat:i?il  o f  cc,ntrol. in:; tr~t!:>t::n.ts and systems 

1.7s.l.1. be perforzeci by Jotluson C o ! ~ t r o l  C o . ,  anti :is t h e r e f o r e  mcntfionpd 
. 

t~r ie f l . ) .  herc:i;.., vilere : i t  pc !~ - t ;~ : i n s  t o  ;~(! j~ist : l ;~~at: ;  by the! 



s h a l l  then be  repea ted  u a t i l  t h e r e  a r e  n'o leaks. '  . 

. .  , q., 2. ' ~ u r i n g  t h e  t e s t s ,  i s o l a t e  t h e  s o l a r  s t o r a g e  tank  . . '  
. r 

. . . . 
3 .  : . . .  .. , . . and any o t h e r  equipment ,'not designed to 'wi ths ta&l  t h i s  p re s su re .  . , . 

I 
. i 

. .  . ~ o c k  a l l  r e l i e f  v a l v e s ,  v e n t s ,  e t c , .  which 'are designed t o  open . . 
>, : : . , 
.a+'> . ,, . , . .  . .. . , . I  a t  l e s s  t han  '60 p s i . .  If t h e  s o l a r  l oop  is' t e s t e d  .dur ing  periods . . 

' %  i .  

of s d l a r r a d i a t i o n ,  c a u t i o n  n u s t  be observed t b  rupture 

of t h e  p ipes .  I n  t h i s  ca se ,  t h e  r e l i e f  va lve  s h a l l .  be  s e t  a t  

60 p s i . ,  o r  t h e  t e s t  per fornzd  f o r  a s h o r t e r  pe r iod  . a t  n i g h t .  

3. A f t e r  test.Fng h a s  been cozp l2 t ed ,  t h e  systeais s h a l l  b e  c leaned  

and f lu shed  .as desc r ibed  on Page 206 of t h e  S p e c i f i c a t i o n s .  

111. --. F i l l i n g o f  Systems 

1. The outdoor  s o l a r  l oop  s h a . l l  b e  f i l l e d  v i t h  a  50/50 s o l u t i o n  of  

water  and Do\:.tl~crm D R I  t t : l lysns g l y c o l .  The  rcmaini.ng s y s  tcms, 

i n c l u d i n g  t h e  b o i l e r ,  s to rage  t ank ,  p i p i n g ,  e t c . ,  shall be f i l l e d  

wit1.1 .soft water .  

2. A l . 1  a i r  v e n t s  sha:l.l be  o;>e;~.;ld dr~r . ing Ei.l,l..ing t o  remove the a i r  

fl:o:n t h e  s y s  tcics. Af ter  f i.1 l:i.uy,, the niec1:ia s11al.l b e  circu.latcc1 

through t h e  sys t c ~ s  a t  cr~:::i::un~ E1.o~ r n t c s  , autl n l i  manual. a i r  

v e n t s  s h a l l  be opened l)crio..iic:::ll.y t o  el:ia~inate any e n t r a i n e d  air. 

3.  Adjust  t h e  water  leve l .  i n  tile co~iip~:cs:;:i.r)n t a n k s  t o  appros imatc ly  

2 1 3  E ~ t l l .  

Outdoor S o l a r  1,oor) 



2. ' Adjust  a l l  r a l i e f  va lves  t o  open a t  2 0  p s i .  Open a l l  g a t e  . ,,' 

. . . , .  . 

v a l v e s  end squarehead cocks .  S t a r t  up Pump "A". 

3.  Using a  s u r f a c e  pyranometer ,measure t h e  tempera ture 'o f  t h e  f l u i d  

i n  t h e  r s c u r n  p a i n s  a t  t h e  p o i n t  j u s t  be fo re  thsy connect t o  t h e  

bulk  header  ( v e r t i c a l  raain). Adjust  t h e  square-head cocks u i l t i l  

. . 

t h2  terni)srz:urcs 2 t  t h e s z  si:; P ~ i ~ ~ t S  a r e  equa l .  

4 .  L!ith puzp "3" s h u t  do:.in, allo:.: t h i ~  co . l lcc tor  v a t e r  t o  r i s e  t o  

2 0 0 ~ ~ .  , a n d  z d j u s t  tlic Pi1ri;e U i l i t  t o  s t a r t  a t  t h a t  p o i n t .  

5. Place  cRe s o r ~ t r o l s '  f o r  Plli:!l>s "A" and "El' i n  t h ~ >  nutaz.3;ic xode, 

an? t h e i ~  .?j:st t h e  con t r - n l s  rn ui :a l -c t . 1 1 ~  pl;?:;~s r.:kn t 3  ...: L:c;: !pel; i t l :y . . !  

i n  t\?s so l . i r  f luicl  rcac!~i-:s 100' E.., ;irii! t-n y t -op  t i~e ; :~  t i :?cn t h e  

t e q e r a t c r c  Ea1l.s belor.: t t~a i :  p o i n t .  

. . 
1 .  S o l a r  l ' i?~' . ! ;  Circula~ing L.oop 

1. !.!ith ?i~s:ps "A" and "6" rirnning, arid c1~1ri.ng n per iod  of hig11 sol.,r 

c m r g c n c y  ilt.!:;;, v a lve  t o  o p c n  at. :l.l:O0i:. . Sc!t tile rc:l.i.eil v a l v e  t o  

open at 5 7si. 

2. Chsck ti:? a~1 to rna t . i~  fill vnl.vc, ant1 adjuc;t  t o  main ta in  :a11 v a t e r  

le\r-:tl i n  t h e  tan!.:. 

V I  . 1ncloc)r  SaZc? r 1.9r373 . . --.---- - - * * '  :I;-- 



2. Open a l l  F a n c o i l  and  N!U c o i l  c o n t r o l  v a l v e s  t o  f u l l y  open 

p o s i t i o n .  S e e  t h a t  a l l  s h u t o f f  v a l v e s ,  square -head  c o c k s ,  e t c .  

a re  open.  P o s i t i o n  t h e  three-way changeover  val .ves  i n  t h e  

f a n c o i l  l o o p s  t o  t h e  " s o l a r "  p o s i t i o n ,  as opposed t o  t h e  " b o i l e r "  

3. A d j u s t  the. c i r c u i t - s e t t e r s  a s  f o l l o w s  : 

F a n c o i l  U n i t s  "A", e a c h  --------------- 1.05 gpm 
F a n c o i l  U n i t s  "B", e a c h  --------------- 1 . 2 2  gpin 
F a n c o i l  U n i t s  "C", e a c h  --------------- 1 . 7 3  gpm ' 

UIU $ 1  Upstream C o i l  ------------------ 9 .91  gpm 
MU Upstream C o i l  --- ----- ---------- 16 .60  gpn 
AllU $ 3  Upstream Coi.1 ------------------ 4.20 gpm 

4.. Shut o f f  f low t o  a l l  d i r e c t  r a d i a t i o n ,  f a n c o i l  u n i t s ,  a n d  A H U ' s .  

A d j u s t  t h e  P r c s s u r e  R e g u l a t i n g  Valve  i n  the F a n c o i l  Loop t o  open 

a t  t h i s  c .ondi t io t l .  Crack open a v a l v e  i n  any  o f  t h e  f a n c o i l  u n i t s ,  -- 

and a d j u s t  t b c  P.H. Vn:lvr t o  c l o s e  as s o o n  a:; f low ~ ~ ) c u r s  i n  t h e  

sys tem.  

VII. E o i l e r  1,onps -... - - 

1. Shut  o f f  F i ~ ~ l p  "(:", ancl s t a r t  P L I ~ I ~  "D". At l j  1:s t p i ~ n ~ p  c o i l t r o l s  f o r  

Fuinp "D" s o  t h a t  i t  1.1i3.l s t . a r t  and r u n  whc.iiever t h c  o u t d o o r  

0 
t e m p e r a t u r e  f a l l s  below 65 F. 

2. . Pos:it:ion t h e  three-way chan(",cover vaj.ves i n  t:l~c. f a n c o i l  l o o p  t o  t h e  

I t  bo:il.erU p0s:i.t i.on. O p e n  a l l  c.ontrol. ant1 s h u t o f f  v a l v e s  i n  t11e 

d i r e c t  rnd:iat . i .on,  fanco:i.:l. u n i  t u ,  and  ATlll':; t h e  fi1l3.y open 

pos . i t  i o n .  A d j u s t :  t h e  c.:irc.u:i t - sc  tttrrs :i.n t:l-tc r\l!ll Do(,mstrc:im 



. . 
, ' .  

3. 'Observe t h e  flow r a t e s  t o  t he  f a n c o i l  u n i t s  ac t h i s  cond i t i on , .  
, . ,  

and r eco rd  then ,  b l ~ t  do not  c i~angc  tile p o s i t i o ~ l  previously s e t  
. . 

f o r  t h 2  s o l a r  water .  

Using t h e  pyranometer, a d j u s t  the  square-head cocks a t  t h e  d i r e c t  ' i ;  ,. 

r a d i a t i o n  s o  t h a t  n te~:.p?raturc drop of about  20° F. occurs a c r o s s  

each u n i t  o f  r a d i 3 t i o n  :.:hen tile building i s  cold ,  and a l l  t h e i n o s t a t s  

a r e  c a l l i n g  f o r  h;-c;t. A f t e r  r - . r : i : ? t i on  i ~ ~ s  I )C?II  a" jcsted, 

' : $5 
3 i'. 

V 1 T . i .  Chillcd i::atez- I,nol-,s r .  
- . i . .  -- ,,'. 

1. Pos.it:ion thr? a~!t(-);:;i!t ic: va lvcs  ;? t l:hp F,?r?co.il l k t  it:; t o  f:!l.l , . l.. a 

' . 1,; 

C U C ) ~ . ~ I I ~ ,  t h ?  C i S ,  open  Co. th;? il. 1 ~ ? i l  .<.ratp E!:I i . 1 1 ~ .  

2 S t a r t  u p  ti;c C h i  ! ' li!l- ;?r:3 I'LIT~, "I?" .  Adjust  ttlr. ci)l.~trols f o r  t h i s  ., . 
:f 

puzp nnd Ci1i1lc.r so  t l ~ a t  ihe;; w i l l  s t a r t  on r! ( : a l l  .tor coill.ing . . 

f ro3  any oE t i ? i .  zi:.?c Fanco i l .  I l n . i t s .  * 

' 3 .  A c l j ~ ~ : . : t  t l \ c  c . i r c i i i t -~c t . t - c r  i n  t h c  c:li:i..l.'l.ecl watt!r 1na:in t o  a flors 
,- ' 

I .  

. , 
r a t e  o f  9 .LS  gpz.  

4 .  Shut o f f  all f1c.1 t o  t h e  1:'alicoi.l Un i t s ,  and i ~ t l j u s t :  t h e  l'ressi!re 

Regulat.ing Vaive  s o  that: i i r  \,!ill open a t  t h i s  condi t- ion,  Crncli : 

t h e  -vnlvi! a: an)' o f  t l t r 7  Fancoi..'L Cnitc; , '  ~ L I C I  aclju:it: t h e  l'.'C. 
\ 8  

Valve s o  tl!?-t: i t  ~..!:i.l:l c1.ose ns s o o n  a s  fi-lora i s  rcstorcc! i n  
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RESULTS OF ACCEPTANCE TEST PLAN 

SOLAR HEATING SY STEN DESIGNED 

STEPHENS COLLEGE VISITORS CENTER 

COLUMBIA, MISSOURI 

LEAK TESTING 
1.   he s o l a r  loop  w a s  h y d r o s t a t i c a l l y  p r e s s u r e  t e s t e d  a t  60 p s i g  which 

i n c l u d e d  t h e  c o l l e c t o r  sys tem and purge  sys tem f o r  a  p e r i o d  of 24 hours .  A l l  
l e a k s  were r e p a i r e d .  

2 .  The s o l a r  t a n k  c i r c u l a t i n g  loop  i n c l u d i n g  t h e  h e a t  exchanger ,  pump 
and p i p i n g  b u t  e x c l u d i n g  t h e  s o l a r  t ank  was h y d r o s t a t i c a l l y  t e s t e d  a t  100 p s i g .  
A l l  l e a k s  were r e p a i r e d .  

3 .  The indoor  s o l a r  l o o p s  i n c l u d i n g  t h e  f a n  c o i l  sys tem (Motel  Rooms) 
and t h e  upst ream AHU c o i l s  ( o t h e r  a r e a s )  was h y d r o s t a t i c a l l y  t e s t e d  a t  100 
p s i g .  A l l  l e a k s  were r e p a i r e d .  

4 . '  The b o i l e r  l o o p s  which i n c l u d e  a l l  f i n  t u b e  r a d i a t i o n ,  ' f a n  c o i l  u n i t s ,  
c o n v e c t o r s ,  downstream AHU c o i l s  and u n i t  h e a t e r s  were h y d r o s t a t i c a l l y  t e s t e d  
a t  100 p s i g .  A l l  l e a k s w e r e  r e p a i r e d .  

5. The c h i l l  w a t e r  sys tem p i p i n g  i n c l u d i n g  t h e  c h i l l e r  and f a n  c o i l  u n i t s  
were  h y d r o s t a t i c a l l y  t e s t e d  a t  100 p s i g .  A l l  l e a k s  were r e p a i r e d .  

A f t e r  t e s t i n g  of t h e  above sys tems  c l e a n i n g  s o l u t i o n  was c i r c u l a t e d  th roughout  
t h e  above sys tems  and f l u s h e d  o u t  w i t h  c l e a n  w a t e r .  

CONTROL SYSTEM 
Temperature c o n t r o l  sys tem was i n s t a l l e d  by Jvhnson S e r v i c e  Company. Upon. 

complet ion a l l ' c o n t r o l s  were c a l i b r a t e d  and t e s t e d .  Also s p o t  check were made 
' 

d u r i n g  h e a t i n g  season  t o  a d j u s t  t o  c o n d i t i o n s  t o  t h e  s a t i s f a c t i o n  o f ' t h e  e n g i n e e r ,  
owner and a c c u p a n t s  . 
CHARGING SOLAR LOOP 

Outdoor s o l a r  loop a f t e r  b e i n g  c l e a n e d ,  f l u s h e d  and t e s t e d  was f i l l e d  w i t h  
50-50 s o l u t i o n  of s o f t  wa te r  and e t h l y e n e  g l y c o l  by opening t h e  a i r  v e n t s  a t  a l l  
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h igh  p o i n t s  and al lowing t h e  system t o  f i l l  s l owly , e l imina t ing  any a i r  i n  t h e  
system. 

The upper r e l i e f  va lves  a t  t h e  h igh  p o i n t s  were set t o  r e l i e v e  a t  35 p s i g  
whi le  t h e  lower ones were s e t  a t  50 ps ig .  

SETTINGS 
The temperature i n  t h e  s o l a r  loop where t h e  i n d i v i d u a l  r e t u r n  mains connect 

t o  t h e  common r e t u r n  header was ad jus t ed  s o  t h e  temperature was t h e  same a t  a l l  
po in t s .  

0 
The purge u n i t  was s e t  t o  come on a t  200 .F. 

Controls  f o r  c i r c u l a t i n g  the  so la rowater  through t h e  hea t  exchanger and 
t h e  s o l a r  tank is s e t  t o  come on a t  105 F and t o  shu t  o f f  a t  100' F. 

0 " 

The emergency dump va lve  on t h e  s t o r a g e  tank is  s e t  t o  open a t  210 F 
and t h e  automatic  water  f i l l  va lve  is  ad jus t ed  t o  main ta in  f u l l  water  l e v e l  
i n  t h e  tank.  

The r e l i e f  v a l v e  on t h e  tank i s  set t o  r e l i e v e  a t  5 ps ig ,  

Cont ro ls  a r e  set t o  c i r c u l a t e  water i n  t h e  indoor s o l a r  loop when t h e  
temperature is  90' F o r  above i n  t h e  s t o r a g e  tank and c i r c u l a t i o n  w i l l  s t o p  

0 
when t h e  temperature is  below 90 F. 

Boi l e r  loop is s e t  t o  c i r c u l a t e  when t h e  outdoor temperature f a l l s  below,,.,, 
65n Fd C h i l l  water  system i s  automatic  and w i l l m a i n t a i n  water t empera tu re -  
of 45 whenever one o r  more of t h e  n ine  (9) f a n  c o i l  u n i t s  c a l l  f o r  cooling.. 
The c i r c u i t  s e t t e r  i n  t h e  c h i l l  water  system is set t o  a flow of 9.48 GPM. .', 

Water ba lance  test have been completed and is. shnkm on d a t a  shee t  a t t ached  V 

he re in .  The balance sequence was done i n  s t r i c t  accordance wi th  t h e  engineers  
i n s t r u c t i o n s  and procedures f o r  t h i s  job. 



A p r i l  11, 1979 

STEPHENS COLLEGE V I S I T O R S  CENTER 

WATER BALANCE REPORT 

AHU 111 Basement 

AHU \I2 1s t  Floor 

AHU #3 2nd Floor 
h, 
u1 FCU East 

FCll West 

SOLAR COIL BOILER COIL 
CIRCUIT CIRCUIT 
VALVE HEAD REQUIRED ACTUAL VALVE HEAD REQUIRED ACTUAL 

SETTING LOSS # GPM GPM SETTING LOSS li GPM GPM 

Balanced with a l l  control valves i n  Open 

posit ion and.used B &' G Circuit s e t t e r  for 

water balance. 
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STEPHENS COLLEGE V I S I T O R S  CENTER ' 

COLUMBIA, M I S S O U R I  

SOLAR H E A T I N G  SYSTEM FOR S P A C E  HEATING 

, t h i s  i s  t o  c e r t i f y  t h a t  t h i s  p r o j e c t  was i n s t a l l e d  and t h e  performance of 

t h e  system balanced and a d j u s t e d  i n  s t r i c t  accordance w i t h  t h e  de s ign  d a t a  

a v a i l a b l e  t o  us  by t h e  a r c h i t e c t  and engineer  and el.so w i t h  recommendations 

r ece ived  d i r e c t  from NASA through t h e  owner. 
, 

C E R T I F I E D  DY ..:. 

DATE . ;i 



Ventilation Test Report 

-. . . . 
VENnLATlNO CONTRACTOR 'F\o h) . .  . .. ... . . .. 

, / 2  . . 
. . 

EQUIPMENT LOCATION - .  
. . . .. 

' 0  . ' : " 

. . * > ' .  . . 

AC'hUAR RATED 

4; / MOTOR AMPS- 11 

REQUIRED 

- 
/ o S 2  FAN RPM 

. . 
. ::;, I SYSTEM CFM 

' L O O 0  
:- ii !" 



VENTILATION TEST REPORT 

- 

. RATED ACTWA.. 
F A :  M A I L  7~ a M F  .- -.-.. - , 

. ' . .  . 

SIZE 6 2 / ~  -. . 

A ,2 . . 
TYPE, MOTOR A M P S .  A*---- . .-.-.-. 

i - .--- .- . - 

I' 
3 

MOPOR: HP 
fi. 

I RPM / 7 J s  
J 

V. __Y.. .. .- 
i REQUIRED I ACTU A?.. 

T .-.-.- 

, -  13-3 qa. . . .-. . F A N  H P M  

I SYSTEM CFM J o o o  



VENTILATION TEST REPORT 
Sheet 2 of 2 - - 

DATE 
+ -- 

' l . . . , . 3 ~ ~ ~  C D L O M ~ , Q  .WO . TFST BY -.,. -*,.- 

SYSTEM A 0 4 2- LAOCATION /Too M / 1 7 DWG. NO. -.. . 
REXIAHKS . MFG. .--.., - 
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Ventilation Test Report 

a 

1 . ,, -.;" . ' 
* , ̂ .: . . . . . . . .  )' .' :... :.,, C O C ~ E S F  . . 

,op,aMa \ / 1 5 , 7 o h 5  ' C E N T E R  -  STEP^^""' . I? , /%? . , :*;-,: , !  
5 . . . .  . . . . . . I .  

vtmt  8.. f I . '  
. :. 

t . .  . 
VENTILATING CONTRACTOR' L) R M D  hla. - a I=,; C L'de - . .  

. . . ' ;..  r .  . 
. i ;  

1, ' 
. . . .  ) .  

! . . 
E ~ ~ ~ P M E W L O C A T I O N  . E Q J  . I P W F ~ T  Zoam . . j.:: , - 

.. : * 
' . 

. , ,  , ,: '* ' .  ' : . . .  , ' .  !. ' . . . 

! 
!. ' , I . . 

a i 

!. . . .  
1'. 

* 

PAN: MAKP 

SIZE 6 
TYPE ,, 

L' 
- - - 

r - 

RPM 17 40 - 
REMARKS: 

RATED 

LINE VOLTS 208 / 6 0 / ~  

4 0  I 

NO. 1 SIZE 
1 DESIGNED 

R r n M  
. . STYLE 

I 

ACTUAL 

2 / O  3 
1 :  
\ : .  

. . .  
3 .  

{;: ;: .: . . .  
?'. .'': 

(. :I 
) ." , I.;.:. 
. . .  
: , '  . 
I , .  . ,' 
4 . .  

9 

REQUIRED 

PAN RPM 

SY-EM CFM O 

ACTU A b 1 1 

2 

xoTc=r 1: 
-., 

1) 

*- 



Visitors Center 
Facts In Brief 

. ' chitect: Sovik Mathre Sathrum 
iianbeck .. of Northfield, Minn. 

Mechanical Engineer : Lewis P. 
Freedland Company, Columbia, Mo. 

Contractor: John Epple Construction 
Company. Columbia, Mo. 

Operational Date: January 1979 

La:! :ude: S0°58" N 

I Climatic Data : 
Heating Degree Days 5,046 
Avrrage Temperature 

Summer 72OF 
Ninter 43OF 

Solar Energy System: 
Collector 

Type : Hydronic Flat-Plate 
Area (sq. ft.) : 2,710 net 3,270 gross 
Manufacturer : Honeywell/Lennox 

Storage 

Heating System Diagram 

-Type : Water 
Capacity : 5,000 gallons 

necription : 
r solar collectors are single glazed, filled 

ynrh a 50/50 solution of water and ethylene 
92 ...a- Id. and are designed to hiridle about 
50 percent of the heating load. The 
control system is completely automatic. 

1 

When not enough solar energy is available 
to heat the building, a boiler water circuit 
is automatically employed. The collectors 
are integrated into the building design and 
are flashed to provide a first line of weather 
proofing. The roof is asphalt shingles, 30 
pound felt and plywood deck under the 
collector supports. The building is 

designed for energy conservation with 
'U' = 0.057 walls and 'U' = 0.0193 roof 
with triple glazed fixed glass and double 
glazed operators with integrated metal 
blinds ('U' = 0.58). This means that the 
building will use 55 percent of the enerm 
required to heat a conventionally designed 
building in this area. 



Hickman Halln 
Administrative Offices 
Alumnae Office 
Business Administration Department 
Counseling Service 
Office of Public Information 
Placement Office 

Columbia Ha1112 
Senior Ha1113 
South Ha1114 
President's Home15 
Wales Ha1116 
Gauntlett Ha1117 

Dance Department 
Music Department 

South Campus Auditorium18 
Woad.Hall19 

Reg~strar's Office 
,.. The Em ty Frame 
Stamper &mmons l l~  

Bookshelf 
Faculty Club 
Hole-in-the-Wall 
Post Office 

Fielding-Smith Hall111 
Theatre Costume Department 

Newton Hall [rental unit1112 
Pla house113 

{heatre Arts Department 
Scene Shop114 
Design Shop115 
Warehouse Theatre116 
Assembly Ha11117 

Auditorium , 

BoxOffiie a 

Physical Education Department 
Swimming Pool118 

(Entrance on north side of Assembly Hall) 
IFaculty Apartments119 
Hillcrest Ha11120 
Radio-TV-Science Building121 

Communications Department 
Science Department 
Windsor Audi:orium 

Art Center!22 
Art De artment 
~ a v i s  & Gallery 

Library123 

Dudley Ha11124 Visitors Centerl29, 
Columbia Foyer Admissions Off~ces 

Dearing Ha11130 Arena Classroom 
Charters Lecture Hall School of Liberal and Professional Studies 
Secondary Educstion Department Women's Studies Center 

English Department Sampson Ha11131 
Humanities Department . Fashion Department 

Walter Ha11125 Fashion Service Center 
Lan uage Department Travel Bureau 
~at!ematics Department Smith Ha11132 
Off-Campus Studies Student Health Center . 
Religion and Philosophy Department Buildings and Grounds Offices133 -.' ~ 

Buildin s and Grounds Shops134 , ,, . . Firestone Baars Chapel126 
Laura Stephens Ha11127 * ~ o b ~ a d k d l l 3 5  

Language House H~story and Social Science Department 
Stephens Life (campus newspaper) Pillsbuly Ha11136 

Lela Raney Wood Student Center128 Psycholo y Department 
Searcy ~a11337 Ballroom 

Black Culture Lounge House Plan 
Prunty Hall138 Collegian Room 

Soror~ty Suites e Towor Ha11139 
Student Activities Office Child Study Centrrl40 
Student Center Lounge Child Study Department 

. Student Government Association Office . Grwnhousr141 
--. Room 2 i i  ie 

Penthome 

ind ic r t r  du@to;h , 

Student Organization Offices 
. study Roorns 

Townr Hall Lounge 





STEPHENS COLLEGE VISITORS CENTER 
An interior view of 
the guest room area 



' $ ~ g q % ? 3 ~ ~ @ 5 ~ q  .. * . I ,  , *i:,. STEPEENS COLLEGE VISITORS CENTER 
l i ,  The chiller 
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SOLAR HIEATING 

STEPHEWS COLLEGE VISX- CENTER 
The eohr heating 

eyetan display p a e l  



STEPREBS COLLEGE VISITORS CENTER 
Typical hot water circulating p u q s  



STEPHENS COLLEGE VISITORS CENTER 
A i r  handling unit No. 1 



STEPHENS COLLEGE VISITORS CENTER 
The heat exchanger, with the 

storage tank i n  the background 
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. , STEPHENS COLLEGE VI!3ITORS CliXTm 
V i e w  of the bofler room showing 

the storage tank and standby boiler 



STEPHENS COLLEGE VISITORS CENTEB 
mica1 @ping Xnstslation & marking 



ST*EPJBZKS COLLEGE VISITORS CEWTER 
The natural gas fired standby boiler 





STEPHENS COLLEGE VISITORS CEXTER 
July, 1978 - Collector piping in progress 



STEPHEMS COLLEGE VISITORS CENTER 
Jcly, 1978 - Collector in@tallstion 

over the conpleted roof 



STEPHENS COLLEGE VISITORS CENTER 

gril ,  1978 - Brickwork in progress 
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The buil-ding i s  p r i m a r i l y  hea ted  by a  so la r -hea ted  h o t  w a t e r  sys tem 

w i t h  t h e  ho t  water  be ing  supp l i ed  from s o l a r  c o l l e c t o r s  moun ted 'on ' t he  
# 

roo f .  4 gas  f i r e ? !  boi l -er  l oca red  i n  t h e  basement is  used as supplement 

and back up t o  t h e  s o l a r  s y s t e n .    he h o t  water  i s  l o c a t e d  i n  t h e  base-  

ment Equipment Room. 

The h e a t i n g  cyc1.e s t a r t s  wi!:h t r a n s £  e r  of h e a t  from t h e  sun  t o  t h e  
. , 

s o i a r  c o l l e c t o r  on t h e  roo f .  Th i s  is  t r a n s f e r e d  t o  a n  e t h y l e n e  g l y c o l  

s o l u t i o n  c i r c u l a t e d  t h r o u i h  t h e  c o l l e c t o r ,  t o  t h e  basement and'  tn rough 

,p ; a h e a t  exchanger.  The c i r c u l a t i o n  is  done by a  c i r c u l a t i n g  pump l o c a t e d  

i n  t h e  basement. The e thy lene  g l y c o l  system i s  a  c l o s e d  sys tem w i t h  r e l i e f  

v a l v e s  l o c a t e d  on t h e  r o o f - s e t  a t  50 PSI i n  case  of overhea t ing .  A n  expan- 

s i o n  tank  is l o c a t e d  i n  t h e  basement ~ ~ u i ~ m e n t  Room t o  a l 1 . o ~  for expansion- 

and c o n t r a c t i o n  of t h e  e thy lene  g lyco l .  The s o l a r  c i r c u l a t i n g  pump "A" 

0 
s t a r t s  when t h e  c o l l e c t o r  temperature reaches  105 F.  h he pump w i l l  shut 

0 
o f f  when c o l l e c t o r  tempera ture  drops t o  100 F. 

The h e a t  exchanger l oca t ed  i n  t h e  basement Equipment Room is s u p p l i e d  

h e a t  from t h e  s o l a r  system. This  h e a t  i s  taken from t h e  h e a t  exchanger  by 

c i r c u l a t i n g  t h e  water from t h e  5,500 g a l l o n  s t o r a g e  tank  through t h e  h e a t  

exchanger by pump "B". Pump "B" w i l l  start  c i r c u l a t i n g  when t h e  t empera tu re  . ' 

. . 

0 
i n  t h e  h e a t  exchanger i s ,  10 above t h e  ' temperature i n  t h e  s t o r a g e  t a n k  and 

. . 
.Y 



0 
w i l l  s h u t  o f f  when. the  tempera ture  drops below t h e  10 d i f f e r e n c e .  An 

auotmat ic  f i l l  v a l v e  ma in t a ins  a  s p e c i f i e d  water  l e v e l  i n  t h e  s t o r a g e  tank. 

0 
Should t h e  water  i n  t h e  s t o r a g e  tank r i s e  above 200 F a n  au tomat ic  dump 

va lve  w i l l  r e l e a s e  t h e  water  t o  t h e  d r a i n  a l lowing  t h e  make up w a t e r  t o  
1 

e n t e r  t h e  t ank  and c o o l  i t  down. I 
. . 0 

When t h e  o u t s i d e  tempera ture  drops below 65 c i r c u l a t i n g  pump "C" f 
j 

. . .. . w i l l  c i r c u l a t e  wa te r  from t h e ' s t o . r a g e  tank  throughout t h e  bui lding. '  S o l a r  

h e a t i n g  i s  s u p p l i e d  i n  t h e  b u i l d i n g  by f a n  c o i l  u n i t s  and a ir  hand l ing  

0 
u n i t s .  Also when t h e  o u t s i d e  temperature drops below 65 t h e  b o i l e r  i s  

engaged and c i r c u l a t i n g  pump "D" i s  ready t o  b e  used i n  c a s e  t h e  t e n p e r a t u r e  

, . i n  the,  s o l a r  s t o r a g e  tank  i s  below normal usage. 
. . i 

The a r e a  s u p p l i e d  by a i r  handl ing u n i t s  have a s o l a r  ho t  wa te r  c o i l ,  ! .  

a b o i l e r  h o t  wa te r  c o i l  and a n  a i r  cond i t i on ing  DX c o i l .  The tempera ture  

c o n t r o l s  a r e  au tomat ic  and ,wi l l  a d j u s t  t o  which ever sysLrm i t  should  uce- 

The a r e a  s u p p l i e d  by f a n  c o i l  u n i t s  a r e  a l s o  c o n t r o l l e d  a u t o m a t i c a l l y  

and t h r e e  way v a l v e s  l o c a t e d  i n  t h e  p ip ing  i n  t h e  Equipment Room w i l l  

d i c t a t e  which system, s o l a r  o r  gas  b o i l e r ,  w i l l  b e  used depending on t h e  i 
I 

.. 
wate r  tempera ture  i n  t h e  s t o r a g e  tank.  



START UP I N  FAT,L OF YEAR 
. .. . . 

NOTE: Refer  t o  "Procedure f o r  F i l l i n g  ~ o l l e c t o r s "  (page 55 of i n s t r u c -  
t:i.ons) .[or adcl.i~.iona:L i .o formation.. . ,  . 

. . 

1. Close a l l  d r a i n  l i n e s  on a l l  h e a t i n g  u n i t s  and main p i p i n g  systems. 

2. Close a l l  by-pass v a l v e s  on make up PRV's. 

3 .  Open v e n t  v a l v e s  a t  a l l  h igh  p o i n t s .  

4. Open a l l  v a l v e s  between pumps and systems. 

5. Clean a l l  s t r a i n e r s  i n  p i p i n g  system. Remove s t r a i n e r . a n d  blow o u t  

w i t h  a i r .  Make s u r e  a l l  openings a r e  c l ean .  

6.  Clean o r  r e p l a c e  a l l  f i l t e r s  i n  a i r  handl ing  u n i t s  a ~ d  remote room 

u n i t s .  Throw aways should be rep1aced;permanent f i l t e r s  t o  be washed and 

sprayed  w i t h  o i l .  Th i s  should be  done monthly du r ing  o p e r a t i o n .  

7 .  O i l  pump motors;  u s e  SAE 30. O i l  approximately once monthly u s i n g  only  

few drops .  

8. Tighten  motor b e l t s .  "V" b e l t s  should  be  k e p t  on ly  ti:ght enough t o  

p reven t  s e r i o u s  s l i p a g e  o r  squeaking under s t a r t  up. Inc reased  . . t e n s i o n  will 

on ly  pu t  undue burden on t h e  bea r ings .    ens ion should  ba checked monthly 

and s l a c k  b e l t  should  be  t aken  up. . . 

Proper  t e n s i o n  i s  i n d i c a t e d  when about  one pound of p r e s s u r e  on t h e  t o p  

of the b e l t ,  halfway between t h e  p u l l e y s  w i l l  d ep re s s  t h o  Glt approximate ly  

one inch .  

9 .  A l l  packing on v a l v e s  should  be  i n spec t ed  and r ep l aced  if v a l v e  a?Pears  ." 
. . 
i?. 

t o  be  e a s i e r  t o  t u r n  t han  normal. ,< *. 

. . If any l e a k s  were ohserved i n  tile system du r ing  previoif. u s e ,  these  leaks ' 
' " 9 ,  

. . should be r e p a i r e d  be fo re  s t a r t  up .  . * .: 
-> : ?j . . .  



. .. 
i . . 

! 11. Fill solar loop to collectors. 

A. Use 50-50 solution of ethylene glycol and'water. 

B. Fill from low. point to allow air to rise to top without trapping. . . : 

C. When solution reaches high point shut vent valves. All air should 

be gone from system. . . 

12. Fill solar storage tank by using the by-pass valve around the auto 

fill. When the tank is almost filled close the by-pass valve and put the 

automatic fill in operation. 

13. Place the disconnects on pumps A, B, C and D in ON position. . . 

1 4 .  Place temperature control system in WINTER position. 

15. As the pumps circulate throughout each system opmthe bleed valves at 

the high points to allow the air to escape. 

16.  Make sure the expansion tanks in each system.is 60% full of water.and 

40% full of air. If tanks become water logged drain off enough water to 

allow the proper air cushion. 

17. Place disconnects and starters inON position on all air handling units 

and remote room units. Make sure the temperature control system for each 

:system is in the WINTER position. 

18. Start boiler by making sure system is filled with water. Close all 

drain lines before filling. 

19. Open main gas valve to burner and light pilot. 

20. All exhaust fans are started automatically by placing switches in ON 

- position. 



' . 
21. Refer to the automatic temperature control diagram located in base- 

ment Equipment Room should ther2 be an area not within the comfort range. 



' ., . 
SHUT DOWN SOLAR SYSTEM DURING SUMMER 

NOTE: Refer t o  "Procedure f o r  Draining ~ o l l e c t o r s "  (page 56 of i n s t ruc -  
t i o n s )  f o r  addi t ion7al :  information;  . 

A .  P l a c e  START-STOP and d i sconnec t  swi tches  on a l l  pumps i n  t h e  OFF 

p o s i t i o n .  

B .  P l a c e  temperature c o n t r o l  system i n  SU?IMER p o s i t i o n .  

C .  Connect hose t o  d r a i n  v a l v e s  f o r  c o l l e c t o r  system and d r a i n  e t h y l e n e  

g l y c o l  s o l u t i o n  i n t o  c o n t a i n e r s  t o  be  used next  h e a t i n g  season.  

D. Open ven t  v a l v e s  t o  a l l ow e a s i e r  d r a i n i n g  o t  system. 

E. Draining of s o l a r  tank  and h o t  water  system can be  done by opening a l l  r 

d r a i n  va lves  a t  t h e  low p o i n t  and running water  i n t o  d r a i n .  It is  proper  \ 

t o  l e a v e  water  i n  t h e  i n s i d e  hea t ing  system through;out t h e  yea r .  Dra in ing  :s 

would be a t  t h e  o p t i o n  of t h e  owner. 

S t a r t  up of a i r  cond i t i on ing  system can be accomplished by y l a c i u g  

a l l  temperature c o n t r o l . s w i t c h e s  i n  t h e  SUPPER p o s i t i o n .  The sys tem is 

f u l l y  aufomatic  and w i l l  f u n c t i o n  wi thout  f u l l  supe rv i s ion .  



, 

. .  . . . 
DAILY CHECK LIST 

1. Inspect  each f a n  f o r  abnormal no i se  o r  temperature. 

2. Inspect  pumps f o r  abnormal no i se  o r  temperature. 

3. . Check thermometers and gauges on a l l .  systems f o r  abnormal .condit ions.  

4 .  . Inspect  penumatic c o n t r o l  panels  f o r  abnormal p ressu re  i n d i c a t i o n s .  

5. Check pressure  reducing valves  f o r  normal opera t ion .  

WEEKLY CHECK LIST 

. . 
" 1'. . Check expansion tank f o r  proper l e v e l .  

2. Check s to rage  tank f o r  proper l e v e l .  

3.  Check a l l  s t r a i n e r s  ahead of pumps t o  be s u r e  they a r e  n o t  clogged. 

4 .  Check s to rage  tank f o r  proper l e v e l .  

MONTHLY CHECK LIST 

1. Check should be made on a l l  packing of a l l  pumps. The packing 

should be t ightened a s . r e q u i r e d .  Any replacement of packimg.materia1 should ' - '  

be done i n  t h e  off season i f  poss ib le .  

- 2. check the  a i r  compressor monthly f o r  proper o i l  level and d r a i n  

water  from tank.  Remove in take  f i l t e r  and c l e a n  by blow.hg ou t  with compressed 

a i r .  

3.  A i r  handling equipment and reno te  room u n i t s  should be checked f o r  

f i l t e r s .  Clean o r  r ep lace  depending on judgement. 

4 -  Col lec to r  system on roof should be inspected  for l ~ k s .  This  can 



be done by looking i n t o  t h e  gut te . r  a t , t h e  lower p a r t  of t h e  roof .  The 

0 .  ;: . .' 
e thy lene  g lyco l  w i l l  l e a v e  a  d i s c o l o r a t i o n  which w i l l  i n d i c a t e  a  l e a k  .-- 

. . . 

somewhere i n  t h e  system. To l o c a t e  i t  from t h i s  p o i n t ,  s t a r t  wi th  the, 

r e l i e f  va lves  t o  s e e  i f  they  a r e  l eak ing  and then i n v e s t i g a t e  t h e  connect- 

i n g  hoses t o  each c o l l e c t o r .  

5 .  Check f r e e z e  p r o t e c t i o n  temperature of g l y c o l  s o l u t i o n  and add 

e thy lene  g lyco l  as requi red .  I f  r e f i l  requirements  a r e  excess ive ,  check . 

f o r  l eaks .  

YEARLY CHECK LIST 

1. Disassemble and c l ean  tubes  i n  t h e  ins tan taneous  and s t d r a g e  water  

h e a t e r s .  

2 .  P u l l  and c l ean  every  s t r a i n e r ;  those  ahead of pumps, c o n t r o l  va l -  

ves .  Tag each s t r a i n e r  wi th  d a t e  cleaned.  

3.  Inspec t  and l u b r i c a t e  a l l  c o n t r o l  va lves  and motors. 

4. Check a l l  va lve  bonnets  f o r  l eaks .  

5. Check a l l  gauges f o r  c a l i b r a t i o n .  

6. Check the rmos ta t s  f o r  c a l i b r a t i o n ,  

7. Check ph f a c t o r  of g lyco l  s o l u t i o n  and n e u t r a l i z e  a s  r equ i r ed  t o  a 



STEPHENS COLLEGE VISITORS CENTER 
. . 

. . .  
COLUMBIA, MISSOURI 

.. . 
PROCEDURE FOR FILLING C3LLECTORS - ROOF & EQUIPMENT ROOM 

. . 
SYSTEM "A" (P& "A") . 

0 

j 1. Connect hose t o  submergible  sump -pump. 

2. Lower pump i n t o  50-50 e t h y l e n e  g l y c o l  s o l u t i o n  i n  55 g a l l o n  drum " 

l o c a t e d  in,.Basement Equipment Room. Drum has  t o p  c u t  o u t  of  it. 

3 .  Connect o t h e r  end of hose t o  bot tam connec t ion  of A i r t r o l  f i t t i n g  
i n  System "A" l o c a t e d  a t  sou th  e n d . o f  l a r g e  s t o r a g e ' t a n k .  Make s u r e  

# 

s o l u t i o n  e n t e r s  system on s u c t i o n  s i d 2  of system pump "A". 

. 4 .  0 p e n . v a l v e  between hose and A i r t r o l  f i t t i n g .  

5. Close a l l  d r a i n  va lves  i n  System "A". 

6. Make s u r e  a l l  v a l v e s  i n  System "A" a r e  open t o  a l l ow  c i r c u l a t i o n ,  
e s p e c i a l l y  t h e  t r i p l e  du ty  v a l v e  on d isconnec t  l i n e  of pump "A". 

7. Open both a i r  cocks a t '  peak of rbof o u t s i d e .  

8. Open a i r  coclcs on purge u n i t  l o c a t e d  on f l a t  r oo f .  

9 .  S t a r t  submergible  pump pumping i n t o  system. 

10. S t a r t  pump "A". 

11. A s  system f i l l s  t o  h i g h  p o i n t s  where a i r  cocks a r e  open a s o l u t i o n  
comes o u t .  Close a i r  cocks.  

12. F i l l  expansion t ank  i n  Equin~ent Room t o  75% w i t h  s o l u t i o n .  

1 3 .  When you f e e l  system is f u l l  c i r c u l a t e  systein and once p e r  day 
f o r  approximate1.y one (1) week b leed  o u t  a i r  and f i l l  w i t h  a n t i  f r e e z e  
a t  h igh  po in t  on roof w i t h  a  bucket .  

14 .  Providccl t h c  systern i s  l e a k  f ree t h e  s o l u t i o n  should n o t  have t o  
be  at. t ended  t:o .tor t 1 1 ~  :.;ear;on. 



. . 
STEPHEKS COLLEGE VISITORS CENTER 

COLUMBIA, MISSOUKI 

PROCEDURE FOR DK4INING COLLECTORS ON ROOF 

* S Y S T ~  "A" (PUMP "A") 

1. Furnish  f o u r  ( 4 )  55 g a l l o n  drumc w i t h .  tqpo c u t  o u t  i n  Bascmcnt 
Equipment Room. ( T h i s r i s  i f  complete system is  t o  be dra ined . )  . 

2 .  I n s t a l l  hose t o  d r a i n  on r e t u r n  s i d e  of p ip ing  system, s u c t i o n  
s i d e  of pump "A" l oca t ed  i n  Basement. Run hose t o  one of t h e  b a r r e l s .  

9 .  

3 .  I n s t a l l  hose  on supply d r a i n  line:; l oca t ed  above a c c e s s  pane l  f 
underneath eve about  middle of b u i l d i a g  o u t s i d e  sou th  s i d e .  . . .  Run hose 
through lower window t o  barrel : ;  i n  Equipment Room. 

4 .  Open d r a i n  va lves  and empty i n t o  b a r r e l s .  Caut ion is neces sa ry  
i n  ca se  b a r r e l s  run over  s i n c e  complece system ho lds  under 200 g a l l o n s .  

5 .  Open v e n t s  on roof .  Do not  open v e n t s  o r  d r a i n s  on  pu rge  u n i t .  

6 .  Cover b a r r e l s '  w i t h  p l a s t i c .  

7 .  It  i s  important  t o  l e a v e  vtrnts and d r a i n  open w h i l e  system 
is d ra ined  down. I f  c lo sed  system w i l l  b u i l d  up excess ive  p r e s s u r e .  





INSTALLATION DATA 
The Lawler ITT line of Backflow Preventers are quality 
engineered to offer the best products of thls type in the 

, field of contamination prevention control. In order to 
; receive the maximum benefits from these products, it 

is important that you: . 

1. follow all of the local codes which may apply. 

2. follow the installation, testing and servicing in- 
structions carefully. 

Installation Instructions 
~ o u b l e  Check Modelsand Rcducod Zone Modela 

1. The Lawier ITT ~ackf low Preventers may be in- 
stalled either indoors or outdoors providing the 
temperatures never approach freezing. 

2. Both the Double Check models and the Reduced 
Zone models should be protected on the incoming 
water supply by a strainer. All of the Lawler ITT 
models are available with such a strainer, if de- 
sired. (See Catalog listings.) 

located at least 12 inches above the floor, drain or 
ground. No piping should be connected to thls un- 
threaded discharge opening. (It Is recommended 
that a controlled drain be located under the vent 
port of the Relief Valve.) If the Relief Dwlce is to 
be discharged into auxi l i~ry piping to a remnta 
drain, then there should be an air gap of at least 
4 inches between the discharge opening and the 
auxiliary piping. . . - 

3. Select a location which is readily accessible for 
future testing, servicing, etc. A location such as a 
drain pit or ground depression is not recorn- 
mended because of possible flooding. (See Dimen- 

- sions on page 8.) 

4 The Lawler ITT Backflow Preventers should be in- 
stalled in a horizontal position wherever possible, 
but may be installed in any position where the flow 
direction would be downward. Check local code 
requirements for any special situations. 

5. On RZ models (Reduced Zone Type) make sure 
that the discharge outlet from the Relief Device is 

IWOTE: During the norrnel operation of an RZ Model (Re- 
duced Zone Type), there can be occasional operation 
or dripping of the relief valve assembly. This can be 
caused by sudden changes in pressures (from water 
hammer, solenoid valve closure, flush valves, etc.). A 
Hater hammer arrester installed just upstream from the 
source causing the pressure change will help to keep 
this problem to a minimum. 

If leakage is continuous then the relief valve or one (or 
both) of the check valves may be'fouled. (See Servicing 
Procedures.) 



TYPICAL APPLICATIONS ' ' .. 

I Hospitals, Institutions 
- I 

Figure 4 

Industrial Plants-Plating, Pickling And Caustic Tanks 

1 

, . .'., . Figure 6 
, . . - .  . . 

Boiler ~oorn- low and High,Pressure Boilers 

Loc.al codes will usually dictate whether the RZ (Reduced 
Zone) or the DC (Double Check) models should be used. 
In each case the Backflaw Preventer Is utilized to prevent 
coi~tamination from flowins back to the potable water 
supply. 

Figure 3 

PARALLEL INSTALLATION 
Wh;re continuous flow may be required even during times 
of servicing or testing, or where greater capacity than a 
single unit may be necessary, then two units connected in 
parallel would be recommended. . 

~abokatory- ln~tr ia ls,  Schools 

-/- 
- " 

Figure 7 

Sprinkling and I r m t i e n  Systems 



1 FIELD TEST PROCEDURES i 
i 

The Lawler tTT Backflow ~reventer'd&vices:<ffkr a high The following procedures for testing both the DC Models 
i degree of safety in the prevedion of contamination of and RZ Models utilize a commercially available test in- 
I potable water. A backflow preven'tercan only-perform strument, but other types of pressure differential meters 
I its intended function when the unit is in proper operat- 
I or dual pressure gauges may also be utilized to accorn- 
! ing condition. ' plish the same purpose. Check local codm for any 
! 

. . 
variation from these testing techniques. Make sure that i To insure proper operation, both Double Check Valves the testing instrument being utilized is ,,, ! ,an(! Reduced Zone Valves should be tested periodically. order and calibrated. How often should this be done? Possibly once a week to 

once a month on systems passing large quantities of Test' No. 1 and Test No. 2 apply- to both DC and RZ 
; foreign materials; never less than once a year; and at . Models. Test No. P applies only to RZ Models and may 

least as often as required by local coda be performed after first iwo tests. 

Warranty 
Seller warrants for a period of one year from date of installation that the product is free frorn defects in mat*ii.lS and 
workmanship. SELLER MAKES NO OTHER REPRESENTATION OR WARRANTY OF ANY KIND. EXPRESS OR IMPLIED. 
INCLUDING WITHOUT LIMITATION, THE WARRANTY OF MERCHIINTABILITY OR THE WARRANTY OF FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT SHALL SELLtR BE LIABL6 FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES. 
The limit of Seller's liab~lity tor failure of the product ro meet this Warranty shall be, at Seller's option, to either repair or 
replace the defective product Seller shall have no responsibility r.hatsoever for losses resulting from,faulV ifl3t.llation. 
improper application or,misuse of the product, or from foreign matttrial lodged beneath valve Seats which PrWent Proper 
(unc\loning of any working part. . 



TESTING PRQCEBURES 

TEST No. 1 

7'. ' Purpose: To test No. 1 Check Valve for tightness against 
reverse flow. 

1. To start test, Gate Valve #1 should be open arld 
Gate Valve #2 should be closed., 

2. All Test Cocks should be closed. 

3. Install test equipment as shown in diagram with rtll 
instrument Control Valves closed. Hose to Test 
Cock #4 should not be attached atthis time. 

4. Vent air from hoses and gauge. (To vent, open Test 
Cocks #2 and #3, open "Vent" Co~rtrol Valve, open 
"High" Control Valve until air is expelled, and then 
close. Open "Low" Control Valve until air is ex- 
pelled, and then close. Alternately open and close 
Bleed Valves expelling air in gauge.) 

5. With both "High" Control Valve and "Low" Control 
Valve closed, note reading on meter. 

6. If pressure differential shown on meter is mairr- 
tained, then Check Valve No. 1 can be considered 
"Closed Tight." 

7. I f  pressure differential shown on meter drops, then 
Check Valve No. 1 is "leaking." (See Service In- 
structions.) 

TEST No. 3 
I Purpose: To test opcratlon of Pressure Differential Relief 

Valve which must maintain the zone between the two 
check valves at least 2 psi less than the supply pressure. 

1. To start test, Gate Valve 81 should be open and 
Gate Valve #2 should be closed. 

2. All Test Cocks should be closed. 

3. Install test equipment as shown in diagram with all 
instrument Control Valves closed. Hose to Test 
Cock #4 should not be attached at this time. 

4. Vent air from hoses and gauge. (To vent, open Test 
Cocks #2 and #3, open "Vent" Control Valve, open 
"High" Control Valve until air is expelled, and then 
closn. Alternately open and close Bleed Valves ex- 
pelling air from Gauge.) 

5. Open "High" Control Valve. 

8. Open "Low" Control Valve very slowly until needle 
on gauge begins to drop. Hold valve in this position 
until Differential Relief Valve begins to drip. Note 
gauge reading at that moment. . 

7. Differential Relief Valve is operating properly i f  
gauge reading is not less than 2 psi. 

- 8. If gauge rending is leis than 2 psi, then valve must 
be disassembled for inspection. (See Service In- 
structions.) 

TEST NO. 2 i 
. . .  

Purpose: To test No. 2 Check Valve.for tightness against. . 
! 

reverse flow. 
. . 

1. To start test, Gate Valve #I should be open' and 
Gate Valve #2 should be closed.'Test Cocks 12,and : i 
#3 should still be open and all instrument. Control. . ..i 

.I 
Valves closed. . ,  

2. At this point, connect hose to Test Cock +4 and . , ; 
open Test Cock. . I  

' . ' I  
: ; 

3. Observe differential pressure reading on gauge. - . . . ..! 

4. Open "High" Control Valve and "vent" CO&I . . .' ,I 
Valve. '1 

' ' I  ' . .  
5. If gauge maintains pressure differential reading, . ..'i . 

then Check Valve No. 2 can be considered 'Closed . i 
Tight." 

6. lf dauge reading drops, then Check Valve No. 2 is . . j i  
"leaking." (See Service Instructions.) . . 

? , . 

. , 
ALTERNATE TEST PROCEDURE FOR CHECK . . .  . .  . , 

VALVES ONLY . . . , 

NOTE: Can be utilized where no meter is available, but . :..:i 
this test procedure may not be acceptable to : i;.; 
local codes. ' . . . . . .  .'I . . .  : . :,. 

.. 8 

purpose: To test No. 1 and No. 2 check ~alues'for. t i '~ht- . . 
, 

ness against reversed flow. : I.. 

. . '. ..4 
. ., . ) 

1 Using a 3 ft. section o f  hose, connect,lt betwebn 
Test Cocks #1 and #3. . , . . 

. . 
2. Close Gate Valve 81 and Gate Valve #2. , ,. . . . .  . .  

3. Open Test Cocks 61 and 93. 

1. Slowly open Test Cock 12. Other than initial leak- 
age, i f  there is no further flow from Test Cock #2, 
then Check Valve No. 1 is tight. 

I 
5. I f  leakage contlnues from Test Cock +2, then . ' 

Check Valve No. 1 is leaking. (See Service Instruc- 
tions.) 

ti. Close all Test Cocks and place hose between Test 
Cocks d l  and #4. 

1. Open Test Cocks #1 and C4. 

8. Slowly open Test Cock C3. Other than initlal leak- 
age if there is no further flow from Test Cock #3, 
then Check Valve No. 2 is tight. I 

9. If leakage continues from Test Cock #3, then 
: Check Valve No. 2 is leaking. (See Service Instruc- 

tions.) 



SERVICING INSTRUCTIONS 

Flgure 0 

Flgure 10 

To Inspect Check Valves on DC and RZ Models 

1. Close gate valves on each end of unit. 

2. Remove square casting cover from top of Check Valve No. 1 chamber. 
(Figure 9.) Check Valve No. 1 is located on inlet side of unit. 

3. Carefully slide back stainless plate beyond the latch and slowly raise 
plate and remove attached assembly along with the ,spring. (Figures 10 
and 11 .) 

4. Place the end of a sorowdriver under upper lip of check valve seat. 
and assembly should pop out into chamber. Be very careful not to 
scratch seating surface or nick soft seating disc. (Figure 12). 

5. Examino seating disc and seating surface for foreign materials or 
damage. (Figure 13.j Replace seating disc assembly, if necessary. (See 
Pdl.t$, Page 0.) If b ron~o body coat is darnagerl, then cnmplete replaca- 
ment of Backflow Preventer is necessary. 

6. Check Valve Nu. 2 may be examined in the same manner. The sht- 
ing assembly can very easily be popped out of casting by pushing 
through with a finger from Check Valve No. 1 Chamber. 

7. To reassemble, first re-insert valve seating assembly. 

NOTE: On RZ unit models, the Check Valve No. 1 spring is stainless 
steel, and Check Valve No. 2 spring is bronze. These springs must not 
be interchanged. 

8. Place one end of spring in housing of stainless plate assembly, and by 
placing a t~nger under atner end or s p ~  illy, cafefully guide ~pr ing  into 
recessed opening on valve seat assembly. (Figure 14.) Compras;. 
spring s~rfficiontly ;a drop stainless plate assembly into chamber. (On 
3/4" or 1" models, a screwdriver or long-nose pliers may be rbqulred 
to replace spring.) 

9. With flat end of stainless plate pivoted on centerline of chamber open- 
ing, push round end of stainless plate down onto casting and slide latch 
into place. 

10. Center the stainless plate assembly. (Check again to see that spring 
is still properly fitted into valve seat assembly.) 

11. Replace gasket and casting cover, replace bolts and tighten. Open 
gate valves. Retest unit. 

. . 
Figure 13 Flgure 14 Flgure 12 
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To Inspect Relief Valve on RZ Models 

Figure 15 

Flgure 16 

Figure 17 

Close gate valves on each end of unit. 

Loosen nuts on ends of 1/4" tubing and remove tubing. (Figure 15.) 

Remove the 6 bolts from end of Relief Valve. 

Remove housing cover, being careful not to damage diaphragm. (Fig- 
ure 16.) 

Firmly grasping the round flat metal plate, slowly pull complete as- 
sembly straight out of base casting. (It is very important that the two 
sets of guiding prongs do not scratch the seating surfaces.) Remove 
spring. (Figure 17.) 

Examine both the flat elastomer seat and the O-ring seat for signs of 
foreign material or damage. Replace assembly i f  damaged. Examine 
Diaphrbgm for signs of damage (See Parts, Page 8). 

Also c?;eck stai"less seat and O-ring bore for foreign material or dam- 
age. Relief valve must be replaced i f  either seat is damaged. 

To reassemble, first apply a, liberal amount of silicone grease into the 
O-ring bore and in the stainless seat bore. Also apply to O-ring. (Fig- 
ure 18.) \ 

Place sping in end of seating assembly and very carefully slide as- 
sembly into casting. 

Pushing the seating assembly all the way in, insert a 1/21' open end 
wrench into the discharge opening of the Relief Valve so that the 
wrench locks the spring assembly in the compressed position. (Flg- 
ure 19.) 

While applying back pressure on the end wrench to hold spring as- 
sembly in its most compr@ssed valve closed position, place dtaphragm 
(concave side toward spring assembly) onto brass housing cover and 
replace bolts. (Figure 20.) Continue to'compress spring assembly until 
all 6 bolts have been tightened. (Prevents slippage of diaphragm and 
possible leakage.) 

Remove wrench. Replace 1/4 " tubing. Open gate valves. Retest unit. 

Figure 18 Flgure 19 (From below) Figure 20 (From below) 
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2. . . 

PT.TMl?S, PRV, CnMPRESSnR TANKS 
AIRTROL FITTINGS, TANK CHARGER 

TRIPLE DUTY VALVES 

Because of copyright ma te r i a l ,  information on booster  pumps bearing assembly, 
se rv ice  i n s t r u c t i o n ,  s e r i e s  "60" in - l ine  pumps, compression tanks ,  A i r t r o l  
f i t t i n g s ,  heat  exchangers, reducing and balancing valves have been dele ted .  
For information on these  items contact  Bel l  and Gossett-ITT, 8200 N. Austin 
Avenue, Morton Grove, I l l i n o i s  60053. 



S E R I E S  N E  BUTTERFLY VALVE 

8-17  
7-23-73 
SHEET 1 

I - l o l l  Ckl. -- I - thread six. : 7 : -  I & - * . . *  L"u. 

- R 
LIMITED TO ISO PSI snur.orr ON 
END.OF.LINE SERVICE. 

o p t b d  

4-r. nut  n"4 

DPlENS IONAL DATA 

ASSEbIIlLY PART NUElUER 

BODY CONFIG. 1- tdafcr  5-Lug 
Y E L .  1 - D u c t i l e  3.ron (1.ug) 2-i'rcly I r o n  ( i ~ a f c r )  

BASE S'I'KEl EbYCI,. 1-416 SS 2-316 SS 3-blonel 
I)lSC EIAI'L. 1.-Duct. 2-316 SS 3-Monel 4-Urz 5-NY-Plate 6-Lead 7 -A l loy  20 8-l l .s tel loy C 0-Duct . /SS Edge 

1 -1Juna N 2-U 1.k. Ncop. 3-l lypnlon 4 -V i ton  5-EPT 6-Nat . Rubber 7-White Ncoprene  
1-10 Pos. L c v c r l o c k  2- l ' l l t lg .  3-blcn~. S t o p  5-Sq.  Nut 6 - 2  Pos .Leve r lock  9-Less  Hand l e  

6.5 ; 



... .... . i Required 0 p s l  Ctrdcrcut t ~ n l y .  

- 
p -60' y -8' LO"h12" >'ATERIALS 

X 3 E X  RE?D. JESCRLPTIOX - 
5 2 SC-?Sn' P?367-001 1216i-00'2 STAISLESS STEEL 
S 1 jz?. %?C35-001 1 ~7086-002  Oi08E-003 CAST 1x0s 
9 1 ~ \ - L ; : ~ . P I s  -- :zS25-11232 I !%5445-37532 SP- STEEL 

1 '  I %LF A \ O A ~ %  Bb975-001 1 96975-002 1 86975-001 S!STE.CO IRON -- - 
11 1 -%PSI;& :!fig78 SPRING STEEL 
12 1 SP3C.J PIX . - - - - -. - - r ' i 4 5 E j _ 0 2 0  STEEL 
I 3  1 - lS&ILE -- - $7096-001 1 37095-OC2 I i 7 0 9 h - 0 0 )  STEEL 

16 2 L \ K C Z E R  - - 25900-005 SPRMC STEEL 
i c  2 :;<.: $5327-022 STEEL 

* 2"-6" . s i z e s  only 

TIIRORLING WSDLE ASSEEIBLIES 

6" 

Ci957 
#I615 
#49 14 
64923 

t1022-012 
62172-051 

61002-03X 

874C5-0X.X 
#1618-00X 
63x9-00X 
113402-00X 
~7891-002  
17296-002 
J7367-002 

5" 

#7956 
C-2152 
64913 
64922 

U183Cl-012: 
02171-051 

61794-01X. 

17444-0U. 
61411-OOX. 
ii334.3-OW. 
O(I4OOL-OOX 
Di890-002 
87295-002- 
Ui36.5-002 

2" W 

U7958 
B2 154 
64915 
64924 

61831-012 
62173-05 1 

61798-OX 

57446-OW. 
$1685-0~1~ 
#3350:0~3~ 
51603-00'. 
67892-0112 
67297-002 
67368-C:32 

I 

ISDLY 

I 

7 

3 

~2306-OOX 
61338-OOX 

62005-0.1): 
!iL680-0.1K 

-- 
6 - 
3 

LYDEX HEQO. OESCRIZIION 

1 W '  

87959 
12155 
96916 
81925 

C1832-012 
B2176-051 

#1815-03X 

17447-OU 
$1691-oox 
63395-00X 

.--.#3404-00X 
17893-002 
67298-002 
67169-002 

4" 2-112" 
REQO. 

1 

1 

5 
8 - 
9 - 

3 - 
15 - -- 

112004-F0k 
1 8 :  

. 3' 

i.. 
22 

23 

35 

- - 
1 
1 

:.ATERIALS 

-S.AXLESS S1.LEL 
<:\ST !:<IS, 
- -  ... hlSG SL'CEL ..,, . 
=.FL 
S1CI:L 

5" -8' 

47330 

fi5445- 18724 
65530-212 
15530-212 
P5531-212 
15535-212 
37099-001 
62367-001 
22350-001 
812~9-001 
iJ85Y9-001 

12" 

97960 
92156 
!I4917 
14926 

61833-012 
62175-051 

61817-OX 

67448-OXY 
01663-00~  
63396-00K 
53Q05-00): 
117894-002 
17299-002 
87370-002 

*7953 
?2149 
(4 9 10 
$4919 

11825-012 
C2168-051 

61788-03X 

67441-OXX 
$1759-oox 
83219-00X 
63398-00X 

DESCRIPIIOI 
EASE tiL?BER - 250 PSI 

- 150 PSI' 
- 50 PSI - 0 PSI 

BODY - WAFER 
- LUG 

SEAT 

DISC - 250 PSI SHLT OF? 
- 150 PSI SHCi OF? - 50 PSI. SIIL'T OF? 
- 0 PSI SAUTOF? 

Sl'l<t:!i: S I'EEL 
s i ' i : ~ ~  
S'THRL -- 
:a10 STAIkIESS STEEL 
c:ASZ' IHOS - -- 
CAHWS S T E L  - 
C,\KU;'S STCEL 
STEEL 

1W'hI2" 

:!2 167-002 
:!7JJ2 

16 -- - 
19 
20 
25 
26 
27 - - -. 
28 

, 29 

2 

.L - 
, 1 

I , 

XATERLALS 

- 0 1 2 C r a y I r o n  
-051 D u c t i l e  I ron  
-031 Bune-N -032 Neoprene 
-033 llypqlon -034 Viton 
-035 EPT . -036 Nat. Rubbcr -037 Wht. Scop. 
-001 Duct. I ron  -002 316 SS -003 >lone1 
-004 Nang. Bra. (cxccpt  250 ps i )  -005 ~ - ~ l m t e  
-006 Lead * -007 Alloy 20 -008 Has tc l loy  C...* 
-014Alum. Brz. ( 2 5 0 p s ~ . . - . - - - . . - - ~ - -  

Duc t l l e   ran/$^ Edge 

02003-001 
! t l b s ~ f ~  

1 
1 -- 
2*1. 

--- 

1 

07952 
62 168 
64909 
Oh918 

$1819-OL.2 
82167-051 

61786-OX . 

$7410-DQ: 
11313-D# 
53150-OX 
!!339?-OX 

-. . . -. - - - - - . 
!.3~~,RSTF.:.I 

DISC - 250 PSI SllCT OF: 
- 150 PSI SHUT OF" 

-- - 0 PSISIII'TOF' 
!:PER SiE!  

+55!.5-37520 - 
87095-002 i!iO16-001 

lilSiL 1 81345 

05$4!-J7528 
"5510-214 
65530-214 
?5531-2L(r 
$5535-2!: 

d7100-001 

-001 416 SS -002 31b SS -003 Hone1 
' -001 416 ss -002 316 ss -003 )!onel 

t i 9 5 6  
62 150 
4491 1 
#4920 

61826-012 
62169-051 

$1750-03X 

67442-CXX 
(r1330-oox 
638E3-00X 
43399-00X 

2 .- - 
2 

1 
2- 

L 
1 -- 
1 
2 

SCREI: 
IICU 
z21SG PLY 
IIALDLE 
TnRo.I'TLE PLATE 

..Sl&JSG PI:; (W'JER STEX. 
1 x 0 - R M C .  

STE>! 0-RLVCS 

IK<OLE ASSiMLY -LVi(LY. LO-PnS 
-TIIRGTT:.ISC 
->2?1. S7OP 
-SQ. NU: 
-P.U)I.OC': 2 - Po5 

1 +7955 
62151 
84912 
11492 1 

61828-012 
62170-051 

51792-03X 

671.41-OXX 
111375-ocx 
03x7-Do( 
$34Cl-DfJX 

%2009-ox  1 - 42008-OOX 
i?118?-0,X 1 11184-OOX 

---  

112367-001 
C 7 E 8  -- 

$5445-J1220 
P7091r001 

6 l n 4  

:i2388-001 
U2JY1-001 
~ > ~ ~ S O - O O L  
a8600-001 

!b5!665-3753h 
It5510-2?0_ 
65530-220 
05531-220 
(15515-220 

iiZOO7-90X 
01185-50( 

47889-OC2 
"7294-002 
~ii365-DO2 

I.OChTASI1ER . 
uim.r . 
s r o p  

K--@.LT 
WCKNUT 
PLYL'E - KEtORY STUP - - ,zB - k!E>nRY STOP 
S C W  - HEMHY STOP 

S p r i n g  SteuL 

- 5 ~ n - N  
Iluna-N 
Viton (Spec ia l  Order)  

,EFT (Spec ia l  Order) 

U.5445-18720 
115530-11h 

c 5 C - 0 0 5  
+5327-02~  

~5665-22006 
51715 
51721 

.. 

. 
62OCl 
620C2 

#5665-20001 

65530-La3 
CS531-La3 
"5535-IU 

!*7093-031 
62386-001 
U2J89- 01  
oi2L8-8w 
68398-001 

$5530-115 
15531-115 
$5535-115 

ii5530-116 
115531-116 
15535-116 
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PARTS ARRANGEMENT 
COVER MOUNTING 

ALUMINUM COVER FRAME 

FLOW TUBE MANIFOLD 

RUBBER PADS (6) 

GLASS COVERS (LSC18-IS COLLECTORS 
HAVE THE OUTER GLASS ONLY) 

CONNECTION 

OPPER FLOW TUBES 

-MOUNTING BRACKETS (4) ABSORBER PLATE 

SOLAR COLLECTOR DIMENSIONS 
1-15/16'' 

1" 

(867 mm) 

MOUNTING BRACKET 
DETAIL 

BRACKETS (4) TOP VIEW 

END VlEW 
SIDE VlEW 



'. 
/ 

, .. , , . . . " . : .  
.I:. . . . .  . .  . . . 

. ,. 

FRAMING - FLASHING - COLLECTOR MOUNTING . '  

. i ., 

I -SHIPPING AND PACKING LIST mounting angle and piping,sequence. This instruction outlines one 
Package 1 of 1 Contains typical method of framing and installing the solar collectors. Other 
1 - Assembled solar collector . designs can be substituted if the basic guidelines within the instruc- 

t ion are followed. Figure 1 illustrates a typical residential 
II - SHIPPING DAMAGE application. 
Check unit for shipping damage. Contact the last carrier immediately 
if any damage is found. V - SOLAR COLLECTOR" 

The collectors must~mount  on  a watertight roof. Roof construction 
Ill - GENERAL + must be adequate to  support the collectors and mounting frame. 
These instruction&are intend& ass general guideand do notsuper- .Solar collectors must be installed with the f low tubes i n  the vertical 
sedelocal codes. Authorities having jurisdictionshould be consulted 
before. installation. 

IV - APPLICATION 
The consulting engineer, architect or dealer must determine the 
solar collector application including number required, placement, 

, 

. . 
.. . 

1 

FIGURE 1 

p-162-5,B" 14131 m m )  b 

> .  I , ,  
DOUBLE ROW LENGTH 

k 8 6 - 1 1 2 "  (2197 mm)* - 
SINGLE ROW LENGTH 

2" X 4" SLEEPER 

METAL FLASHING 

. 

ASPHALT 
SHINGLES --- LJ-- 

ASPHALT FELT 
ROOF SHEATHING 

SLEEPER FLASHING DETAIL 
FIGURE 3 

TRlM FACING (OPTIONAL) 

TRlM COVER 

TRlM (OPTIONAL) 

COVER FRAME 
UNTING SCREWS 

2" x 4" SLEEPER 

. - .. - - - - . - - - 

DRAIN HOLES 

2" x 4" SLEEPER S RAFTER 

. ,  . I  "TYPICAL nAOUNTlNG DETAIL ' 

I=IGURE 2 



position. Figure 2 illustrates details for a typical. mounting frame. b - Length of sleepers required for two rows of collectors is 
Install the frame and solar collectors as follows: 162-518 inches. 
1 - Center sleepers over trusses and secure to  roof. Figure 3 shows . - 

the sleeper flashed into the roof. 1 
2 -Figure 4 illustrates typical framing~construction for one row of : 

a -Length of sleepers required for a single row of collectors is collectors. Figure 5 illustrates construction for two rows of collec- 1 
86-1 12 inches. tors. 2" x 8" dimentional luniber is utilized. .! 

I I 

USE 2" x 8" DIMENSIONAL LUMBER "X" EQUALS NUMBER OF COLLECTORS 
FOR MOUNTING FRAME . MULTIPLIED BY 3 FEET 

PLUS 8 INCHES . 

.i 

SECURE BASE FRAMING TO 
SLEEPERS WITH I.AG BOI.,TS 

DRILL DRAIN HOLES 
IN THE BOTTOM OF 
MOUNTING FRAME 
13 4" on 24" centers) 

MOUNTING FRAME FOR SINGLE ROW COLLECTORS 

FIGURE 4 

I 

"X" EQUALS NUMBER OF COLLECTORS 
MULTIPLIED BY 3 FEET 

PLUS 8 INCHES 

- . -. . . - . . 

SECURE: BASE FRAMING 
TC) SLEEPERS 

WlTlH LAG BOLTS 

IN THE BOTTOM OF 
MOUNTING FRAME 
(314'' on 24" centers) 

MOUNTING FRAME FOR DOUBLE ROW COLLECTORS - 
FIGURE ti 



.. .. 

3 - P o s i t i ~ n  first cokl&tor, +;7,b !&hob f r ~ m  end b f  frame and the" 
maintain 118 in,ch'betw?n,reGinder of collectors. Refer to  Fig- 
ure 6. Secure collectore,toframe with lag bolts (4 per collector). If 
desired the inside specing could enclose the supply and return 
header runs where they penetrate through roof. . . .  

NOTE - Solarcollectors can be plped ~ndiv~dually as they areset orif 
worklng area permits, piped after all collectors are set. 

4 -The temperature contiol system has a sensor which secures 
I 

directly to one abs.o;ber plate. Fiemove th~co l lec to r  frame f rom 
. desired collector and install the sensor i n  the center of absorber 

plate. Refer to manufactufer's installation instructions. Drill a 
hole through collector cabinet and route wiring to  sensor. . 

5 - Afterthe sy.stem has been leak tested and the insulation has been 
installed on outdoor piping, flash the frame and solar collectors 
as illustrated in  Figure 7. This flashing prevents air f low around 

r ' collectors minimizing convection losses. This trim can bolt 
directly to the collector frame. . . 

I 

M'OUNTING FRAME 

SECURE TRIM TO COLLECTOR 
WITH COVER FRAME 

L I 
FIGURE 7 



PIPING 
VI - PIPING FOR SOLAR COLLECTORS 
A - Basic Piping Fundamentals 
1 - Flared Connections 

a -Cut  pipe to size with a roller type tubing cutter. See Figure 8. 

I CUTTUBING WITH A ROLLER-TYPE TUBING CUTTER I 
FIGURE 8 

b -Remove any burrs with knife or reaming tool as shown i n  
Fiqure 9. 

FIGURE 9 

c - Flare tubing with a flaring tool as illustrated i n  Figure 10. 
1 

T 
INSERT TUBING TO DEPTH GAUGE 

I AND TIGHTEN THE FLARING CONE I 

d - Align parts as shown in  Figure 11 and tighten using two 
wrenches to  prevent twising lines. Figure 12 shows cutaway of 
flared connections. 

I I 

I TIGHTEN NUT USING TWO .W.RENC.HES... ... I 
- .  . I  ..>. . 

FIGURE 12. .*, 
f . , >'; ,i*? '.I; 

2 -Soldered Connections . . - - . .  . 
a -Cut the pipe to Cze. . . . . . _ . . . . 
b - Remove burr. , 

c -F i t  tubing into coupling maintaing a tight and proper clear- 
ance. See Figure 13. 

. d - Use minimum 95-5 rated solder. 
a - Make joint using properamount of heat todraw solder in  joint. 
f - Cool and clean the joint with wet cloth 

LMAINTAIN A UNIFORM AND 
TIGHT CLEARANCE . ' ... a-.---. 

FIGURE 133 , 

B - General Guidelines 

1 - Thesolar collectorscan be assembled in parallel, series or series- 
parallel combinations. Fig~lre 14 illustrates various sequencing 
arrangements. The supply header is always positioned at the 
bot tom sido of collectors while the return header is on the top. 

NOTE -For  residential applications, no more than two collectors 
should be connected i n  series. . 

TAR1 F 1 

FIGURE 10 

. . 

.-.--- . 
APPLICATION 

Single family heating and heatinglcooling 
Multi-family heating and heatinglcooling 
Commercial heatinq and heatinglcooling 

SIZE 

1-114" (38 mm)  
3" (76 mm)  

4" (102 mm) 



2  able 1 lists information for sizing headers. . . .. . ferent piping materials, dielectric insulating couplers should be 
3 - Avoid dissimilar metals. Where copper piping connects t o  dif- used t o  prevent corrosion. 

A. 
TYPICAL. PIPING ARRANGEMENTS 1 

PARALLEL !'Z" FLOW (2 ROW) 4 

4 PARALLEL "C" FLOW (2 ROW) 

SERIES - PARALLEL "Z" FLOW 

1 SERIES - PARALLEL "C" FLOW 

i -- 
FIGURE 14 

C - installation of Piping TOP SOLAR COLLECTOR 
1 -Remove tt:e plug from eech end of solar collector. 
2 -The collector either pipes to  another collector or into a header. 

The 112 inch copper tubing must be field provided. 
a - Figure 15 illustra!es two solar collectors piped in series. Install 

a flare male elbo11~ at the bottom collector and a flare male 
straight connection at the top collector. 

6 - A  3B inch sweat t o  112 flare fitting must be soldered into each 
header at 36 inch intervals. Install a flare male elbow at the 
collector and connect piping as shown i n  Figure 16. In a two row 

112'' (13 m n ~ l  TUBING parallel application, the return and supply headers can be piped L. 
according to Figure 17 to minimize collector spacing. BO'ITOM SOLAR COLLECTOR 

3 - Route the supply and return headers into the interior of building CONNECTING TWO COLLECTORS IN  SERIES 
and then flash completely to waterproof the opening. 

FIGURE 15. 



I HEADER 
. . . > 

\ n \ . 
RlswEAT CONNECTION TO FLARE 1 

i - ! i  
T I  . 
. . 36" (914 mm)- 

FLARED 

1a2" 113 mm) TUBING 

FLARE NUT-/ 1 I 1  I I  
-- - . . -- - 

SOLAR COLLECTOR 

CONNECTING COLLECTOR TO HEADER ' f 
IMPORTANT 

STRAIN RELIEF LOOP 
FOR EXPANSION AND CONTRACTION 

' FAILURE TO PROVIDE THIS LOOP BETWEEN 
INLET AND OUTLET COLLECTOR CONNEC- 
TIONS AND HEADERS WILL RESULT IN FRAC- 
TURED FITTINGS AT COLLECTORS AND 
HEADERS. 

P 1 
FIGURE 16 

CLEARANCE 

FLARCD MAL~~CONCECTION 
BOTTOM 11 1- COLLECTOR 

COLLECTOR 

TILT HEADER 

13 m m l  
BING 

I 
4 - A n  air bleed valve must be installed at each end of the return i 

header for the top row of collector cells. Solder a sweat to flare . 
fitting intothe ends of return header. Connect a short length of 3 6  

. 

inch tubing t o  flared connection and then secure to a "0" valve 
with a nut and ferrule. Refer to  Figure 18. 

*-''B VALVE 

3B" (10 mm) TUBING 
NUT AND 

FLARE NUT FE.RRULE 
'1'0 FLAHE CONNECTION 

TnP RFTIJRN HEADER ' 1  

1 1 . . . -  . 
FIGURE '18 

5,- Leak test the inktallation theroughly and make any needed re- 
1 pa ip .  l n s ~ ~ l a t e  ail o t r tdmr piking with 314 inch thick foamed plas- 

tic insulation. Waterpoof outdoor pipe insula~lon wlth two coals i of plastic finish reinforced with glass mesh. Install per manufac- 
turer's recommendations. 

PIPING FOR MINIMUM SPACING'BETWEEN- 
2 ROWS 0F.COLLECTORS IN PARALLEL 

FIGURE 17 



INSERT GLASS SHEET(S) 
INTO SIDE PIECES 7 

. . . , . . , . . . 
~ . .  , . - 

' ' MAINTENANCE 
. . ,  . . . . .. . 
, . ,  . 

Y VII - MAINTENANCE sealer compound on corner joints. 
1 - lf the glass cover becomes dirty, clean the glass using a soft clean 4 . TO replace an absorber plate refer to following szquence and 

cloth, mi ld  soap or detergent and clean rinse water. Alkalies can Figure 21;. ' 

, stain the glass if allowed to  remain in  contact too long. a - Drain collec'tor. 

NOTE - The collector surface temperature can burn. Handle solar . 
b - Remove collector ,frame. . . 

coflector with caution. c - Remove plate seal:an'd gasket on  each end of collector. 
, . d.- Disconnect flare fitting on  each end of collector. 

2 - Use rubber gloees when handling solar collector to avoid finger e - Remove 6 screws securing absorber and left plate from 
prints on glass. cabinet. Avoid touching coating.on plate. 

3 - T o  replace the glass, remove the collector as shown in  Figure 19 f -When re-assemblying absorber plate, tighten screws between 
and dismantle.according to Figure 20. To re-assemble frame, 10 Ibs and 15 Ibs torque. 
insert the glass sheets and new gaskets into side pieces making 5 -The ethylene glycollwater mixtureshould bechecked oncea year 
sure the glass is centered and the ends are even. Next insert the by your Lennox service organization for proper freeze protection 

INSTALL SEALER STRIP AROUND 
PERIMETER OF NEW GLASS 

f "  

NOTE - LSC18-IS SOLAR COLLECTORS 
REMOVE (4) SCREWS PER END HAVE ONLY THE OUTER GLASS SHEET 

TO DISASSEMBLE COVER FRAME 

glass into the end pieces and secure with existing screws. Use and inhibitor level. 

REMOVE (8) SCREWS SECURING 
FRAME TO COLLECTOR 

REMOVING COVER FRAME 

FIGURE 20 

1 
FIGURE 19 

1 



REMOVING ABSORBER PLATE 

. FIGURE 21 



A P P R O V E D  A S  N O T E D +  
4 .  INSULATION 

91'''. . ' ( I . ,  .( I , .  +,*..*,, 

MECHANICAL CONTRACTING SERVICES 
P H O ~ E :  (816) 842-0181 

March 29, 1978 
C O M S U L T I W G  L N G I H E C ~  

b - 

SUBMITTED TO : ice; Mechanical 

Columbia, Missouri 65201 

SUBJECT: Visitors Center 

. 

~wens/Corning Fiberglas 
~echanical Contracting Services 
1207 Macon 
North Kansas City, Missouri 

The following interior aboveground systems shall be insulated 
with Fiberglas 25 ASJ/SSL pipe insulation or equivalent 
material as manufactured by Johns-Manville or Certain-Teed. Lit.Pl 

.C " Fittings on these systems shall be insulated with Zeston 
Premolded PVC fitting covers. Lit. Zes ton, 

thickness on domestic hot, domestic hot circulating, 
cold, and condensate drain pipe. 

1 1/2" thickness on hot water heating supply and return, 
chilled water supply and return, and solar water. 

The following interior aboveground systems shall be insulated 
with Armstrong Armaflex 22 foamed plastic pipe insulation 
or equivalent material as manufactured by ~ohns-Manville. Lit. JM 

\ ki' thickness on refrigerant suction lines. 

Solar storage tank and hot water converter shall be 
insulated with 2" thick Owens/Corning Fiberglas, either 

. . pipe insulation or pipe wrap for cylindrical surfaces with 
ASJ jacket and 703 Fiberglas board finished with rewettable 
glasscloth for Crregular surfaces Lit.Pl or 

P3 & E2 . ' 

The boiler breeching shall be insulated with 2" thk. Kay10 
block wired on, then 1" hex mesh, coat of cement and finished 
with 6 oz. canvas adhered with lagging adhesive. Lit.E6 

OWENS-CORNING FIBERGLAS CORPORATION 



. E2 
r Industrial Insulation, 
700 series, Plain and Faced 

. . ',A highly versatile group of Fiberglas 
a ., insulating boards designed to 

insulate ductwork, equipment, 
vessels, and tanks, both thermally 
and acoustically. For operating 
temperatures to + 450F 

uses 
The 700 series Boards have been designed primarily to 
insulate heating and air conditioning ducts, ovens, tanks, 
boilers, hot water generators and other hot equipment. 

Type 701-A lightweight resilient insulation, in board 
form, used on vessels having irregular surfaces where 
the exterior finish is supported by welded studs, pins, or 
other mechanical attachments. 

Type 703-A semi-rigid board recommended for use on 
equipment, vessels, and air conditioning ductwork. 

Type 705-A rigid board with very high strength charac- 
teristics for use on chillers, hot and cold equipment, 
heating and air conditioning ductwork where greater 
abuse resistance and good appearance is required. 

description 
Fiberglass 700 Series Industrial lrislilatldns are made of 
inorganic glass fibers pre-formed into semi-rigid to rigid 
rectangular boards of varying densities. The series con- 
sists of Types 701.703, and 705. Each type has specific 
thermal and physical characteristics which make it suit- 
able for the uses described. Types 703 and 705 are 
available with factory-applied FRK-25. Type 705 is avail- 
able with ASJ-25. Both facings are vapor barriers and 
provide a neat, finished appearance. 

benefits 
Lower operating costs-the exceptional thermal effi- 
ciency of Fiberylas 700 Series Insulations lowers 
operating costs. 

End-use tailored-three densities offer a selection of 
products to meet specific performance and economic 
requirements. 

Lower maintenance costs-700 Series Insulations resis! 
damage, maintain structural integrity and efficiency. 

' 

Thickness slays uniforl-n. 

Wide temperature-use range-applications range from 
-60F to + 450F. 

'Trademark registered Owens-Corning Fiberglas Corporation. 

Neat finished appearance-the boardlike characteristics 
of the heavier density Type 703 and 705 products provide 
neat square corners. The factory-applied facing provides 
an attractive finished appearance. 

Immediate building code approval-Fiberglas 700 Series 
Insulation (faced and unfaced) has a UL flame spread 
rating of less than 25. 

Noise control-a versatile group of Fiberglas products 
that efficiently reduce sound transmission. 



I a sound absorption coefficients Moisture ab~orpt~on-I~SS than 2% by volume 
I . Bacteria and fungus resistance-does not breed or 

Mounting promote 
No. 7 (Modified): Insulation placed against 2Qgauge Humidity and temperature effect-cycling conditions will 
sheet metal overa lb inch air space. This mounting not cause spalling or crumbling 
configuration is typical of a sheet metal enclosure with Corrosion-does not accelerate corrosion of copper, 
Insulation on one side. steel, or aluminum 

' Sound Absorptlon Coefficients 
' 

. .' Untaced 1 , , . . lnsulatlon Type 
I. ' 

701 I 703 I 705 
: Fmquwy Onelnch lwolnch On.Inch Twolnch 0ne.lnch Two-Inch . ' 7 1 Mcknosr lhlcknarl lhlclness lhkknmss lhlckness Thickness 

.. .- NRC 1 .68 .90 1 .69 .90 1 .70 .89 

. . 
Faced 1 lnsulatlon Type 

, . 

I . . 701 I 703 FRK I 705 FRK or ASJ 
~ k u e n c y  Onr4nch Twolnch 0ne.lnch lwolnch 0ne.lnch Two.lnch 

(Hz) Thlckness Thlcknesr Thlckness Thlckness Thlckness Thlckness 

Not Available 
Faced ' . 

- 

For further Noise Control information, contact your local 
, Owens-Corning Fiberglas representative. 

. . 
. . 

Size and Denslty 

Fire satety-Fiberglas 700 Series, both faced and un- 
faced, can be specified and used without danger,of 
contributing to the spread of fire or liberation of exces- 
sive smoke. 

. .' 
, . 

facings . . 

Types 703 and 705 are available with the following'fac- 
tory-applied vapor barrier facings, with UL labels' 
available if specified: . . .  . 
FRK-Foil reinforced.kraft: 703, 705 . . .  
ASJ-Embossed white kraft foil laminate: 705 only. 

. Vapor transmission rates: ASJ-25.02 perms,, ' .. : 

FRK-25.02 perms . . 
Beach buncture resistance: ASJ-25-50 units ~ .4 

FRK-25-25'units, ' .. 

.. . surface burning . . 

characteristics . . ,, ' . . . '  . 
.(unfaced or faced:) 

25 , '  

. . 
flame spread 
fuel contributed 50 ' . .  , 

smoke developed 50' .' 
(compared to untreated Red Oak as 100) . 

701 703 . application recommendations 
Oenslty (pcf) 
'1 hlckness (%" 
. (increments) 
Compresslve strength 

(psf at 10% deform.) 
Standard slze 

(inches) 
Thermal conductlvlty 

at 75F mean temp. . . 

Type 701'-lightweight unfaced flexible insulation in . 
. board form for use on vessels having irregukr su'rfaces, 

' where the compressive strength is not a performance 
criterion. . , . , 

Types 703 and 705-board insulations normally impaled 
on welded pins on flat surfaces. They are cut in segments 
and banded in place on irregular surfaces. Unfaced , ' 

boards are normally finished with reinforced insulating 
cement or weatherproof mastic. For outdoor application: 
Types 703 and 705, faced. . . 'Aller cornpressloti packaged 

1.58 3.00 ' 6.00 

1 lhu-4" 1 u - 2 ~  1"-2" 

4.5* 100 350 

24"x48" 

0.242 0.230 0.220 

ASJ:25 or FRK-25 faced'insulation bdards shall be ap- 
plied .using mechanical fasteners such as weld pins or 
stick clips. Fasteners shall be located not less than 3" 
-from each edge or corner of the board. Pin spacing along 
the duct should be no greater than 12" on centers. Addl- 
tional pins or clips may be required to hold the insulation 
tightly against the surface where cross breaking is used 
for stiffening. Weld pin lengths must be selected to insure 
tight fit but avoid "oil canning" effect. 

Apply only OCF vapor seal ASJ or FRK pressure- 
sensitive patches. Rub hard with the nylon sealing tool 
to insure a tight bond and a vapor seal. 

All insulation edges and butt joints are to be sealed only . - ' , 

with OCF pressure-.sensitive joint sealing tape to match , 

, the jacket. Rub hard with nylon sealing tool. Use3" wide 
tapes on flat surfaces, or where edges are shiplapped 
and stapled. 5" wide tape can be used in lieu of 

Mean Temperature, F . shiplapping. 



. . . . , . . . . . . . 
.,. . .  

Precautions: '. . 
.. . , 

. . . . 
Keep all contact adhesive surfaces: clean. . .. 

Use nylon sealing tool to prevent wrinkles and fish- . : 
mouths. 
Duct-work or radius may require pre-scoring to allow* 
the board to conform to the surface. 
When painting the facings for indoor applications, use 
only water base/latex products. . 

Limitatlons: 
Pressure-sensitive sealing tapes or patches should 
only be applied when the ambient temperature is 
between + 35F and + 1 lOF. 
Maximum insulation surface temperatures in use are 
limited to -10F to + 150F. 
Outdoor applications require additional weather 
protection. 

economic thickness . - 

Caution: The recommended Economic Thicknesses 
shown are chosen with respect to cost, thermal perform- 
ance, and energy conservation. It is possible that heat 
may be generated from the resinous binder,of insulations 
if ignited by external sources such as welding slag, cut- 
ting torches, etc. Care should be taken to avoid direct 
contact with the insulation by fire or ignition sources. 

Selection of an insulation for any specific application 
should take into consideration the following important 
criteria: 1. Cost of insulation applied. 2. Cost of heat 

, 

energy at midlife. 3. Cost of capital. 4. Capital investment 
in heat production equipment. 5. Temperature differen- 
tial. 6. Size of the pipe surface. 7. Conductivity of 
insulation. 8. ~epreciation period-insulation and facility. 
The thicknesses shown in the tables below are based on 
the following typical conditions: ' 

Commerclal (full time): 
Annual fuel price increase: 4% 
Initial heat cost:,$2.75/1000 ib.'steam 
Heat cost at midlife: $4.0711000 Ib. steam 
Cost of money: 7%%iyear 
Capital investment: $20/lb. steam/hour 
Flat insulation cost (1 "): $3.40/sq ft 
Depreciation time: 20 years 
Hours of operation: 8760/year 

Economic thickness for heated equipment to 450F 
(80F ambient, still air, commercial full time) 

ET = economic thickness, inches For requirements in this area, contact 
HL = heat loss. Btu/hr/sq It your local OCF representative. 
ST = surface temperature, deg. F 

Surface 
Tomp.,F 

150 
200 
300 
400 
450 

Commercial (part time): ' 

Annual fuel price increase: 4% 
Initial heat cost: $3.00/1000 Ib. steam 
Heat cost at midlife: $4.44/1000 Ib. steam 
Cost of money: 7%%/year 
Capital investment: $20/lb. steam/hour 
Flat insulation cost (1 "): $3.40/sq ft 
Depreciation time: 20 years 
Hours of operation: 5400/year 

Type 701 
ET HL ST 

2!4 5 84 
3% . 6 86 
5% 8 87 
7 9 88 
7% 10 89 

Temperature Recommended Permissible 
Differences Thickness Heat Gain Relative 

deg. F (inches) Btu/sq ft/hr Humidity 

20 1 4.3 , 90% 
25 1 5.2 87% 
30 1 6 1 89% 
35 1 7.1 88% 
40 1 % 5.7 90% 
45 1 % 6.3 89% 

. * 
. . 

(80F ambieht, still air, commercial parttime) ' . . . .  . . 

specification compliance : 

Surface 
. ' T e m p .  

150 
200 : 

300 
400 
450 

Type 703 
E l  HL ST 

2% 6 84 
3% 6 86 

4 

4 

Type.705 
ET HL ST 

2!/, 6' 84 
4 '  

: 

L 

Products 703and 705alsocomply wlth the requirements of NFPAVA. . ! ' 

ET = economic thickness, inches ' For requirements in this area; contact . , 
HL = heat loss. Btulhrlsq ft your local OCF representative. 
ST = surface temperature, deg F . . . 

. , , '.> 

Thickness to prevent condensation on cold ducts and. 
equipment-faced board 

'The following chart indicates the recommended thick. . . , 
ness for installation on cold air ducts at various 
temperature differences (duct to air). Also shown are val- . 
ues for heat gain and approximate maximum relative 

. . . . .  humidity allowable. ,. . , .  

. . 
. Typa 701 

E T , H L  ST 

2 6 86 
3 . 7 87 
4% 9 , , 8 8  
5% 11.. 90 
6 . 1 2 ' 9 1  

These products conform to the property requirements of 
Government Specifications: 

. . 

HH-1-5588 (Amendment 3), Form A, Class 1 . 
HH-1-5586 (Amendment 3), Form A, ClaYs'2" 
HH-I-558B(Amendment 3), Form B, Type 1, Class 7 
NAVFAC(Nava1 Facilities Engineering Command) 

TS-15180 
Corps of Engineers G.E:301.06,.08 ,, 

- , .. .. - .~ 

Type 703 
ET HL ST 

2 6 '  85 
3 7 86' 
'4  ' 1 0  89 

. ' 

' 

701' 703' 705 

. .... . 
;: • • 

- 
. . , . 

• • 
!. . . 

' 0 . 0  
-.. . . . , . , . . .. 

Type705 " .  
ET. H L . S T  

. 2 .  6 .  85 . .  
.'3!., :. 7 . 86 ' . . . 

' 

' +  . 
..' .* , 

Type 703G is specialty produced for contracts where certification of compliance, 
to IheaboveGovernment Specificationsare required. Available plaln or faced for 
use on hot or cold equipment and for air conditioning duct work. 

a . .  



Offices of Owens-Coming Flberglas Corporatio 

NEW MEXICO 
Albuquerque 5-294-5511 

TEXAS 
Dallas 214-233-0241 
Houston 71%- 
San Antonio' 512--82&a658 

ALABAMA INDIANA 
Birmingham 205-788-3461 Elkhart 
Moblle 205-471-5485 Evansville 

NEW YORK 
Albany 516-8840221 
Buffalo 716-832-1410 
New York 212-758-3810 
Rochester 716-381-0340 
Scarsdale 914-472-3400 
Syracuse 315--455-5601 

ALASKA Fort Wayne 

Anchorage 907-2726425 lndianapolls 

ARIZONA IOWA 

Phoenix 802-277-6217 Den Moines 

ARKANSAS KANSAS 

Llttle Rock 501--664-2133 K a n m  City 
Wichita 

UTAH 
Salt Lake Clty 801-487-6204 

VIRGINIA 
Norfolk 804-481-8114 
Richmond 8 0 4 - M 7 2  

NORTH CAROLINA 
Charlotte 704-372-7065 
Greensboro 919-273-0528 
Raleigh 91 9-872-0823 

WASHINGTON 
Bellv~e . 206-4554415 
Seattle 208-762-4250 
Spokane 509924-6532 

CALIFORNIA 
Fresno 
Los Angelen 
Sacramento 
S8n Bernardino 
Son Diego 
San Francisco 
Santa Clam 

KENTUCKY 
Louisville 

LOUISIANA 
New Orleans 
ShreJvv" 

OHIO 
Akron 21 6-867-5770 
Cincinnati 513--281-1173 
Cleveland 216-884-9440 
Columbus 814-451-8420 

WEST VIRGINIA 
Charleston 304-744-2291 

MARYLAND 
Baltimore 
Columbla 

WISCONSIN 
Milwaukea 414-2!B-0700 -.- -. 

Toledo 419-258-3030 COLORADO 
INTERNATIONAL GENERAL 
OFFICE: 
Toledo. Ohio 410-26g9000 

OKLAHOMA 
Oklahoma Clty 405-848-6761 
Tulsa 918-627-1220 

CONNECTICUT 
East HaMord 
Hartford 

Boston 
Watertown 

EXPORT SALES OFFICES: 
Bayamon, P. R. -767-2591 
Miami. Florida 305-377-0874 
New York. N.Y. 212-759-3810 
Toledo. Ohio 418-259-3023 

OREGON 
Portland 503-820.1014 

MICHIGAN 
Detroit 
Flint 
Grand Raplds 
Lansing 

DISTRICT OF COL 
Wash. (Gov't.) 
Wssh (Sales) 

PENNSYLVANIA 
Berwyn 215-647-2700 
Bethlehem 215-865-0427 
Harrisburg 717-781-0430 
Philadelphia 215-686-8650 
Pittsburgh 412-765-3750 

FLORIDA 
Jackwnvllle 
Mlaml 
Orlando 
Tampa 

EUROPUN HEAD OFFICE: 
Brussels, Belgium 02IE72.23.26 MINNESOTA 

Minneapolis 
St. Paul EUROPEAN SALES OFFICIE? 

Ascot. Bedcshlre, Eng. 990/24888 
Brussels, Bdglum 

(Benelux Salee) 02l672.23.26 
Madrid, Spain V458.7247 
Milan, Italy 2l6887-851 
Sunrilllers, Fmnw 1/471-9210 
Wieabaden, Ger. 061211582031 

RHODE ISLAND 
Cumberland 401-3336071 
Providence 401-434-7437 

MISSISSIPPI 
GEORGIA 

Albany 
Atlanta MISSOURI 

Kansaa City 
St. Loulr 

SOUTH CAROLINA 
Columbia 603-254-9929 
Georgetown 803-446-2151 
Greenville 803-288-8450 

HAWAII 
Honolulu 

MONTANA 
Billings 

LATIN AMERICAN OFFICES: 
Bogota, Wombla 348020 
PorCo Alegre. Brazil 2217505 
Rio de Janeiro, Brrzil 2224766 
Sao Paulo. Brazil 257-8966 

IDAHO 
Boise TENNESSEE 

Knoxville 815--584-8161 
Memphis 901-382-2010 
Nashville 815-297-9592 

NEBRASKA 
Omaha ILLINOIS 

Chicago 
Rock Island NEW JERSEY 

Berlin 
Cherty Hill 
Newark 

MID EAST REGIONAL HDQRS. 
Athens, Greece 77-0 

OWENS-CORNING FIBERGLAS CORPORATION 
Mechanrcal Division 
Fiberglas Tower. Toledo, Ohio 43659 

Pub. No. 1-IN-6360-E Litho in U.S.A., Sept., 1976 81 



Kaylo 10 
Asbestos Free 
Block Insulation 
Rigid calcium silicate insulations for 
all types of heated equipment 
operating at temperatures up to 1200F. 

uses description 
I Kaylo 10"Asbestos Free Block is for use on indoor or Kaylo 10 Asbestos Free Block Insulation is a rigid 
I 
I outdoor equipment operating at temperatures up to hydrous calcium silicate heat insulation. It is strong, 

1200F. Kaylo block is ideally suited for use on stainless efficient and highly resistant to abrasion and moisture 
steel vessels and equipment as it does not contribute tu damago. 
stress corrosion cracking. Typical applications are for 
boilers, breeching, tanks, vessels. Kaylo 10 Asbestos 
Free Block is white in color. 

il  
benefits 
High thermal efficiency-Kaylo 10 Asbestos Free offers 
excellent thermal efficiency coupled with high strength. A 
low k of .40 for Kaylo 10 at 200F mean temperature 
proves that Kaylo will provide significant savir~gs in 
operating costs over the life of the equipment. 

Resistant to abuse-resists mechanical damage because 
of hard, tough, reinforced structure. 

Will not cause stress corrosion craeklng-Kaylo 10 
Asbestos Free will not cause stress corrosiorr cracking of 
stainless steel because it has a very low chloride content. 

No asbestos-Kaylo 10 Asbestos Free can be safely used 
and applied in conformance with OSHA regulations. 

*Kay10 10 IS a trademark dthe Owens-Corning Fibsrglas Corporation 

Resistant to moisture damage--unlike many other 
insulations, Kaylo 10 Asbestos Free is not affected 
appreciably from moisture damage. It regains thermal 
efficiency and strength after drying out. Outdoor 
installations must be weather-proofed, however, for long 
continuous service. 

Dimensionally stabie-Kaylo 10 Asbestos Free does not 
shrink appreciably in service, even at elevated 
temperatures. This means less heat leakage at the joints. 

Fabricates easiiy-ordinary insulator's tools are all that is 
required to fabricate Kaylo 10 Asbestos Free. It cuts with 
a clean true edge for tighter fit at the joints. Fittings are 
neater and faster. 



performance characteristics 
Dendty: 12.5 pcf 

Flexural strength (ASTM C-203): 50 psi average 

Compressive strength (ASTM C-165). 
at 5% deformation: 100 psi 

Hardness (ASTM C-569): .55mm 

Resistance to abrasion (ASTM C-421), 
conventional tumbling test- 
loss in weight after 10 minutes, 20% max. 
before heating: after 20 minutes, 45% max. 

Dimensional stability (ASTM C-356), 
linear shrinkage after heating 
for 24 hours in muffle at 1200F: 1.5% 

Thermal conductivity 

Mean temperature, F 

specification compliance 
HH-I-523c lnsulation Block, Pipe Covering, Thermal, 
(Calcium Silicate for temperatures up to 1200F). Type 1. 

MIL-I-2819E Insulation Block, Thermal. Class 1 and 2. 
ASTM C533-67. 

MIL-1-24244 (Amend. 3) (Ships) Insulating Materials. 
Thermal, with Special Corrosion and Chloride 
Requirements (Kaylo 10 only), Type 3A, 38. 

sizes 
thickness-1 %", 2", 2%", 3". 3%" and 4" 
width-6", 12" and 18" 
length-36" 
For pipe sizes greater than those for which Kaylo 10 

C Asbestos Free Pipe Insulation sizes are available, Kaylo 
beveled lags may be used to insulate piping. Lags 
beveled to fit pipes from 18" to 72" in diameter are 
available in thicknesses of 1 %", 2"' 2'/2". 3". Lags are 
36" long and 3" wide. 

application recommendations 
Kaylo 10 Asbestos Free Block Insulations are held in 
place by mechanically fastening with bands wired or 
welded to rods or studs. The insulation may be finished 
with a trowel coat of insulating cement, canvassed and 
painted. Outdoor installations require weatherproofing 
wifh mastic or metal jacketing. 

economic thickness 
Selection of an insulation for any specific application 
should take into consideration the following important 
criteria: 1. Cost of insulation applied. 2. Cost of heat 
energy at midlife. 3. Cost of capital. 4. Capital investment 
in heat production equipment. 5. Temperature 
differential. 6. Size of the pipe surface. 7. Conductivity of 
insulation. 8. Depreciation period-insulation and facility. 
The thicknesses shown in the tables below are based on 
the following typical conditions: 

Utillty (calcium silicate): 
Annual fuel prcce Increase 4% 
ln~tlai heat cost $1 75:1000 Ib steam 
Heat cost at mld-l~fe $3 15 '1 000 Ib steam 
Cost of money 7%%lyear 
Capltai Investment $20/lb. steamlhour 
Flat lnsuiatlon cost (1") M 90 /sf 
Deprec~atlon cost 30 years 
Hours of operatton. 8760 Jyear 

P-8s (caldum silicate): 
Annual fuel prlce Increase 4% 
lnltlal heat cost. $2 19l1000 1b steam 
Heat cost at mld-life $2 93/1000 Ib steam 
Cost of money 7 %%/year 
Cap~tal Investment $PO? lb steamlhour 
Flat ~nsuiatlon cost (1") $4 90lsf 
Depreclatton tlme 15 years 
Hours of operatton 8760/year 

Economic thickness tor heated equipment to 1200F 
(80F ambjent, still air) 

operating Utlltty Process 
Temperature ET HL ST ET HL ST - -  - - 

200 3% 13 89 3 15 91 
300 4% 21 94 4 23 96 
400 6 24 96 5 29 99 
500 7 29 99 6 33 103 
600 8 33 102 7 37 105 
700 9 36 105 7 43 110 
800 10 40 107 8% 47 112 
900 11 43 110 9% 50 114 

1000 12 47 112 10 56 118 
1100 exceeds 72" 11 59 120 

_ l 2 O C  -- exceeds 12" 11 % 65- - - !24 
ET=w;onomlc Mlckness, Inches 
HL=heal loo.. Btulft'hr 

ST = surlace temperature. F 

OWENS-CORNING FIBERGLAS CORPORATION 
Mechanical Division 
Fiberglas Tower, Toledo. Ohio 43659 

Pub. No. 1-IN-5953-6 LIhoU.S.A June 1974 



2-Piece heavy density 
pipe insulation 

Fiberglas 25 ASJ/SSL 
(ALL SERVICE JACKET) 

A UL-rated noncombustible pipe 
insulation for hot or cold concealed 
and exposed piping operating at 
temperatures from -60F to + 450F 

uses description 
Recommended for use on all hot, cold, concealed and Fiberglas 25' ASJ/SSL pipe ~nsulatlon Is composed of 
exposed commercial piping operating from -6Uk to 450F Fiberglas heavy derivity wtrr;tio~wl pipe insulation jacketed 
such as commercial and institutional buildings, schools, with an embossed vapor barrier laminate. The jacket has 
hospitals, and places of public assembly. Also a pressure sealing lap adhesive to eliminate the use of 
recommended for processing lines where fire staples, adhesives, or bands. 
safety is a paramount criterion. 

benefits 
Fire safety-a complete insulation product with a UL Fire Insurance &wing$-klDetglas 25 ASJ/ SSL pipe In- 
Hazard Classification. sulatlon meets all existing standards for fire safety and its 

use may result in lower insurance costs. 
Damage resistant-the extra heavy density pipe 
insulation provides additional protection during Meets federal speclflcatlons-Fiberglas ASJ/SSL pipe 
construction. insulation complies with federal specifications HH-1-5586 

(Farm D, Type Ill. Class 12), MlL-I-223448, end MIL-I- 
Lower operating wst-the exceptional thermal ehciency 24244A (Ships)). 
of Fiberglas Heavy Density pipe insulation contributes to 
lower operating cost of heating and cooling equipment. 

No condensation drlppage--the foil vapor barrier and 
pressure sensitive lap, when applied in accordance with 
instructions, assure a positive vapor seal. 

'Ftberglas (Reg. U.S. Pat. Off.) end 25 are trademarks of O-CF Corp. 



performance characteristics 
Insulation 
Moisture absorption: 0.2% by volume 96 hours at 1206 
and 95% RH 
Specific heat: 0.20 Btu/lb.F 
Shrinkage: none 
Alkalinity: ph9 
Capillarity: negligible after 24 hours 
Dimensional stability: will not warp, shrink, rot, or 
decompose. . 
Vermin and rodent resistant-provides no sustenance. 
Temperature limitation-recommended for chilled or hot 
water piping from -60F to + 450F. 
Jacket 
Water vapor permeance-.02 perms. 
Beach puncture-minlmum 50 units. 

fire hazard classification 
Fiberglas 25 ASJ/SSL Is classified by Underwriters' 
Laboratories for Pipe Covering: 
Flame Spread 25 
Fuel Contributed 50 
Smoke Developed 50 
The classlficatlon coven Flberglas 25 ASJ including self- 
sealing lap and factory furnished butt strips. This is your 
assurance that you can specify and use Fiberglas 25 
ASJ/SSL without the danger of contributing to the 
spread of fire or that combustion will liberate excessive 
smoke. The system has been designed to meet the 
stringent fire safety requirements of the GSA and Corps 
of Engineers. 

application recommendation 
The self-sealing lap feature of Fiberglas 25 ASJ pipe in- 
sulation sectlons makes installation on straight runs of 
pipe a simple'procedure. The only precaution needed is 
to keep all contact adhesive surfaces clean and to rub 
hard all longitudinal and circumferential seams with a ny- 

Dual-temporaturn 111108 . . 
If dual temperature line, compare with economic 
thickness for hot slde sewice and choose greatest to 

Cold and dud-tampemturn Ilnea 

49 to 35 

Thermal conductivity 

u .50 1 I 

0 75 100 200 300 350 
Mean temperature, F 

Ion seallng tool. The end joints are similarly sealed with a 
factory furnished (butt) strip with pressure sealing adhe- 
sive. 
Self sealing lap or butt strips should only be applied when 
the ambient temperature is between 35F and 110F. There 
can be no condensation or other contaminants on the 
surface. Maximum insulation temperature is limited to 
minus 10F and plus 150F. Outdoor appllCatlons must be 
protected from the weather. 
If painting is required for indoor applications, use only 
water base/latex paint. 

caution 
The recommended Economic Thicknesses shown are 
chosen with respect to cost. thermal performance, and 
energy conservation. It is possible that heat may be 
generated from the resinous binder of insulations if 
ignited by externalsources such as welding slag, cutting 
torches, etc. Care should be taken to avoid direct contact 
with the insulation by fire or ignition sources. 

minimize operating costs. Never choose thickness less 
than that required to prevent condensation in cold 
operation. 



, economic thickness 
Selection of an insulation for any specific application 

' should take into consideration the following important 
criteria: 1. Cost of insulation applied. 2. Cost of heat 
energy at midlife. 3. Cost of capital. 4. Capital investment 
in heat production equipment. 5. Temperature differen- 
tial. 6. Size of the pipe surface. 7. Conductivity of 
ingulation. 8. Depreciation period-insulation and facility. 

The thicknesses shoyn in the tables below 
are based on the following typical conditions: 
Commercial (full time): 
Annual fuel price increase: 4% 
Initial heat cost: $2.75/1000 Ib. steam 
Heat cost at midlife: $4.07/1000 Ib. steam 
Cost of money: 7'/2%/year 
Capital investment: $20/lb. steam/hour 
Pipe insulation cost (1 %" x 1 "): $2.40/lf 
Depreciation time: 20 years 

Economic thicknesses for heated piping to 450F Hours of operation: 8760/year 
(80F ambient, still air, commercial full time) 

Commefclal (part time): 
Annual fuel price increase: 4% 
Initial heat cost: $3.00/1000 Ib. steam 
Heat cost at midlife: $4.44/1000 Ib. steam 
Cost of money: 7%%/year 

pipetemp.. F 150 
temp. dii., F 70 

Capital invootmcnt: $20/lb. steamihour 
Pipe insulation cost (1 %" x 1"): $2.40/lf 
Depreciation time: 20 years 
Hours of operation: 5400lyear 

200 
120 

ET HL ST 
1 12 90 
1 15 92 
1% 12 86 
1% 14 86 

IPS 
% 
% 

1 
1% 

-- 

ET HL ST 
2% 25 88 
2% 28 89 

300 
220 

E T .  HL ST 
1% 20 91 
2 20 89 
2 22 89 
2% 23 88 

€ 1  HL ' S T  
% 8 100 

1 8 86 
1 8 85 
1 11 87 

HL ST. 
2% 30 90 
3 31 89 

Economic thicknesses tor heated piping to 450F 

pipe temp., F 150 

86 

. temp. diff.. F 
IPS 

'4  
?4 

1 
I 

1% 
2 
2% 
3 

3% 
4 
4% 
5 

6 
7 
8 

10 

12 
14 
16 
18 

200 
120 

ET HL ST 
1 i e  90 
1 15 92 
1 15 90 
1 20 93 

1% 11; t37 
I %  18 87 
1% 19 86 
1% 24 88 

2 20 85 
2 24 86 
2 24 85 
2 29 86 

2 32 86 
2'h 31 85 
2% 33 85 
2% 40 85 

2% 46 85 
2% 52 86 
2% 58 86 
2% 65 86 

70 
ET HL ST 

% 9 100 
% 10 97 
% 12 98 

1 11 87 

1 11 86 
1 13 86 
1 15 87 
1 18 87 

1% 13 84 
1% 16 84 
1% 16 84 
1% 19 85 

1 23 8 5 '  
1 % 25 85 
1 % 28 85 
2 26 84 

2 30 84 
2 35 84 
2 39 84 
2 43 84 

48 84 

- ----  
300 
220 - - - - - -- 

ET -HL_-kl-S_T 
1 %  20 YI 
1% 23 93 
1% 25 93 
2 26 90 

3 25 811 
2 31 90 
2% 29 87 
2% 35 89 

2% 36 88 
3 37 87 
3 38 87 
3 43 88 

3 49 88 
3% 48 87 
3% 52 87 
3% -63 88 

3% 72 88 
3% 79 88 
3% 89 88 
3% 98 89 

89 I :: I:% 73 86 
30 1% 85 88 

El a economic thlcknna, Inck.. HL a 

(80F ambient, still air, commercial part time) - 
400 450 

- - 320 370 

; :: 10: :;; 89 
2 115 88 176 92 

heat loor. Btulhrlllmal laot ST=wfhcotrmpnRlm, F 

ET HL ST 
2 28 93 
2 32 95 
2 35 94 
2% 37 92 

2Va 37 91 
3 40 90 
3 42 90 
3% 46 89 

3% 48 89 
3Y2 54 90 
4 50 00 
4 56 89 

4 63 89 
4% 64 88 
4% 70 88 
4% 83 89 

4% 95 89 
4 104 90 
4% 116 90 
4% 127 90 

4% 139 90 
4% 162 91 
4 212 93 

ET HL ST 
2 34 95 
2 39 98 
2% 38 93 
2% 45 95 

I 
3 41 91 
3 48 92 
3% 47 90 
3% 55 91 

4 54 89 
4 60 90 
4 dl 90 
4% 63 89 

4% 71 90 
4% 78 90 
5 79 89 
5 94 90 

5 106 90 
5 116 91 
5 129 91 
5 142 91 

5 154 91 
5 180 92 
4% 238 94 

I 

1 

I 



The thicknesses shown In the tables below are based on Cost of money 7'/2%'Year 
the following typical cond~t~ons Cap~tal Investment $20 'lb steamlhour 
Process (metal jacket): P~pe ~nsulat~on cost (2% ~ 1 % )  $2 40 If 
Annual fuel pnce increase. 4% Deprec~atlon t~me 15 years 
Inltlal heat cost $2 19/1000 Ib steam Hours of operatcon 8760 year 
Heat cost at m~d-l~fe $2 93/1000 Ib steam 

Economic thicknesses for heated piping to 450F - r ptne temp F 150 I 200 I :JOO 1 
(80F amb~ent, st111 air. process. metal jacket) 

:I0 1); :I 41; 10:' 
3:) 9i  :i 50 10:' 
3li !18 I' I inn 
.(; 115 I !,!I 101 

1 .  51 64 3'. 100 105 4'. 137 110 
119 1 1 : 1 110 / 4 I 6 8  115 

10!1 10:l :% I61 111 4 204 1 l f i  

ET = ecwomic thickness. Inches HL = heat loss. Btulhrllineal foot ST = surface lemperalure. F 

The th~cknesses shown In the tables below are based on Cost of money 7"2%Iyear 
the followtng typ~cal cond~t~ons Capital tnvestment $20 'lb steam hour 
Utility (ASJ jacket): P~pe ~nsulat~on cost (2'/1x1'5) $2 40 'If 
Annual fuel prlce ~ncrease 4 1  Deprec~at~on t~me 30 years 
ln~ t~a l  heat cost $1 75.'1000 Ib steam Hours of operation 8760 year 
Heat cost at m~d-l~fe $3 151 1000 Ib steam 

Economic thicknesses for heated ~ i ~ i n q  to 450F (80F amb~ent, st111 alr. ut~l~tv. ASJ racket) ,-- - . . _ . -  - 
plpn temp . F 1411 I : 1 ~ ~ ~ ~  I :3110 

Ill I ;'I1 :?'I) 
- 

--- HI. a< I ET HL - FT 

; H'I 
: ' i  R!1 
I HH 
. 88 

30 - - . . - - . . . -. . - - - - - 
ET= economlc thlckneu. Inches HL-heat h a .  Btulhrlllneal too( 

127 91 
I "48 92 
152 -$I - 4 2 - ! ! l 6  93 

ST = sw(ace temperature. F 

OWENS-CORNING FIBERGLAS CORPORATION 
Mechanical Division 
Fiberglas Tower, Toledo, Ohio 43659 

Pub. No. 1-IN-6637-F Litho in U.S.A., July, 1875 



J-M Aerotub6 
Foamed Plastic Pipe Insulation 

DESCRIPTION: Johns-Manville Aerotube is a 
closed cell, foamed plastic, tubular pipe insula- 
tion for use at temperatures up to 220F. Its extreme 
flexibility permits quick, easy application, espe- 
cially on bent tubing and fittings. Aerotube is 
clean, odorless, durable and does not carry flame. 

AVAILABLE FORMS: Furnished in 6' lengths from 
W' ID through 5" IPS without longitudinal joints for 
both iron pipe and copper tubing in nominal wall 
thicknesses of W, f in ,  and %"Also available in 
flat sheets for 6", 8" and 10" IPS sizes in nominal 
wall thicknesses of Y2" and %". Fifty-foot continu- 
ous coils also available in selected wall thick- 
nesses and pipe sizes. 
USES: Recommended for use on virtually all types 
of lines in heating, plumbing and air-conditioning 
service, particularly where sweating or condensa- 
tion is a problem. The thicknesses have been cal- 
culated to prevent condensation on insulation sur- 

face. alnce Aerotube is supplied in tubular form, it 
may be slipped over pipe or tubing before pipe 
connections are made. This results in substantial 
labor savings. Where connections have already 
been made, Aerotube is easily slit longitudinally 
with a sharp knife and snapped onto the pipe. 
Does not require a separate vapor barrier. 
USDA compliance available upon request. 

ADVANTAGES: 

Built-in Vapor Barrier Aerotube's closed cetl struc- 
ture retards the flow of water vapor. It has a water 
vapor transmission rating of 0.1 perm-in. (average 
value). 

Easy to Install and Seal Tubular form without lon- 
gitudinal joint speeds application. Where piping is 
in place, just slit Aerotube section longitudinally, 
snap over piping and seal with J-M adhesive. 



AVERAGE PHY#CAk PWPE#tfES 

Density, IbElru 11 ASTY D-1622 5.4 

7kermaI coarluctiMy, Btu/ t s@tY(F /in) ASTM C-177 or C-518 
75F mean temperature 0.253 
90F mean fewrature (5.258 

Tmpmture Rmits, P 
utlpar* 220 
Lowerttt -lo 

Tbennal stability, % W i  Am C-548 
7 days, 200F 5.8 
7 days, 220F 6.6 

Water alrsorptiorr, K lg! we&&$ BbFRd D-1056 3.0 

Water vapor pemeWt& aet cap, -in. ASTM C-355 0.1 

Ozone resistanre good 
Odw negligible 
Flarnmabililyl 
Standard h&uba  piw imWm kes hen euatwted far ttme 
spread rate a& srneke density facW by tesY mthd ASTM E&4 
"Surface Burning eftmcterMcs af BlriFding Mterigl;." This test 
method IS comnmly c&sreded ts as the 25-ft. tunnel. 
CThis numerical flamespread nbing is not intended to reflect hazards presented 
by thisorany othermawrial undwectt~%l fire conditions. 

I * U ~ t u t l e c a m b s ~ u a m M g u e s t  tomeat: 
m G - 9 9 0  bmo& 
ASTM D - l O s b E  M 
WLC-333s imt m ma@, 

Grade SEE 3 
MM-I-573B, Class T-WUIW 

Pipe Size, in. Thickness linches) a& Pipe Tempmatwe 
!mF 35): Of 

% 10 through 3 IPS Nom. %" Nom. %" Nom. %" 
Over 3 IPS thriugh 10 IPS Nom. 1%'' Nom. %" Mom. %" 
Over 10 IPS %" sheet %" sheet 1" sheet 

MILO DESIGN CONDITIONS'** 

% I0 through 3 IPS Nom. 3h'* Nom. %" k n .  VZ" 
Over 3 IPS thorugh 10 IPS Nom. %" b m .  Vz" h m .  V2" 
Over 10 IPS %" sheet 78'' sheet %" sheet 

STANDARD AEROTUBE PIPE INSULATION 
Wall Flame Spread Smoke Density 

Thickness Rate Factor 

NOTE: The ipe insulation wall Mic@esses reported are typical for N %", N W ,  
a ~ k  anengineered wall serles. 

?The physrcal properties of Johns-Manv~lle Aerotube p~pe lnsulatlon repre- 
sent typical average values obtacned In accordance w~th accepted test 
methods and are not to be used for wr~tlng mater~al spec~flcatlons They are 
sub~ect to normal manufacturing varlatlons and are supplled as a technical 
servlce They are sublect to change w~Mout nottce Check the Johns- 
Manv~lle dlslrlcf offlce toassure current lnformatlon 

jtAerotube plpe lnsulat~on will withstand p~pe  temperature up to 220F When 
the plpe Slze IS greater than 5" IPS and Aerotube precut plpe lnsulatlon and 
Aerotube sheet are secured b cementing t ether only the edges, the 
temperature l ~ m ~ t  IS 220F .l-M 57~dhwlve m a 3 e  used WIM pipe lnsulatlon 
applications u to 220F Aerotube sheet adhered WIM full adheslve coverage 
on curved or ?kt metal surfaces may be applied to surfaces operating up to 
TeOF uslog J-M 57 Adhesive 

fltaelcw -20F flexlble Aemiube WHI be hard and start to become brittle This 
characterlstlc does not Impair the low conduct~v~ty nor Me resistance to 
water vapor 

SEWxE O D l a W  COIIDIFW"" 
W ID through 10 IPS Nom. %*' Nom. %" See Note 
Over 10 IPS %" sheet 1%" sheet See Note 

%as& on available rnmufaohrred thicknesses 
"Wormal W i g n  Oondittons.na. temp. W, rel. hum. 70% 

*.*Mild Des~gn Condittons. max. temp BQF, re1 hum 50% 
****Severe DeslgnCondit~ons: max temp 9OF, rel. hum 80% 
NOTE Available for zeroFon special request. 

For Information on othar J-NI Themat Insulatims and Systems, Write the Johns-Manville Insulation Center, Drawer 17L. 
Denver, Colorado 80217 or Call (303) 979-1000. 

Johns-Manville 
P.O. Box 5108 Denver, Colorado 80217 

Sales Offices in Principal Cities 

Litho in USA 

89 



Johns-Manville Insulation Zeston@ 

m Systems 
Insulated Fitting Covers 

Type: Premolded PVC l nsulated Fitting Covers 
Temp. Limits: 0 - 500°F 

Description 
PVC covers come premolded in one piece (in several 
shapes and sizes) with a Hi-Lo TempBfiber glass 
insulation insert, all of which fit snugly over a variety 
nf fittings. The insulation and the cover provide 
insulatian, plus vanor barrier, in a simple, quickly 
applied system. Temperature range is b0F - 500°F. 

Available Shapes and Slzes 
Shapes available for 45' and 90" short and long radks 
elbows, tees and valves plus a wide variety of other 
fittings: flanges, reducers, end caps, soil flanges, 
traps and mechanical line fittings. IPS sizes from Y4" 
through 24"; CT sizes from I!" through 6%". 

Applications 
For insulating chilled water, hot water, steam and 
other piping systems in commercial, institutional, 
industrial construction on indoor and outdoor piping 
systems. Meets most requirements of Federal, State 
and local codes, and federal and military 
specifications. For use with Micro-Loka650 pipe 
insulation and a variety of other pipe insulations. 

General Properties of Hi-Lo Temp fiber glass insert 
Thermal Conductivity at 75°F mean temp., "k" = .27 
Temperature Limits 0°F to 500°F 
Vapor and Flbers cannot absorb 
Moisture moisture. 
Resistant Resistance to moisture 

facilitates rapid drying out. 
Sanitary Odorless. Will not asborb 

odors. Provides no food for 
insects, rodents, or mildew. 

Corrosion Will not promote corrosion 
Resistant when in contact with 

aluminum or steel. 
Vibration Proof Will not settle or separate. 
Fire Safety Meets most requirements of 

federal;statc, and local 
codes. Accepted for 
commercial institutional, 
industrial, residential 
projects in all parts of U.S. 
The fiber glass inserts have 
b/L 25/50 Rating. 

Advantages 
Strong and Durable. Pliable, tough PVC cover 
accepts blows and crushing. Withstands water, most 
acids, alkalies, and chemical washdowns. Resists 
alcohols, aliphatic hydrocarbons, and oils. 
Insulation will not settle or separate in vibration. 

Neat Appearance, Paintable. Attractive, off-white 
Zeston insulated cover provides excellent 
appearance. The smooth finish may be painted if 
desired. Painting is recommended for certain exterior 
applications. Contact a sales representative or 
factory for recommendations. 

Simple, Fast Installation. Requires no special tools. 
Just wrap the fiber glass insert around the fitting 
and tuck it in as necessary; pop on the fitting cover 
and smooth it into position; secure with tacks, 
or tape as required. 



Zeston@ Fitting Covers 

General 
Where the factow hl8161&!d dR6 PiBce PI(&: insul(lWd 
fitt irig &overs am tQ u&H, the proper factot'y pirMut 
Hi-Lo Temp insulatisfi ii9sett.9hall be applied to the 
fitting. The ends of the H i d 0 ~  ?Mip Insultition insert 
shall be tucked snugly into the throat Of the fitting 
and the edges erdjaoeht ta the pipsi! oavrring tufted 
and tucked in, fully IhSl~liating the pipe fitting. the 
one piece PV% fiHiitg cQver iSThbfl6ecured by tack 
fastening, bandlrig Or taping the ends to the adjacent 
pipe covering. 

Rafsigerant 
The same procedure for 2 layer insulation described 
above is to befallowed on insulating fittings for pipe, 
temperature35"F and lower. In addition, the seam 
edges of the PVC fitting cover shall be sealed with 
Zestan vapor barrier mastic adhesive or equal. The 
oimumf.$rential edges shall be wrapped with Zeston 
vapar-barrier pressure sensitive color matching Z 
Tape. The tape shall extend over the adjacent pipe 
insulation, and have an overlap on itself at least 2 
inones on the downward side. 

Chilled 
Chilled wabr jy$teWIS shall be insulated a& tbbm 
with the additieh d dl 8Mm WgeS k%tFv@ePI the 
fitting cover atid tRg, pipe insulatiorl as wall a8 the 
overlap id the t l i tdt  Qt Zh@ fitting cover to b@ sealed 
with testan vapar miastie adhesive or equal. t he  
ci~umfereurtiial etlfp8 of wwr 3hatI be wr8ppBd 
with 243aton w&pat.bartier pmsure eemitive ~ B l s r  

. t)ws tup3 mall extend ov@r ih& 
&djac@nt pipe CTWIBtiOh, and have an overlap Oh 
iteelf at least 2 m e W  otl the dswnwafd side. 

iehee with WWWWWM S ~ W ~ B  
The ""8' VC eovw eonkwms tb Federal Spwifieation 
L-P535t), Carf+qmsltion A, Typ@ II, Grade OW. 

Hot 
On fittings where tempetatunexweds 250"F, 2 Iruyefs 
of the factow f recut Hi-Lo Temp insulation insert5 

Qwrlifkations for Use 
Imulatbn 
When insulation thickness is greater than 2" or pipe 
temperature exceeds 250°F, additional inserts must 
be used. (A "Rule of Thumb" for temperatures over 
2!5D6F, or insulation thicker than 2". is to use one Hi-Lo 
'hmp insert for each 1 "of pipe insulation.) 

mngCgVVt 
The temperature of the PVC fitting cover shall be kept 
Wlwv 150T (tiEi.S0C) by the use of proper thickness of 
in8wllatSon arxl by keeping the PVC cover away from, 
contact with, or exposure from sources of direct or 
radiant heat. 

Note: The contractor niay inswlate all untested piping 
leaving all fittings uninsulated until after tests are 
completed. 

shall be appfied with a few wrappings of twine m 'first 
layer, to be sure them are no voids or hat spth. The 
fitting cover shall then be applied werlhe Hi-Lo f m p  
insulation as described in "Genwai". 

Ken-Caryl Ranch 
Denver, Colorado 80217 

For Information on other 
J-M Thqrmal Insulations and 
Systems, Write the 
Johns-Manville Insulation 
Center. Drawer 17L, Denver, 
Colorado 80217 or Call 
(303) 979-1000. 

The hysical and chemical properties of Johns-Manville PVC 
lnsu~ted fitting Covers represent typical average values obtained 
in accordance with ermepW test methods and are subject to 
normal manufacturing variations. They are supplied as a technical 
service and are subject to change without notice. Numerical 
flamespread rating is noteintended to reflect hazards presented 
by this or any other materials under actual fire conditions. Check 
the Johns-Manville district off ice to assure current information. 

Lttho tn USA 



5. CONTROLS 

APPROVED AS NOTED+~c" .  CDNTR:  ~ R c ~ v ~ ~ + ~ * Q S . F \ C ~ R  r !, ., . . -. . . . . A  ; , 

WI manvnbt. wa1e11 WLY 
TWC 4 C I N V A L  008. 000  0 4 0 0  W . . 

C @ N S U L T ? N O  I W Q I M ~ E R  
B * 

rrro j % o a 4 - 2 ~  

JOHNSON SERVICE COMPANY. 
Corporate Offices C;L\k% S . H R N L F Y  == 

ST, L O W I S  me C3149. 
Milwaukee, Wisconsin -53201 

(314) 6 4 S - o h 3 7  



Product Data - Catalog Section Penn 
Issue Date . 1753 Series A19ABC 

J HNSON El CONTR LS 

Johnan cmmb, lnt. 
PmDkrkkn 

A1 SABC 
222l Camden Court 

Electric Thermostat 
OakBlook,ILW52l Direct Mounting or Bulb Element 

The Penn Al9ABC electric thermostats are for 
applications where a closed circuit i s  required 
for either a rise or fa l l  in temperature. Models 
with 100 to 240F (37 to l lOC)  range are for ap- 
plications where rapid water temperature changes 
occur; such changes occur, for example, in small 
fast-acting boilers in hot water heating systems. 
The l iquid-fi l led temperature elements measure 
the sl ightest temperature change to assure rapid 
response to changes in the controlled variable. 

These line voltage controls have single-pole, 
double-throw, snap-acting switches. The SPDT 
contact 'un i t  has color coded terminals, see 
Fig. 3. They have an adjustable differential and 
a range adjustment knob. 

Mounting 

The separable wells screw directly into a top 
or side tapping of a boiler or domestic hot water 
storage tank. 

Installation 

1. Drain the system to a level below tapping. 
2. Remove separable wel l  from the control by 

loosening set screws in the hex nut. 
3. Place a small amount of pipe dope on the 

wel l  threads to prevent leakage. 
4. Turn wel l  securely into the boiler tapping. 

CAUTION: Be sure that unobstructed depth 

Fig. 2: Control with Rem'ote Bulb Showing Well 
Assembly and I /ZM MPT Packing Nut. 

Fig. I :  Well Immersion Control for 
Direct Mounting 

i s  suff icient so well w i l l  not make metal-to- 
metal contact. The wel l  must be completely 
submerged; avoid mounting where i t  might 
be partially above the operating l iquid level 
or surrounded by an air pocket. 

5. Insert the bulb into wel l  applying a firm pres- 
'sure to be sure the bulb i s  at bottom of well. 
Tighten the set screws. 
a. On remote bulb models, remove bushing 

from the separable well. .Insert bulb into 
well. Slide bushing over capillary and 
push into well. Tighten set screws. 

The remote bulb. controls are mounted directly 
to a f lat  surface with screws through holes in 
back of case. 

Specifications 

PRINTED IN U . S . A .  



Wiring 

Electrical Ratings 

Al l  wiring should conform to the National Elec- 
trical Code and local regulations. Wire as shown 
in Fig.3. Ran i s  the common terminal. C A U f  ION: 
Use No. 8-32 x 1/4" terminal screws. Longer 
terminal screws can interfere with switch mech- 
anism and damage the switch. 

MOTOR RATINGS 

A.C. Full Load Amps 

A.C. Locked Rotor Amps 

A.C. Non-Inductive Amps 

Fig. 3: Diagram Showing Terminal Identification. 

Fig. 4: Interior View Showing Differential 
Adjusting Lewr and Well As~embly Set Screws 

Pi lot Dutv - 125VA - 24 to 600V A.C. 

I20 Volts 

10.0 

60.0 

10.0 

Fig. 5: Sliding Stop to Front of Control 
to Set High Limit Stop 

240 Volts 

6 .O 

36.0 

6 .O 

Adjustments 
Dial settings normally indicate the cutout set- 
ting. The cult l~i l ls are calibrated so the dial 
pointer indicates the temperature at which the red 
to blue contacts open on a rise in temperature, 

Rotate the adjusting knob to raise or lower both 
the cutout and cut-in settings. The controls 
have a differential scale plate with multipliers 
as shown, see Fig. 4. For example, when "Min." 
differential i s  6F0, then x 2 is  12F0, x 3 is 18F0, 
and x 4 i s  24F0, the maximum differential pos- 
sible. The adjusting lever i s  set at the minimum 
differential stamped on the control. To adjust, 
move the lever to the differential required. 

High Limit Stop 
The high limit stop is  an integral part of these 
controls and can be field adjusted. To set high 
limit stop, proceed as follows: 
1. Set dial to temperature at which stop is  de- 

sired. 
2. Remove cdnlrul cover. 
3.  Slide dial step to front of control. (toward dial) 

against step behind dial, see Fig. 5. 

NOTE: Sometimes an exact setting i s  not pos- 
sible and the stop must be set to the closest 
step corresponding to the dial setting. 



Dimensions 

MTG.HOLES-.I42 X 3/4" SLOTS 

-\ MTG. HOLES - .142X  SLOTS L4/,6%.p5/32a1 
I / ~ " C O N D U ~ T  HOLE 
WITH 1 -3/3211 KNOCKOUT 



DUAL .BULB THERMDITATS 
(Single Stag. and Two Stage) 

APPLICATION-  ' 

. These dual bulb thermostats are for outdoor reset con- 
trol of the heating medium. As the outdoor temperature 
d e c r t a c ~ ~  the mediunl temperature is automatically in- 
creased by a predetermined amount. This maintains the 
selected balance between heating requitements and 
her* capacity. 

Thermostats are offered with different ratios (the re- 
lationship between outdoor temperature change to the 
resulting medium temperature. change). This meets 
operating requirements for various types of hot water 
and forced warm air heating systems. 

FEATURES 
- Dependability . . . snap-acting contacts in dust-tight 

enclonuc. 
- Precision "repeat" accuracy . . . unaffected by baro- 

metric pressure and cross ambient problems. 
- Concealed adjustment discourages unauthorized ad- ' 

justment chan~cs. 

GENERAL DESCRIPT ION 
T m p t u r e  scnsina elements are of the solid Qlrxgc 
(liquid filled) type. Temperature increase, at either of 
the two sensing elements, expands the liquid to move 
r diaphragm member at the insuument case. The dia- 
p h p ~  movement directly operates an electrical switch 
through a constant load pivot mechanism. 

The two sensing elements are integral parts of a com- - 

mon thermal system. A temperature decrease at one 

Fig. 1 - Exterior viow of dual ' Fig.2-lnhrior of Typo AIPFIK. 
bulb thermostat with diroct lm- Not. wt point adiusting wrmw 
monion indoor bulb. and dMumtial adlusting Imr. 

sensing eiement n&essitatsr a t c m p u a ~ r e  in- n 
the other sensing element in order to maintain rht sune 
diaphragm or switch positba So, u the temperrtun 
at tho outdmr msisg dement d#wsir, ur inamm 
in temperature at the indoor Knsiag element must ooeut 
to balance the thermal system. The inaease in d a w n  
temperature which occurs u outdoor tempenturt pa 
dawn i s  cr function of the thsrmostat. 

ELECTRICAL R A T l N a S  . 
--- - - - - - -- 

- M O G  6 
(A.6. Only) 1aOv. , UOV. - 

Full Load Amps. 10.0 6.0 
Lockod Rotor A m p  #a 36.0 

Pilaf Quty - 12S M. d 1N3fi40 V. A.C. 

SELECTION T ABLE 

Liquid Immersion * 
or Alr 96" x 3%" W R S Y ~ -  la aw 

Avmmging % F x  Id%&. 9bY x 4%* ' 10' ZO' 
Liquid Immdon * 

w a r  %" r 3%" *" r 4 % ~  ICY ¶V . . 1. 

Avemdng +hU x 14% (1. %" x 2v 10. 1 w 
Liquid Immmdon * 

u A k  96" X 3%" % w ~ m a ~  ra I w 
t M o o r  chonge to modlum change. 

For Llqutd Immonlon, specify Pert No. FTG13A-600 Cbsod Tank Connottor or WELl4A-602 Dub WON. ** Includes Port No. SHLlOAdQO Wodhor Shield. . 

SPECIFICAT I O N  TABLE 



APPARATUS 
BULLETIN A-2000 

JOHNSON SERVICE COMPANY 
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES 

DESIGN MANUFACTURE INSTALLATION 

Johnson A-2000 Instrument Air System 
thru 1% h p 

The Johnson A-2000 is a factory assembled, 
complete instrument air supply unit. It con- 
s is ts  of an air compressor, aftercooler, air 
filter, drain trap, single air pressure reduc- 
ing station, pressure switch, and oplior~al 
safety devices all mounted within a vented 
metal housing. Sizes from 1/4 through 1-1/2 
hp are available. A 30 gallon ASME approved 
air tank and the starter switch are mounted 
on top of the housing. The entire unit i s  
completely factory wired and piped with all  
air outlet and drain connections accessible 
at the outside of the cabinet. Four leveling 
legs and two rigging hooks are provided. 

An aftercooler bypass, recommended for all 
aftercooler installations, is provided with 
this unit. The bypass i s  manually operated, 
and i s  used in case the aftercooler is to be 
removed for service. An interlock i s  provided 
between the compressor and the aftercooler 
to prevent the compressor from starting with- 
out running the aftercooler; it will also keep 
the aftercooler running after the air com- 
pressor has been stopped. 

An unloading feature on 1/2 thru 1-1/2 hp 
compressors assures loadless starting. Oil 
entrainment is minimized with the use of 
side sealer piston rings, low compressor 
speeds which keep head temperature a t  a re- 
duced level and the high flash point of the 
special lubricating oil. An oil dip stick, con- 
veniently located on all models, makes it 
easy to check for proper oil level. If oil i s  
to be added or changed, drains and filler 
ports are also conveniently located. 

Snap acting DPST pressure switches, fac- 
tory calibrated to close at 70 psi and open 
at 90 psi, are provided on all models; models 
1/2 thru 1-1/2 hp are furnished with an un- 
loader feature. A pop safety valve on each 
model is  factory set  a t  110 psi. 

The mounting base on all models has a V- 
belt tension adjustment to aid in maintaining 
proper compressor and motor alignment while 
adjusting the tension. 

Clean air is  assured by minimizing oil en- 
trainment and by using a 10 micron intake 
filter with a replaceable cartridge. Long life 
of the check valve i s  assured by using a 
coiled discharge line from the compressor to 
reduce the operating temperature. 

CFM NUMBER OF NET HP CiOi. eso p i  CONTROL UNITS * WEIGHT (LBS.) 

A-2025 % 625 0.82 47 390 
A-2050 $4 470 1.50 86 425 
A-2075 % 620 2.68 154 425 
A-2100 1 520 3.40 196 440 
A-2150 1% 720 4.70 270 445 

* Based on 50% running time. 



APPARATUS 
A-200D BULLETIN 

All components of the A-2000 are completely 
accessible by removing the front or back 
panel. Four thumb screws are used to hold 
the panels in p/ace. he components are 
placed within the enc,osure T so  that any 
necessary repairs or rep?acements can easily 
be made. An additional' air pressure reducing 
station can be field ibstal)ed, within the 
housing, for dual pressurk systbms . 

All motors are 40C O rise, NvM4, a, L or N 
design, continuous dbt , and ake available I for 115 and 230 volt 6 flz single phase or 
208/220/440 volt 60 yz 'three phase opera- 
tion. The 1/4 a iq  1/2 bp motors are factory 
wired for 115 volts, but may be' field rewirid 
for 230 volts. . The . *  3/4, 1, 'and 1-1/2 hp s;$$le 
phase mo!ors are h c t o r  w'&d for 230 volts 
and may 'be-field :dew!ied for '120 volts. All 
three phase motors' are' factory wired for 
208/220 Golts, and may be 'field rewired for 
440 volts operation: ' jn all cases, wiring 
diagrams a& convenieihly' provided on the 
tank. Follow the insi'r&tlon$ on each motor 
when changing motor voltaps.  , , ?I  Single phase 
motors haicljuilt-in overload protection and 
a DPST disconnedt &itch. Three phase 
motors have a manual starter and r e q u i ~  

overload heaters that must be furnished lo- 
cally. 

Two alarm lights are available, both with the 
press-to-test feature, to immediately indicate 
a maIfunction, if one should occur. One 
alarm will be actuated if t e automatic drain 
fails to function. The ot 6 er  alarm will be 
actuated by a high temperature thermostat 
mounted on the drain leg of the heat ex- 
changer. The alarm light will be energized 
whenever the aftercooler is not running, or 
when the temperature of the drain leg rises 
to approximately 65F. 

. Mounting 
  he A-2000 i s  designed a s  a free-standing 
unit. Two rigging hooks are provided at the 
kp' of h e  unit to facilitate movement; hand 
holes are provided in both side panels and 
should be used when moving the unit, after 
removing it from the case. Leveling legs are 
provided on all four corners to level the unit 
in each direction; when the A-2000 i s  prop- 
erly leveled, it does not require floor an- 
chors. Adequate space sl~uulll Le lefl uu all 
sides of the unit for service and maintenance 
and to assure free air circulation over the 
components. Space must be allowed for pip- 
ing the unit to the instrument piping. 

* Maximum Possible Motor Amperage recognized by National Electrical Code. '.. 3 ;  

ELeCTl$!g4L RATINGS 
Heximum $ at: #EC Full Load Jlr Locked Rvtw Cutrent for 

' ~.d.~otwb(Aniperes)*  

A1 R 
COMP. 

H P  
RATING 

% 
% 
% 
1 

1 1% 

THREE PHASE SlNGLE PHASE 
440V 208V 115V 

FUT.1, 
LOAD 

.55 
1 
1.4 . 
1.8 
2.5 

220V 230v 

FULL 
LOAD 

1.2 
2.1 
3 
3.7 
5.3 

FULL 
LOAD 

5.8 
9.8 
13.8 
16 
20 

lJICKF,D 
ROTOR 

3.0 
6 
8.4 
10.8 
15 

FULL 
LOAD 

1.1 
2 
2.8 
3.5 
5 

F U L L  
LOAD 

2.9 
4.9 
6.9 
R-0 

11 

LOCKED 
ROTOR 

7.5 
12.7 
17.8 
22 
31 

LOCKED 
ROTOR 

29 
58.8 
82.8 
96 
120 

LOCKED 
ROTOR 

6.0 
12 
16.8 
21 
30 

LOCKEU 
ROTOR 

15 
29.4 
41.4 
4A 
60 
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SWITCH a WYPRSSSOR 

Wiring Diagram for Single-Phase 
Connections Less Safety Devices 

Wiring Diagram lor Three-Phase 
Connections Less Safety Devices 

Dimensions 
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Product Data - Catalog Section C 
Issue Date S7J4 Series 2220 

Johnson Controls, Inc. 
507 E. Michigan Stmt  
P.O. Box 423 

C-2220 
M~lwaukee. WI 53201 High-LOW Pn#un Sde~to? 

The C-2220 High-Low Pressure Selector, Fig. 1, 
i s  a pneumatic, device that selects and transmits 
the highest and lowest control pressure signals 
from a group of thermostats or controllers. The 
selector i s  available in either master or slave 
modules for use with high volume (relay) and low 
volume [non-relay) thermostats or controllers. 
One master and as many as 19 slaves can be 
combined in a single selector for up to 20 zones Fig. I : C-2220 
of high-low pressure selection. A combination of Selector on 
high and low volume modules can also be used C-2220-5 
in the same selector for applications involving Mounting Base 

both high and low volume thermostats. In al l  
cases however, the appropriate C-2220 module 
must be chosen for proper operation with the 
corresponding type of thermostat or controller. 
Low volume C-2220 modules are furnished with 

1 
integral restrictors that provide restricted supply 
air pressure to their associated thermostats. 

Operation 
Figure 2 shows an internal view of a h o n e  form the selector, thekigh signal repeaters are 
selectnr far a law volume application. Each connecled ill series and the low signal repeaters 
C-2220 module contains a high and a low signal are connecte8 In parallel. Tl~eut: i~~leiconnections 

.repeater. When modules are coupled together to form the high and low signal selectors. 

CONSUMPTION 

MATERIAL POLYSULFONE PLASTIC 

AIR CONNECTIONS BARBED FITTINGS FOR 114 IN. O.D. WLYTUBING 

AMBIENT TEMP. LIMITS 0 TO 125F (-18 TO 52C) 

ACCESSORY C-2220-5 MOUNTING BASE KIT FOR I MASTER AND 
(ORDER SEPARATELY) UP TO S SLAVES 

PRINTED IN U.S.A. 100 



Through the use of the C-2220 high-low pressure 
selector, h,eating and cooling are delivered to 
the zones with the greatest demand. Heating cool 
air or cooling heated air, which may occur in  
double-duct and multizone systems, i s  minimized. 

Mounting 

C-2220 modules are assembled by pressing the 
three parallel barbed fittings of the f i rst slave 
module into the parallel receptacles of the 
master module. Slave modules likewise have 
receptacles to accept the barbed fittings of 
succeeding slave modules. Up to 19 slaves can 
be interconnected in  this manner, providing a 
maximum capacity selector of 20 zones. 

Master C-2220 modules are furnished with an 
externally connected air filter, two vinyl plugs 
and two small round head screws. The filter is 
connected into the supply air line and the vinyl 

plugs are used with the small screws to block 
off the "supply" and "low signal" receptacles 
of the last slave module. These plugs can be 
easily removed and replaced i f  the number of 
modules i s  expanded at a later time. 

Two 5/32" holes are provided in  each C-2220 
module for base mounting with #6 sheet metal 
screws. To anchor a selector to a rigid f lat 
surface, i t  i s  generally necessary to secure 
only the master, every second slave and the 
final slave module. Refer to Fig. 3 for dimen- 
sions and tubing connection identifications. 

Accessory 
A mounting base k i t  i s  available which contains 
a channel to support one master and up to five 
slaves. This k i t  can be used to provide a rigid 
flat surface for an installation where such a sur- 
face is  not readily accessible or where pre- 
fabricated mounting is  desirable. 

Fig. 2 

Fig. 4: Typical High Volume Conbollu 
Application f a  Multizonc System 

+&+ h&+ 
Fig. 3 

Fig. 5: Typical Lwt Volune Controller 
Application f a  Multizonc System 

101 
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Issue mieo S m  

Johnson Contrds. Inc. 
507 E M~ch~gan Street 
P 0 Box 423 
Milwaukee. WI 53201 

C=S226 
Pneumatic Uglul Tmnm- 

- 
The Johnson C-5226 Signal Transmitter (Fig. 1) 
is a multipurpose pressure operated repeater/ 
selector. In app!ication, the C-5226 i s  used to 
repeat pneumatic transmission signals (Fig. 3) 
or to select the higher (Fig. 4) or lower (Fig. 5) C _ ,  

of two pneumatic signal levels directly from the ,+,L~& 
output of a controllcr. 

The C-5226 Signal Transmitter operates at a 1:l 
ratio to compensate for pressure drops and time I-- 
lags inherent in long pneumatic transmission Fig. : C-5224 Signal T~ansmitbrr 
lines. Due to the minimum hysterisis character- 
istic, i t  w i l l  accurately reproduce the output of 
a pneumatic transmitter. It w i l l  provide additional 
capacity for a pneumatic transmitter with input 
to several T-9000 controllers. - 
As shown in Figs. 4 and 5 respectively, several , 
C-5226 Signal Transmitters can be connected in 
series to transmit the highest of several pilot 
pressures or in parallel to transmit the lowest 
of several pi lot pressures. 

ARBED FITTINGS FOR 1/4" 0.0. e FLEXIBLE TUBING 

~-t-11/32"-~ 

r i g .  2: C-5226 Dimensions 

*C-5226 compensatms for time lag and proasurn drop 
frem long transmission l in.. . 

**C-5226 providas additional cap.city for p m m t i c  
tronsmittar, 

Fig. 3: C-5226 Used u 'llepmetar 

Specifications 

PRODUCT C-9226 SIGNAL TRANSMITTER 

ACTION PROPORTIONAL - DIRECT 

RATIO 1:1 

MOUNTING IN-LINE . 
MAXIMUM PRESSURE 15 psig 

PiMBlENT TEMPERATURE 40 TO 120F (5 TO SOC) 

BODY POLYSULFONE PLASTIC 

, - DlAPHRAGM SILICONE, RUBBER 
CONNECTIONS BARBED FITTINGS FOR 1/4" FLEXIBLE TUBING 

ACCESSOR1 ES EXTERNAL RESTRICTOR .007" (T-52 10-100) OR 
.005" (T-4004-9) 

Performance speclficstlons are nominal and am subjut  to 
accepted manufacturing tolerances and application wrirbfes. . i~ 

PRINTED IN U.8.A. 
".j. ., $;( Pr. 
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Installation 
The C-5226 Signal Transmitter i s  an in-line nections are made to 1/4" barbed fittings. Refer 
device; i t  is mounted directly in and supported to Fig. 2 for dimensions and tubing connection 
by the flexible tubing connections. A l l  con- identifications. 

m CONTROLLED 
DEVICE 

L-----------QD--l 
.OO5 RESTRICTOR 

Fig. 4: High Pressure Selector with 
C-5226 Transmitters Connected in Series 

ZONE I 
T-4002  

ZONE 2 1 fl 4 .OOT RESTRICTOR 

EXHAUST 

ZONE 3 
1-4002  

C-5226 

C-5226 

EXHAUST 1 ,  TO CONTROLLED 

DEVICE 

Fig. 5: Low Pressure Selector with 
C-5226 Transmitters Connected in Parallel 

PlPlNB FOR ADDITIONAL U m f S  IF R E Q ' ~  --------- 
I T-4004 

ROOM THERMOSTAT 
(ORANYNOWRELAY 

I W)N'IROUUP) 
TRANSMITTER 

RELAY OR 
NON-RELAY 

TO CONTROUEO 

I CONTROLLER 
D E W E  

*Restrictor size depends on controller used. 

Fig. 6: C-5226 Used as a Low Pressure Selector 
when one of the Controllers is Non-relay 

I 

I CONTROLLER 

I SK)NAL owm 
TOcONmOLLm 

CONTROLLER 
DEVICE 

*Restrictor rim deponds on controller used. 

Fig. 7: C-5226 Used as a High Pressure Selector 
when one of the Controllers is Non-relay 



Product Data - Catalog Section C 
Issue Date 4754 Series .7351 

Johrison Controls, Inc. 
507 E Mtchtgan Street 
P 0 Box 423 

C-7351 
M~lwaukee wI 53201 Time Centrols 

The Johnson C-7351 Time Controls are designed 
for applications where automatic swi tch ing op- 
erations of e lectr ical  equipment i s  required on a 
da i ly  or weekly basis. These time controls have 
C.S.A. approval and are Underwriters' Labora- 
tories, Inc. l isted. 

Circui ts are switched by trippers mounted a t  the 
desired time on the edge of the large rotating 
time dial .  T o  set  the correct time, simply rotate 
the d ia l  c lockwise unt i l  the correct time i s  in- 
dicated a t  the pointer. Trippers are color coded 

- 
7 Day Model in Surface Mounted Case 

24 Hr. S.P.D.T. Model 

for posit ive identif ication; s i lver "On" and black 
"Offrr.The d ~ a l  IS marked wl th  "Morning", "After- 
noon", "Evening", and "Night" segments. A 
manual t r ip  mechanism al lows the c i rcu i t  to be 
transferred ahead o f  the automatic schedule wi th-  
out disturbing the rest of the schedule. 

Contacts are made of cadmium al loy for long l i fe  
and are rated for 40 amps, non-inductive per pole 
a t  120, 208-240 or 277 vol ts;  690 VA p i l o t  duty 
or 1 hp for 1 pole only. Connections are made a t  
convenient terminals. The c lock  mechanism i s  
p n w ~ r ~ r l  hy a 1711 vnlt 611 H7 aynthronnlra rnntnr. 
Ambient temperature l im i ts  are -40F (-40C) to 
248F (120C). 

Qne 7-day and two 24-hour models are available. 
The 7-day model i s  available wi th an electr ical ly  

*Contacts rated 40 amps at 120V. non-inductive. 

. 

PRINTED IN U . S . A  

-- -- - -- 

CASE 

MOVFMENT 
ONLY 

SURFACE 

MOVEMENT 
ONLY - 

SURFACE 

MOVEMENT 
ONLY 

SURFACE 

SURFACE 

CODE NO. 
C-7351 

-I 

-2 

-3 

4 

-5 

-6 

-9 

FEATURES 

- 

SPRING 
RESERVE 

SKI P-A-DAY 
DEVICE 

- 

MINIMUM 
INTERVAL 

3 HR. 

90 MIN. 

90 MIN. 

CLOCK 
MOTOR 

120V 
60 Hz 

l20V 
60Hz 

l20V.60 Hz 

MODEL 

' DAY 

24 HR. 

24 HR. 

'ONTACT' * 

4 POLE 
(2 N.O. - 2 N.C.) 

4 POLE 
(2 N.O. - 2 N.C.) 

S. P.D.T. 

TRIPPERS 
FURNISHED 

7 ON 
7 OFF 

I ON 
I OFF 

I ON 
I OFF 



wound 10-hour spring reserve feature that w i l l  
maintain switching schedules in case of a power 
failure. The spring is automatically rewound when 
power is restored, at the rate of 2 hours for each 
one hour of power failure. 

The 24-hour, 4-pole model i s  furnished with a 
skip-a-day feature that allows up to 6 days to be 
skipped from the daily switching schedule. Days 
are skipped by inserting pins in the skip-a-day 
device for the desired day(s). 

Three bridges are sup i i ed  with the 7day and 
24-hour, 4-pole models, and are used to provide 

the various switching arrangements shown. 

Mounting 
A l l  time controls are available in surface mount- 
ed, grey crinkle finish, compact cases with 
latches, or movement only for mounting in M-8000 
control cabinets. Flush mounted cases are avail- 
able for 7-day and 24-hour, 4-pole models. A 
mounting bracket is available for mounting the 
movement only. A l l  movements snap into the 
cases and mounting brackets, no tools are re- 
quired. Cases have 1/2 in. and 3/14 in. conduit 
knockouts. 

Typical Wiring Diagrams 

4 Pole Model: D.P.S.T. 3 Wire 
with 120 Volt Motor 

r----------'---"------------------------ 
camcnsmmm wmmr ~ c n n  w o n  rormm /? 1 

4 Pole Model: Double Break Two L6ads - 
One Load "OFF" When Other Load "ON." 

Common Motor Voltage 

4 Pole Model: D.P.D.T. One Side of Line 
Common to Switches and Motor 

u r r  m 4  a 

4 Pole Model: Four Loads Controlled - 
Two Switched "ON" as Two Switched "OFF ." 

Al l  Loads Have Separate Voltages 

S.P.D.T. Model: Controlling Two Loads. 
Common Motor Voltage 



Dimensions 

Indoor-Outdoor Case for 4 Pole Models 
With Spring Reserve 

Case far 4 fa la  M.l.10 q#(rwt 
Spring Resrrr* 

Case for S.P.D.T. Model 

Flush Mounted Case for all 4 Pole Models 



Product Data - Catalog Section C 
Issue Date 5753 Series 7510 

Johnson Controls, Inc. C-7510 Optimal Start Controller 
507 E Mlch~gan Street 
P 0 Box 423 

for Pneumatic Night Setback 
M~lwaukee WI 53201 Temperature Control System 

The C-7510 Optimal Start Controller i s  a pneu- 
matic-electric device designed to be used with 
a pneumatic night setback and morning warm-up 
system of controlling building temperatures. I t  
automatically delays the morning start-up of 
heating and ventilating systems until they are 
actually needed for proper conditioning of a 
space prior to occupancy. Significant energy 
savings can result from optimal heating start-up. 
Energy savings include both heating fuel and 
electrical energy used to operate the ventilating 
equipment. 

The C-7510 i s  designed for use with a 7-day 
programmable clock* (C-7351) and 100F " span, 
-20 to 80F range pneumatic temperature trans- 
mi tter (T-5210). 

* I f  an existing system 7-day clock is used: 
I. Clock must have full 7-day programming ca- 

pability. 
2. Clock must have.available at  least one pair 

of dry contacts. 
3. Clock must already be in use for the HVAC 

day-night control and be compatible with the 
C-7510 program time schedule. 

4. I f  a l l  conditions (I, 2 and 3 above) do not 
exist, a separate 7-day clock must be provided. 

Operation 
The C-7510 has a toggle switch provision for 
selection of either manual or automatic mode. 
When set on automatic, the C-7510 controls the 
morning start-up of heating and ventilating sys- 
tems through the operation of i t s  heating start 
switch and damper switch respectively. Two, 

Fig. I: C-7510 Optimal Start Controller 

independently adjustable, cams that rotate on 
the same 24 hr clock shaft, provide a daily se- 
quence for activation of the two 120 volt switch- 
es. The external 7-day clock sequences the 
night cycle operation of the system and a single 
dry pair of contacts in the clock programs the 
C-7510 for morning warm-up control and day 
cycle operation. 
The damper switch has a direct mechanical 
linkage to the damper cam so that i ts contacts 
wi l l  transfer at the same time each day to open 
the outside air dampers to admit fresh air into 
the building in accordance with the system 
schedule. The heating start switch i s  mechani- 
cally linked to the "U" factor cam which affects 

Specifications 

PRODUCT C-7510 OPTIMAL START CONTROLLER 

OPERATING VOLTAGE C-7510-1 I20 VOLTS i: 10%. 60 Hz 
(SYNCHRONOUS CLOCK) C-7510-2 I20 VOLTS t 1056, 50 Hz 

"U" FACTOR SET POINT RANGE 0.10 TO 0.30 BTU/HR FTa F0 
(0.60 TO 2.0 W/m2 CO)  

MAXIMUM OUTPUT LOAD (RESISTIVE) 5 AMPERES, 120 VOLTS A.C. 

AMBIENT TEMPERATURE LIMITS 0 TO I 30F '(- 18 TO 54C) 

ACCESSORIES EXTERNAL PROGRAMMABLE 7-DAY CLOCK 

(ORDER SEPARATELY) OUTSIDE AIR TEMPERATURE TRANSMITTER 
WITH 100FO SPAN 



the system start-up time. Th is  start-up time i s  
controlled by the optimal start mechanism which 
i s  under the influence o f  two independent factors, 
the outside air temperature and the building "U" 
factor (heat transfer coefficient). Th is  mecha- 
nism essential ly compares a variable outside 
temperature factor to a f ixed building "U" factor 
and causes a delay in the morrting start-up of 
the heating equipment. The curve of Fig. 2 
i l lustrates a typical delay schedule provided by 
the optimal start-time mechanism. As shown in 
the curve, as the temperature approaches 60F, 
a shorter lead time i s  required for morning start- 
up of the heating equipment. The maximum lead 
time for any morning warm-up schedule w i l l  not 
exceed 4 hours. Th is  lead time i s  set on the 
external 7-day program clock by placing the 
"ON" tripper 4 hours ahead of the occupancy 
time. 

C-7510 
TYPICAL START UP CURVE 

FORmUm FACTOR ?F 

(0.95 W f F Z  CO) 

"U** Factor 
The building "U" factor i s  determined by the 
exterior wall construction and i s  defined as the 
amount of heat energy (Btu/ft hr F") transferred 
thru the wall. In most recently constructed 
buildings, the wal l  "U" factor i s  part of the 
building specification and may be used in de- 
termining the C-7510 "U" factor set point. I f  
the "U" factor i s  not available, Chart I may 
be used as a starting point i n  making the "U" 
factor determination. The "U" factors l isted 
in  the chart for a l l  masonry walls can be used 
directly as the C-7510 set point. "U" factors 
for metal curtain wal ls must be adjusted before 
the actual set point setting i s  selected. Metal 
walls have l i t t le  heat capacity and therefore 
require less warm-up time. On metal walls, the 

. warm-up leael time can safely be reduced to as 
low as 2 hours before occupancy, while s t i l l  
maintaining proper warm-up conditioning, since 
a wall with a low heat capacity w i l l  warm-up to 
a steady-state heat transfer condition sooner 
than a wall with a high heat capacity. For a l l  
metal walls, the "U" factor values l isted in 
1l1e c l ~ a ~ l  s l ~ u u l ~ l  be decreased by 0.03 when tnc! 
set point value i s  selected. 

*These values taken from Chapter 22 of I972 ASHME Fundamentals Handbook pp. 426-429. They are to 
be considered as starting point figures only. Several readjustments may be necessary to exactly match 
the C-7510 to the building. "U" factor is also discussed in Chapter 20 of this handbook. 

: 11 Example 1 

A particular buildlng has an exterlor wall made 
of 4 in. face brick, 4 in. l ight weight concrete 

OCCUPPNCY 
TIME 

-18 -12 -7 -1 4 10 16 27 
block and 1 in. of insulation. From the chart, 

0 A TEMPERATURE C 
(C 

th is building would have a "U" factor of 0.15. 

Fig. 2 Because these walls are masonry, the value 
CHART I 

th.w. = heavy weight and 1.w. = light weight 

Extcmral 
Wall 

Masonry 

Metal 

"U" FACTOR* 

Btu 
hr fta F D  

0.1 I 

0.13 

0.15 

0.18 

0.20 

0.25 

0.09 

0.13 

0.23 

Typical Building Materials W 
m2 C D  

0.62 

6.74 

0.87 

1.02 

1.14 

1.42 

0.51 

0.74 

1.30 

4 in. common block - - - -  
6 in. I.w. tconc. block 

4 in. 1.w. tconc. block 

314 in. gypsum board 

4 in. 1.w. tconc. block 

4 in. face brick 

4 ill. race brick 

4 in. face brick 

8 in. h.w. tconc. block 

4 in. h.w. tconc. block 

4 in. face hrirk 

Metal curtain walls with 3 in. insulation 

Metal curtain walls with 2 in. insulation 

Metal curtain walls with I in. insulation 

2 in. insulation 

3/4 In. lnsuiatlon 

I in. insulation 

1 in. insulation 

I in. insulation 

3/4 in. air spa- 



l is ted in the chart can be used directly in  making or 1/4 in. O.D. polytubing. A l l  wiring connec- 
the C-7510 set point setting. Since the C-7510 tions are made to an 8-position screw-type ter- 
i s  provided with the "U" factor factory posi- minal strip. Caution: When routing the wiring 
tioned at 0.15, no additional change in  set point thru the top of the unit, be sure to keep away 
would be required. The curve of Fig. 2 de- from the moving parts o f  the timing mechanism. 
scribes the C-7510 morning warm-up schedule A l l  wiring must be i n  accordance with applicable 
for the building in this example. electrical code requirements. 

Example 2. 

A particular building has an exterior wall made 
of metal with 2 in. of insulation. From the chart 
this building would have a "U" factor of 0.13. 
To  make the C-7510 set point adjustment, the 
0.13 value must be decreased by 0.03 to 0.10 
since the walls are metal curtain with l i t t l e  heat 
capacity. In addition, the 7-day program clock 
should be set for a maximum warm-up lead time 
of 2 hours. After the "U" factor set point i s  set, 
the heating start switch pressure must be check- 
ed (and adjusted i f  required) by following the 
procedures outlinedin Installation Data C-7510-A. 
Ins ta l la t ion  (See Fig. 4) 
The C-7510 controller i s  enclosed in a 16 gauge 
steel box with wrap-around cover and can be 
wall or panel mounted with the four #8 screws 
and anchors supplied. Knockouts for 1/2 or 3/4 
in. conduit are provided in the top and bottom 
of the enclosure for wiring and tubing access. 
The outside temperature transmitter air l ine 
connection i s  made to a barbed f i t t ing for 5/32 

u FACTOR SETPOINT SELECTOR (SLIDER) \. NOTE: ALIGN RIGHT EDGE WITH DESIRED SETPOlNT 
\ 

Factory Set-Up (See Fig. 3) 
The C-7510 controller i s  furnished with the "U" 
factor set point selector factory positioned a t  
0.15 (right edge of the slider). The heating start 
switch i s  factory adjusted for a cutoff (warm-up 
lockout) pressure at  12.6 2 0.3 psig. This 12.6 
psig pressure i s  produced by the -20 to 80F, 
temperature transmitter when the outside temper- 
ature reaches 60F, the temperature point at which 
no warm-up i s  required. The damper cam i s  
factory set to energize the outside a i r  damper 
solenoid air valve for fu l l  day cycle a t  the oc- 
cupancy time. The 24 hr dial  on the C-7510 i s  
factory positioned with an occupancy index at  
8:00 AM. 
I f  the (2-7510 i s  used on an application which 
has the same "U" factor and occupancy condi- 
tions as described above, the only set-up re- 
quirements would be to make the electrical and 

OCCUPANCY 
ImEX ARROW 

L W P E R  CAM 
- W E R  SWITCH 

8- RXlTlON SCREW TERMlNAL  STRIP'^ 
(&MOVE PROTECTOR F6R WIRING ACCESS) 

Fig. 3 Fig. 4 



pressure connect~ons, to set the external 7-day 
program clock "ON" tripper to 4:00 AM (the 
maximum warm-up lead time) and to set the real 
time on the C-7510 24 hr clock. To set the real 
time, simply rotate the "U" factor cam clock- 
wise to the corresponding time of day, i.e. i f  the 
C-7510 i s  set into operation a t  9:00 i n  the 
morning, the arrow on the cam should be aligned 
with the 9 before N (noon) on the 24 hr time dial. 

C-75 10 Settings 
(Read just as Required) 

Field Calibrations and Adjustments 
Numerous adjustments can be made on the C-7510 
unit to match the various f ie ld conditions as 
applicable. Adjustment procedures are detailed 
in the Installation Data bulletin C-7510;A. In- 
formation on the use of a different lOOF span 
outside air  temperature transmitter with the 
C-7510 i s  also detailed in  the installation data 
bulletin. Additional information on building "U" 
factor determination can be found in  the 1972 
ASHRAE Fundamentals Handbook. 

I Adjustment 1 Factory Set I 
1 "U" Factor Setting 1 0.15 I 
I Occupancy Index I 8:W AM 1 

Fig. 5: Typical C-7510 Application 



Catalog Sect~on D 
Series 251 

Product Data - 

Johnson Controls, Inc. 
507 E. Michigan Stmet 
P.O. Box 4 3  
Milwaukee. WI 53201 

0125 1 , 

Pneumatic Piston Damper Actuator 
No8 2 & No, 3 

0-251 Pneumatic Piston Damper 
Actuators are used to accurately 
position dampers in response to 
the output signals of pneumatic 
controllers. Two models are 
available in this series that vary in 
stroke and positioning power. 
Both models are completety 
enclosed in sturdy housings to 
protect them against dirt and 
damage. Adjustable external stops 
are provided to limit the stroke of 
the actuator in either direction. 
Note: These stops must be 
properly adjusted to prevent over- 
extension of the shaft so as not to 

exceed the physical rotation limits 
of the damper. The 0-251 No. 3 
actuator is available with or 
without a factory mounted 0-9502 
Positioner. 

Operation 
Air pressure from the pneumatic 
controller is applied to the 
synthetic elastomer diaphragm 
which moves the piston against 
the opposing spring force. The 
stroke of the actuator is 
proportional to the air pressure 
from the controller, within the 
spring range. When the air 

Table 1: P251 Actuator Force Valuas 
20 (140 kPd ~ U D D ~ Y  

Typkal O-251 Actuator 
, 

pressure is decreased, the spring 
returns the actuator shaft to a 
position where the spring force 
and air pressure on the diaphragm 
are balanced. 

Mwntlng I 

D-251 actuators can be mounted 
in any position to operate 
normally open or normally closed 
dampers. Various mounting 
arrangements, brackets and 
linkages are available. Type "F" 
mounting is used for attaching the 
actuator to the damper frame. 
Type "W" is for attaching the 
actuator to a wall or duct; type "Vd . 
Short" is used where the mounting 
area ie limited. 

Produot D-251 Pneumatic Piston Dammr Actuntors 
- - -  - - 

Stroke8 2-1/8 in. (54 mm) 2 4 4  in. (70 mm) 
Effalvr Dkphmgm A n r r  2.8 Sq. in. (18 cm2) 8.24 Sq. in. (40 cmg) 

5 to 10 PSIG 35 to 70 kPa 3 to 7 PStG 21 to 49 kPa 
Sprlng Rangrr (Nominal) 8 to 13 PSlG 155 to 90 kPaj 5 to 10 PSlG 35 to 70 kPa 

8 to 13 PSIG I 55 to 90 kPa 
Conlrol Alr Pmrum 25 PSIG (175 kPa) Maximum 
Porltloner (0-@SO2 
Fago y Inrtrllod) Avallable Only on 0-251 No. 3 

Body Die Cast Alumlnum 
Mllhrlalr Dlaphmgm Synthetic Elastomer 
Alr Connoctlon Barbed Fitting for 5/32 or 1/4 in. 0. D. Polytubing 
Ambhnt Tamp. Llmlb -20 to 150F 1-29 to 88CI 

Mounting Brackets and Llnkages 



~lmonslons& for D-25l No, 2 6 3 Actuators 

vrlthTYp0"W"Bnckets 

I-w-4 c$1 p. J-- zE% 

~ ~ t o r ~ s 1 t l o . a  nun 
A c t l m t o r n r W l T y p r " W ~ 6 m c $ a t  

LI 
B-a1 No. a Aamtd Typ@ 7" riudkg 
Doha Nocmdly Open (&m) l ll.rmrlll( 
c l o a d ( k k w ) ~ B n c # r a l e ~  
fumkh.d wHh rctud#r (ordrr P1)BDlll 
WPmW). 



Product Data - Catalog Section P 
Issue Date O7P3 Series 7221 

Johnson Controls. Inc. p-722 1 
507 E Mtch~gan Street 
f~ 0 Box 423 

Pressure Electric Switch 
M~lwaukee WI 53201 

The Johnson P-7221 Pressure Electric Switch 
is designed for applications where a pneumatic 
controller is used to actuate an electric device. ' 

The instrument is Underwriters' Laboratories, 
Inc. listed and has a SPDT switch that is snap 
acting, assuring quick make and break contact. 

Operation 
The P-7221 switch contact unit has color 
coded terminals; the common terminal is red; 
the red to yellow terminals close on a rise 
in pressure; and the red to blue terminals 
open on a rise in pressure. A visible calibra- 
tion scale indicates the pessure at which the 
switch will operate on a rise in pressure. 

The range setting can be adjusted without 
removing the cover. The range adjusting screw, 
located at the bottom of the switch, can be 
turned with either a screwdriver or a MW 
wrench. When the range is adjusted the 
differential will change. 

The differential is adjustable between 2 and 
6 psi by an adjusting screw located inside the 
case. Adjustment is made with an Allen wrench 
and should be made by trained personnel only. 
At the high end of the operating range the 
differential will be alq,roximately 25% greater 
than mid-range and approximately 25% less at 
the low end of the operating range. 

NOTE: The differential should be checked if 
the switch is adjusted to the extreme end of 
the operating range. 

DIFFERENTIAL 
ADJUSTING - 
SCREW 

BLUE 

YELLOW 

RED 

Fig. 2: Interior View of P-7221 Pressure Electric 
Switch. Note Differential Adjusting Screw 

Fig. 1: P-722 1 Pressure Electric Switch. Note Range 
Screw 

Maximum Differential: To obtain maximum 
differential, turn the differential screw counter- 
clockwise until the operating lever will remain 
in the raised position when no pressure is ap- 
plied to the unit. NOTE: Trip lever must be 
raised manually. Turn the adjusting screw 
1% turns more. 
Minimum Differential: To obtain minimum 
differential, turn the adjusting screw clockwise 
until it becomes snug, then turn it coun- 
terclockwise one turn. This will give a mini- 
mum differential of approximately 2 psi. 
The  P-7221 shot~ld never be operated with 
the differential adjusting screw- turned in 
so far that  it will clamp down the operating 
lever. This \\ill damage the unit. 

Range ( 3 to 20 psi 
Differential I Adjustable l~twrrn 2 and 6 psi 

Specif ;cations 
Model 

Action 

P-7221 Pressure Electric Switch 

Single Pole Double Throw 

Presbure Connector 

Conduit Connection 

1 Ambient Temp. Limits 1 32 to 140F (0  to 60C). I 

1/8* F.P.T. 
One 1/2* conduit opening 

I Mounting Bracket furnished. Attaches to 
surface in any position 

Electrical Ratings 
Motor Rating 

A.C. Full Load Amps. 

A.C. Locked Rotor Amps. 

Non Inductive Amps. 

120 V. 

16.0 

Pilot Duty-125 V.A. at 24--277 V.A.C. 

96.0 

16.0 

208 V. 

9.2 
55.2 
9.2 

48.0 I - 
8.0 1 7.2 

240 V. 
8.0 

277V. 
- 



Mounting- Wiring 
The P-7221 can be mounted in any position National Electrical Codes and local regulations. 
using the mounting bracket furnished with Be sure the instrument is not installed on 
the instrument. No internal wiring is reqbired. equipment to handle loads in excess of the 
All external wiring must conform to the electrical ratings. 

DIMENSION DRAWINGS 

KNOCKOUT FORJ 
1/2" CONDUIT 

.203wDlA. /d + Lmm 
4 MTG. HOLES 
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JOHNSON SERVICE C O M M  
507 EAST MICHIGAN STREET MILWAUKEE, WISCONSIN 53201 

JOHNSON P-8575 
DIFFERENTIAL PRESSURE CONTROLLER 

The Johnson P-8575 Differential Pressure Con- 
trol ler i s  adaptable to a wide range of pressure 
differential control applications. Pneumatic feed- 
back, an integral part of the controller stabilizes 
the control point of the instrument by ut i l iz ing a 
portion of the output pressure. This prevents 
hunting at high sensit ivit ies and provides higher 
accuracy at low sensit ivit ies. Models are avail- 
able as either direct or reverse acting. A simple 
f ie ld change of pivot location can change the 
action of the instrument. 

Operation 
The differential element i s  composed of two With the pivots at , , B l l  and uCl,l the instrument with As the i s  reverse acting and output pressure decreases pressures are One each beilowsl as the pressure differential increases. The the actuating movement i s  transmitted to the is supplied as a direct or reverse acting control port lid through a system of levers' Out- instrument. However the pivots may be changed put pressure changes i n  proportion to the control in the field if the action is desired, port movement. With pivots at "A" and "Dl', the 
instrument i s  direct.acting and output pressure Ful l  movement of the bellows i s  obtained with a 
increases as the pressure differential increases. 90 psi  differential. The differential should not 

Specifications 

MODEL 

ACTION 

OPERATING DIFFERENTIALS 

DIAL RANGE 

DIAL MARKINGS 

DIFFERENTIAL SET POINT I ADIUSTMENT 

P-8575 DIFFERENTIAL PRESSURE CONTROLLER 

PROPORTIONAL - DIRECT OR REVERSE ACTING * 
0 TO 90 psi, 0 TO 5.25 kp/cm2 

0 TO 25 psi - 
0 TO 25 psi IN I psi INCREMENTS 

DIAL GRADUATIONS 

SENSITIVITY 

I DlAL CONCEALED BENEATH COVER 

. 
4 TURNS EQUALS 100 psi DIFFERENTIAL 

ADJUSTABLE FROM 1/2 TO 20 psi/psi 

I MATERIAL 

. 
BODY I DIE CAST ALUMINUM 

COVER I DIECASTZINC 1 

I AIR CONNECTIONS I l/8It F.P.T. I 

FINISH 

I MAXIMUM SUPPLY PRESSURE I 25 psig I 
I ACCESSORIES ** I GAGES, FITTINGS AND SEMI-FLUSH MOUNTING KIT I 

BODY 

COVER 

*The pivots may be changed in  the field if the opposite action is desired. 

IRlDlTE 

SPRAYED SILVER 

MOUNTING 

AMBIENT TEMPERATURE LIMITS 

** Th. D.A., 0 to 90 psi modal i s  available with or without gages and fittings as 
standard equipment. On a l l  other models, gages and fittings are accessory items. 

SURFACE OR SEMI-FLUSH 

-35 TO 150F (-37 TO 6%) 

PRINTED IN U.S.A. 



PRODUCT 

P-8575" + - J c 3 M s c W - w  
507 EAST MICHIGAN STREET MILWAUKEE, WISCONSIN 53201 

exceed 90 psi  and the instrument should not be 
used for pressure applications in excess of 
250 psig. 

A portion of the output pressure i s  fed back to 
the pneumatic feedback bellows within the in- 
strument to stabil ize the control point and 
produce accurate control. This action also re- 
duces "hunting". 

The mechanical sensit ivity of the instrument i s  
set as high as possible. The sensit.ivity dial  on 
the feedback bellows i s  so adjusted that feed- 
back i s  just sufficient to produce stable control 
over the entire range' of the instrument. 

Dimensions 

Mounting 

The P-8575 should be mounted on a wall, column 
or panel a t  an accessible level. The higher of 
the two pressure inputs should be piped to the 
lef t  side of the instrument and the lower pres- 
sure input should be piped to the right side. 
Either the high or low input may be applied as 
the reference input, providing that the reference 
i s  respectively higher or lower than the low or 
h ~ g h  controlled med~um. 

Pivot Location 

r3bs 

@--n-1 I 
HIW PRhWRE UNE, - 

Typical Application 



JOHNSON SERVICE COMF#NY 
507 EAST MICHIGAN STREET MILWAUKEE. WISCONSIN 53201 

JOHNSON R-130 
AIR PRESSURE REDUCING VALVE 

Specifications 

The Johnson R-130 Air  Pressure Reducing Valve 
i s  designed for use on a compressed air system 
to reduce the primary air to a desired pressure. 
A relieving feature w i l l  reduce the output pres- 
sure when the pressure setting is lowered. Ex- 
cessive pressure build-up in the regulated pres- 
sure system i s  also prevented. 

A l l  sizes have two connections in the valve body MOUKTINO NUT 
(ORDER SEPARATELY) 

which can be used for an output pressure gage 
or the optional mounting bracket. The output 
pressure setting i s  changed by turning the ad- 
justing screw on the top of the larger valves 
and the black top knob portion of the 1/8" valve; 1 /8" Model 

locknuts are provided on the larger valves; the 3/BU, l /ZU and 3/4" 
1/8" model ut i l izes a lockring. Models 

PRINTED IN U.S.A.  

PRODUCT 

SIZES (F.P.T.) 

CAPACITY (scfm) 

INPUT PRESSURE 

OUTPUT PRESSURE 

TEMPERATURE 
LIMITS 

R-130 

MATE R lA L 

BODY 

TOP 

3/4" 

60 

FINISH 

MOUNTING 

l /211 

35 

1 /8" 

I 

318" 

2 5 

U P TO 400 psi 

0 T O 5 0  psi f 0.5 psi 

3/8". In" AND 314" 

1 /8" 

3/811, IR" AND 2/4" . 
1 /8" 

318" AND I R" 

314" 

1 /8" 

3/8", 1 RLq AND 3/4" 

1 /8" 

-40 TO 150F 

0 TO 150F 

ZlNC CIlF CASTING 

BRASS 

ZINC DIE CASTING 

ALUMINUM DIE CASTING 

DELRIN 

MOSS GREEN ENAMEL 

NATURAL MATERIAL 

IN-LINE, WITH MOUNTING BRACKET; OR 
PANEL MOUNTING FOR 118" MODEL 



JOHNSON SERVICE C O M M  
507 EAST MICHIGAN STREET MILWAUKEE, WISCONSIN 53201 

Dimensions 

INLET OUTLET 

TWO 3/16" DIA. HOLES FOR 
 MOUNTING WlTH*8 SCREWS I 

Optional Mounting Bracket 



series T26 
L I N E  V O L T A G E  T H E R M O S T A T  

Heating, Cooling, Combination Heating and Cooling 
Standard Duty and Heavy Duty 

A  P P L l CAT I0 N  
These line voltage thermostats control heating, cooling, 
or year 'round air conditioning units in commercial, in- 
dustrial or residential installations. Typical uses are 
for unit heaters, fan coils, blast coils, refrigerated storage 
rooms, electric heat, duct furnaces, greenhouses, etc. 
Models are available with SPST or SPDT contact action 
and for standard duty (nominal 1/4 hp; 10 amps. non- 
inductive) or heavy duty (nominal 1 hp; 22 amps. non- 
inductive) applications. These thermostats are also 
suitable for low voltage applications. 

Where critical or high value products are to be main- 
tained at a specific temperature, a sin le thermostat 
should not be applied to perform as bo t f  an operating 
and a limit conuol. In these a plications a separate limit 
control with alarm contacts s 1 ould be wired to indicate 
when the limit control operates. 

For line voltage thermostats with integral selector switch- 
es refes to Series T22, Bulletin 3233. 

For low voltage thermostats refer to Series T51 and 
Y51 Bulletin 3144. 

F E A T U R E S  
- Field adaptable to vertical/horizontal mounting and 

for knob, key or concealed adjustment. 

- Knob, key or concealed set point adjuster. 

Fig. 1 -Series T26 thermostat with horizontol faceplate (left) of 
vertical faceplate (right). 

-Enclosed Pennswitch contact unit - dependable,. 
dust proof and field proven. 

- Separable mounting plate allows easy mounting and 
wiring without removing thermostat cover. 

- Switch mechanism and wiring terminals (#8 screws) 
go into switch box for safety and isolation of load 
from sensing element. 

- Matching humidistat (Series W43A) is available, see 
Bulletin 3391. 

G E N E R A L  D E S C R I P T I O N  
- Low and high limit dial stops - concealed, adjustable 

~ O u g h o u t  set point range. can be m for locked These thermostats are extremely versatile. Using different 
dial. See Fig. 2. field-installable faceplates, combinations of (1) vertical1 

horizontal mounting, (2) knob, kev or concealed adiust- 
- Locking cover with Phillips-head screws is standard. ment and (3) w i d  or without tgermometer indicition 

are possible. These thermostats have metal locking covers 
- Close differential without need for anticipator. with Phillips-head screws to discourage unauthorized 

tampering. The standard models are supplied with a - Internal dual celsius and fahrenheit scale is standard. faceplate installed for mounting with knob ad- 
justment and thermometer. A field installable faceplate 
for horizontal mountin is also included on wholesaler 
models. See Figs. 1 an 6. Standard models are SPDT 

HIGH LIMIT 
SKH 

% 
for heating, cooling or heating and cooling applications. 

INSIDE SCALE 
CELSIUS Standard models can be changed in the field as follows: 

1. To convert to key adjustment, remove the screw 
OUTSIDE SCALE 

FAWRENHER from center of knob and the knob becomes the key. 

SENSINQ 
2. To convert to other configurations, for exam le 

ELEMEM concealed adjustment, select the face late kit t%at 

Selection Table" on Page 3. 
R meets the desired requirements from t e "Faceplate 

Fig. 2 - Interior of Series 726. Note how eloment i s  wrapped around 
inside of thermostat for maximum sensitivity. Integral adiustable The cover and faceplate design makes the thermostats 

high and low limit rtops. - adaptable to any decor. The thermostats have a sturdy 
119 

I 



steel cover with "tawny silver" finish. The faceplate is 5 
C J 

dark brown and light brown with aluminum numbers 2 

and graduation marks. The internal dial on these thermo- 4 4 
I- 

2.2 d 
stats has a dual Fahrenheit-Celsius scale, see Fig. 2. Z E 
When a faceplate with Celsius thermometer and set ! 
point scale is used the thermostat is totally Celsius. 'L 

a 2 1.1 
9 

The liquid charged sensing element is formed to achieve g I 
f 

maximum sensitivity to surrounding air temperature w 
changes (see Fig. 2). Coupled with a highly efficient 8 0  

B 
8 

0 O 

diaphragm and leverage mechanism, the element operates 0 2 4 6 
AMPERAGE LOAD 

a totally enclosed Pennswitch contact unit for close 
differential and dependable switching action Fig. 4 - Operating differential for Series T26J and cooling side of 

the use of "heat or cool" anticipators. Series 1265 (lower graph line). Upper graph line illustrates differential 
for cooling side of Series T26T. 

~ l b i ~ ~ t i ~ ~  of anticipators increases versatility of these The heavy line in each of the above figures is the nominal operating 
temperature differential. Production thennostats may vary from the 

thermostats, which may be used on heating and/or as indicatd b, the 
co~linrc aver a wide range of current loads, <ither on 

DC3-1959. The air velocitv was 25 feet per minute (.I27 I 
7 - -  

m/sec.) and the rate of ;emperawe &ange was GO F. 
(3.3" C.) per hour. For air velocities greater than 25 T Y P E  N U M B E R  S E L E C T I O N  
feet per k h u t e  and/or for rates of temperature change 
less than 6' F. per hour, the operating differentials will 

HEATING 
be less than shown in Figures 3 and 4. 

Base: .050" (1.27 mm) cold rolled steel. Baked on "taw- 
ny silver" finish. 

T24A 1 SPST heating I Fig. 7 
l26B I SPST heavy duty hmtirtg I Fig. 7 I 

COOLING Cover: .025" (.64 mm) cold rolled steel. Baked on "taw- 
T2U SPST cooling ~ i g .  8 I ny silver" finish. Faceplate is dark brown m d  light 

brown with aluminum letters and markings. 
HEATING, COOLING OR HEATING AND COOLING 

Mounting: Separable mounting plate, see Figs. 5 and 6. 126s I SPDT heating and cooling ]Figs. 9 thru 13 
1261 I SPDT heavy duty heating and cooling IFigs. 9 thru 13 

S P E C I F I C A T I O N S  
YHlNTlNU PLATE 
UlCI lNO SCREW 

Mechanical Differential: Approximately 0.7' F. (.4O C.). 

Operating Differential: The operating temperature dif- 
ferential of any self-contained thermostat depends on tht 
current flowing through the thermos  t a t  (amperage 
load), the velocity of air over the thermostat, the rate 
of temperature change to which the thermostat 1s sub- 
jected and whether the thermostat is operating heating 
or cooling equipment. 

VElTKU RCEUATE 
-zmu WDLAV :Fs2: 
WITH I ( M 0 l  AND 
T11ERYWETER 

pig. 5 -Lina drawlng illuslrulict~ ~~rdlhcrd of mounting a vortisal 
thermostat to a horirontol outlet box and installing 

a horizontal faceplate. 

Graphs (Figs. 3 and 4) show the operating temperature 
differentials of these thermostats under various load 
conditions. 'l'hese curves are based on tests made in a 
NEMA standard test box according to NEMA standard 

. - -. 
NOUNTINO PLATE 
LOCI1116 SCREW 

~ 2 6 d ,  T26S 
HEATING 

WR'rUL H(IPLATE 
WfU W AND 
W - n R  

WUD VEmcU 
FYLPLATL FOR 
W A L E D  ADJWTNENT 

- 0  2 4 6 A I0 12 14 16 18 20 22- 
AMPERAGE U)AD 

Fig. 3 -Operating differential for Series T26A and heating side of 
Series T26S (lower graph line). Upper graph line illustrates differential 

for T26B and heating side of T26T. 

Fig. 6 - Line drawing illustrating method of mounting a vertical 
thermostat to outlet box. Also shown is a solid vertical faceplate 

for concealed adjustment when desired. 



Sensing Element: Liquid charged for positive trouble 
free operation. 

HEATING , 

-------------------------- 

HOT TO 
NEUTRAL HEATING 

Thermometer: Bimetal type for accuracy and clarity. 
Thermometer may be quickly calibrated, if ever required, 
by turning hex-head screw inside cover. 

Wiring: All wiring is connected to large, easily accessible 
wiring terminals located on the contact unit at the back 
of thermostat. Terminal id e n t i  f i c  a t i o  n markings are 
stamped on the back of the case. 

Fig. 9 -Types T265, T26T wired for heoting application: 

COOLING 
----------- * ----------- --- 

E L E C T R I C A L  R A T I N G S  [ r$J '1 
:--_ --.__-- _---------- * 1 

HOT - TO 

Type T26A, T26S 

10.0 
Pilot Dutv - 125 VA 74 tn 277 V A C 

NEUTRAL COOLING 

Fig. 10-Types 7265, 1261 wired for cooling opplicotion. 

Type T26J HEATING AND COQLING 

1 Motor Ratings , 126V. I 208 V. I 240 V. I 
A. C. Full Load Amps I 6.0 1 3.5 1 3.0 
A. C. Locked Rotor Amps. I 36.0 1 21.0 1 18.0 

i 
Pilot Duty - 125 VA. 24 to 277 V. A.C. 

HOT 
NEUTRAL Type T26B and Heating Side of T26T EXTERNAL 

MANUAL OR 
AUTOMATIC 

CHANGEOVER 
SWITCH 

TO 

A. C. Full Load Amps 16.0 9.2 8.0 - 
A. C. Locked Rotor Amps. 96.0 55.2 48.0 
A.C. Non-lnd. Amps. 22.0 22.0 22.0 22.0 

Pilot Duty - 125 VA. 24 to 277 V. A.C. 

Coolina Side of T26T - 
Motor Ratingr 120 V. 208 V. 240 V. 

A. C. Full Load Amps 8.0 8.0 8.0 
A. C. Locked Rotor Amps. 48.0 48.0 48.0 

Pilot Duty - 125 VA. 24 to 277 V. A.C. 

Fig. 11 -Types T265, T26T wired for heating and cooling 
with mcmuol or oukmatic changeover switch. 

HEATING AND COOLING 
* - - - - - - - - - - - - - - - - - -. 

CHANGEOVER 
CONTROL 

T Y P I C A L  A P P L I C A T I O N  D I A G R A M S  

HEATING 

Fig. 12-Types T26S, T26T on fan-coil unit with cycling volve 
continuous fan. Terminal markings shown for 

Type A lKAC changeover control. HOT 
NEUTRAL HEATING 

Fig. 7 -Internal diagram of Type T26A and T26B. HEATING AND COOLING _ _-_------- ------- 

HOT 
NEUTRAL 

COOLING 

I 

I 

1 
I 

I 
'---- ---- ----' 

HOT TO 
CHANGEOVER FAN SPEED CONTROL 

CONTROL (if usad) 

NEUTRAL COOLING Fig. 13 -Types T26S, T26T on fan-coil unit with cycling fan 
and valve. Terminal morkfnga shown for 

Fig. 8 - Internal diogrom of Type 1261. 4%)  Type Al9CAC chongrover control. 



O P T I O N A L  CONSTRUCTIONS locking Cover: Standard construction has Phillip-head 
cover screws. Allen-head cover screws and wrench are 

Brand Nameplates: Available on quantity orders. Check available in a kit for field installation, specify Kit No. 1 1 with the nearest Penn district office or Customer Service. SCR15A-600. 

Concealed Adjustment: Available on factory order at Thermostclt Guardr: Plastic, wire or cast aluminum 
no extra cost. For field changeover use the concealed guards are available at extra cost. See condensed catalog 
faceplate kit and install directly over the faceplate on he or "GRD" Bulletin NO. 3860. 
cover. Locking cover screws are supplied in the faceplate 
kit. S H I P P I N G  WEIGHTS 

Faceplates; Available in -Aparate kits for on-the job 
installation. All Iates have peel-off backing stri s. 
Faceplates are ava able in all combinations shown in e 
following table. 

I p  5, 
REPAIRS AND REPLACEMEWT 
Field repairs must not be made. Replacement thermostats 

FAeEPLATE S E L E C T I O N  TABLE ma be obtained from the nearest ~ m n - ~ e v r  Co~~ntetIinc 
dolesaler. When ordering r replacanent thermostat, 
specify Product Number agd Serial Number as shown 
on cover label of the thermostat. 

ORDERING I N F O R M A T I O N  
To order, specify: 

1. Product Number, consult condensed catalog. 

2. Faceplate kit, if other than standard is required. 
Order in multiples of ten. 

3. Other optional construction features, if required 
P ~ l o t e s  must be wduod in mvltipkr of k, Consult h n n  saks- (quantity orders only). 
man OF Cwtonlw Sawto1 Qar edsius nt  palnt dials or k m d r  
plate& a. Faceplate required if other than standard vertical. 

b. SPST contaa action. Ksy A#urtmonh Remove the knob and keep for key 
adjewment when set pint change i~ desimd. c. Brand nameplate. 

D I M E N S I O N S  

% . ,  

Performance specifirotions appearing berein at'ifahh .*I *v subject to accepted ramfoctwring t o l e r r m  d .)plnr*m vrh6k-s. 

1 Lifho in U.S.A. 
PEnn CORTROLS m 
DIVISION OF JOHNSON SERYCE COM-NV -- 
22Zl CAMDEN COW, O*lc6ROOK, IU. sQs2l 



Product Data - Catalog Section T 
Issue Date OSJ3 Series 4000 

J tiNS( >N 
CONTR 8 1.S 

Johnson Cantrolr, Inc. 
507 E. Michigan S t m t  
P.0. BOX 423 T-4000 Series 
Milwaukee. WI 53M1 Pneumatic Room Thermostats 

T-4000 Series Pneumatic Room Thermostats ~ r o -  d 
vide individual space temperature control in 'a l l  
types of heating and cooling systems. They pro- 
duce a pro~ortional output signal which i s  used 
to modulat'e controlled'devi&s in response to 
load changes. 

Several T-4000 thermostat models are available 
to match the functional variations and require- T4000 Series Surface Mounted Thennostat 
ments of different control systems. Al l  models 
have bimetal temperature -sensing elements. 
They a l l  feature a shock and vibratinn resistant 
~iiecl~anism which rcgulatca thc supply input 
pressure to produce output pressure changes 
corresponding to the sensed temperature condi- 
tions. Most modcls have volume amplifiers to 
provide fast time response and over 400 scim air 
capacily will1 p~~eu i~ id t ic  feedback to insure morc 
accurate proportional response. They a l l  have 
standard 3et point dial ranges of 55 to 85F and 
recommended ambient temperature limits of -20 
to 130F (-29 to 54C). 

Model Descriptions 

The T4002 i s  a single temperature thermostat. - 
The T4003 i s  a single temperature thermostat T4000 Series Concealed Mounted Thermostat 

featuring a local and/or remote set point read- latched either automatically with the program 
justment. cycle or manually, 

The T-40001 is a single low The T4512 is a dual temperature thenostat for thermostat. Through the use of a remote re- 
strictor-tee arrangement, i t  requires only one air individual day control and programmed night or 

line connection at the thermostat. weekend setback. Functionally, i t  i s  similar to 
the T-4502, however i t  features an additional 

The T4502 i s  a dual temperature thermostat for 
individual day control and programmed night or 
weekend setback. The day-night change is  ac- 
complished with a change in supply pressure 
levels. A 15 psig supply pressure is  normally 
u J d  for day or occupied settings. A 20 psig 
supply pressure i s  then used to switch temper- 
ature measurement to the second bimetal element 
which i s  calibrated to a lower setting. An op- 
tional manual switchover pushbutton i s  also 

output air terminal which can be used as an on- 
off switchline to actuate auxiliary devices 
through the system program. The manual switch- 
over pushbutton i s  standard on this thermostat. 
Use ~f the pushbutton restores day operatiorl of 
the individual thermostat and exhausts the 
switchline pressure without affecting the total 
system program. The pushbutton can be un- 
latched either automatically with the program 
cycle or manually. 

available to restore the day temperature of the The T4752 i s  a heating-cooling thermostat. The 
individual thermostat without affecting the total heating-cooling change i s  accomplished with a 
system program. The pushbutton can be un- change in supply pressure levels. 

PRINTED IN U.5.A. 



Mounting and Air Connection Chart 

(Hanger Pipe and ceil ingplate Purchased Locally) 

THERMOSTAT. MOUNTING OR AIR CONNECTION 
ACCESSORY DESCRIPTION 

Room Instrument Mounting Bracket 

Plastic Screw Anchors 

Plaster Groundplate 

Metal Wallbox 

Cover for Groundplate or Metal Wallbox 

CODE 
NUMBER 

~41302-124 

F-1000-321 

T4002-6038 

T-4002-6029 

T-4002-5010 

T-4002-3000 

T-4002-3001 

T4002.6045 

T-4002-3004 

T-4002-1 25 

T-4002-123 

T-4000-105 

T-4000-106 

T-4000- I 04 

T-4000-1 O~ 

T-4000-IM 

T-4000-103 

T-4002-122 

T4S12-1 00 

T-4MX)-l 00 

f -4002-1 06 

T4002-5012 

T-4002-5003 

I - 4 ~ 1 - I W U  

T-4002-700 1 

T-4002-7002 

T-4002-7003 

wire Guard 

FUNCTION 

For surface mounting 
all  thermostats and 
covers 

For rough-in of our- 
face mounted thermo- 
stats in masonry 

For surface mounted 
thermos tat protection 

For surface mounted 
thermostats with 
exposed tubing 

For concealed 
mounted thermostats 
(less pushbuttons) 

For rough-in box or 
metal wallbox to in- 
strumen t air system 
tubing adaptation 
(I /2 in. knockout) 

For optional plug-in 
connection to 5/32 In. 
O.D. polyethy lane 
tubing 

Special 

Optlonal sat palnt 
dial provisions and 
parts 

For Exposed Tubing 

For Concealed Tubing 

Optional Wire Guard Mounting piate 

Cast Aluminum Guard and Mounting Bracket 

Plastic Surface Mounting B c k  
Terminal Connector with 2 Angle Fittings 

Aspirator. Bracket. Wallbox and Beige Painted Wallplate 

Aspirator, Bracket, Wal lbox and Brushed Silver Wal lplate 

Optional Metal Rough-in Box for Masonry Walls ' 

2-Tube Sheathed Polyethylene Strain Relief Bushing 

3-Tube Sheathed Polyethylene Strain Relief Bushing 

I /Z in. Conduit (EMT) Connector 

Terminal Connector with 2 Straight Fittings 

Terminal Connector with 3 Straight Fittings 

Terminal Connector Protector Cap (For Rough-in Only) 

Ceiling Suspended Mounting Kit (See T-4000-A Bulletin) 

Adjusting Knob Kit 

Set Point Dial Restricted Adjusbnent Ki t  

6 to 180F Dial Strip (Select 3ba F 
Span for Special Range) 

-20 to 80C Dial Strip (Select 15°C 
Span for Special Range) 

HOr~Yontal 

Vertical 

Horizontal 

Vertical 



Mounting and Air Connection Accessories 

Refer to 
T-4000-A.6 & A.7 

Bulletins 

T-4000-I 05 
T-4000-I 06 

and 
T-4000-I 04 

Additional Air Connection 
Accessories 

FITTINGS 

F-300-30 

# 
. 1.D. 5/32 or 114 in. Plug 

F-100-20 F-1000-323 

SUPPLY LINE TEES 

F-700-85 

ANTI-KINK SPRING 



Set Point Adjustment 

The actual method o f  set  point  adjustment de- 
pends on the type o f  mounting and cover pro- 
vision. For a l l  concealed mounted thermostats, 
the wal lp late must be removed to make set point  
adjustments. On surface mounted thermostat in- 
stal lat ions, concealed or exposed set  point ad- 
justments are available. The thermostat d ia ls 
have a hex Read drive which i s  designed to ac- 
cept a T-4002-5012 adjusting knob.. A T-4002- 
5003 restr icted adjustment k i t  i s  available to , 

physical ly  l im i t  the range of adjusl~eent. 

protection i s  desired or required. A l l  thermo- 
stats can be conveniently surface mounted, wi th 
exposed or concealed tubing. 

Concealed mounting, using an aspirator wallbox 
and f lush wallplate, i s  available for a l l  models, 
except those wi th manual switchover push- 
buttons. An optional metal rough-in box i s  a lso 
available for insta l lat ion of the aspirator wal l -  
box in  masonry walls. Thermostat insta l lat ion 
k i t s  are also available fur ce i l ing  suspended 
thermostat mountings, for modernizing Johnson 
T.400 instal lat ions and for converting non- 
Johnson thermostat instal lat ions. 

Instal lation Barbed ternl ir~al f i t t ings  are provided on a l l  
Thermostat insta l lat ion procedures are detai led T-4000 series thermostats for direct a i r  l ine 
in  appropriate T-4000-A series literature. Vari- connections wi th 5/32 in. O.D. polytubing. A 
ous accessories are ava~ lab le  to faci l i tate plug-in terminal connector i s  furnished wi th a l l  
mounting room thermostats to v i r tual ly  any wal l  modernizing (conversion) k i t s  and can be ordered 
surface. Guards are available to provide extra separately as desired for any surface mounted 
protection to the insta l lat ion i n  areas where such thermostat insta l lat ion (except T-4004). . 

Beige Plastic Cover Selection Guide 

35 to 95F 
1-4002-2 1 40 

,[, Il , 

Without Nameplate 
1-4002-21 38 

[L, cm&F 

35 to 95F 
T-4002-2 1 46 

35 to 95F 
1-4002-2 142 . 

[, , 

. 
amid%- 

0 to 35C 
T4002-2 1 43 

. 

cwm- 

1-4002-2 1 44 

T-4002-2 I 4 I 

. . . . . . . [, j::::; 

,] 
. 

OMm- 

35 to 95F 
T-4502-1738 

amid%- 

1-4002-21 45 

T-4002-2 139 

,....: [, i::::; ]] 
am&&- 

T-4502-1737 

![U ax&?i- 
. . . . -. .. 

35 to 95F 
T-4502-1739 



. . Thermos tat Selection Guide 

Models 

T-4002 

T 4 0 0 3  

T-4004 

T-4502 

T-4512 

T-4752 

TY w 
.S ingk  Temperature 
Single Bimetal 

S ingk  Temperature 
S ingk  Bimetal 
Submster 

Single Temperamre 
Singls Bimetal 

Dual Temperature 
Dual Bimetal 
(Day-Night) 

Dual Temperature 
Dual Simetal 
(Day-Uight) 
Switchline 

Dual Temperature 
Dual Bimetal 
(Heating-Cooling) 

Gain 

Adjustable 
I to 6 p s i I 0 F  
(1  2 to 75 k P a / Y )  

Fixed 
2.5 p s i I 0 F  
(31 kPa IoC)  

Fixed 
2.5 psi/OF 
(31 kPa/OC) 

Adjustable 
I to 6 ps i / 'F  
(12 to 75 kPa IoC)  

Adjustable 
I to 6 p s i I 0 F  
(12 to 75 kPa IoC)  

Adjustable 
I to 6 ps i  /OF 
(12 to 75 kPa/'C) 

Operation-Proportional 

400 scim (107 cm3/sec) Ai r  Capaciry 
Direct or Rcverse Acting ' 

Max. Supply of  25 ps ig (170 kPa) 

400 scim (107 cm '/set) Air Capa'ci y 
Direct Acting-Direct Readjustment 
Reverse Auing-Reverse Readjustment 
Readjusmb?e Set Point o f  0.004 to 
1 .O°F/psi (0.003 to 0.08'C/kPa) 
Max. Supplr of 25 ps ig (170 kPa) 

25 scim (7 cm3/sec) Ai r  Capacity 
Direct or Reverse Acting 
Max. Supply of 25 psig (1 70 kPa) 

400 sclm (1 37 cm3/sec) Ai r  Capacit, 
Dual Direct Acting or Dual Reverse 
Acting with Automatic Changeover 

400 scim (107 cm3/sec) Ai r  Capaciy 
Dual Direct Act ing 

A i r  Connections 

Two 
Supply & Output 

Three 
Supply. Output 81 
Remote Reset Input 

One 
Restricted Supply 
Thru 0.005 in. 
Orifice 

Two 
Supply & Output 

Three 
Supply. Output & 
Switchline 

Two 
Supply & Output 

Supply . 
Pressure 

15 p r i g  (IOCa kPa) 

20 psig ( I  4C kPa) 

Switchline 
Pressure 

0 

20 ps ig (1 40 kPa) 
or 0 (Button Dzpressed) 

Standard Features 

.Horizontal Dia l  . Volume Amplifier 
heumat i c  Feedback . Horizontal Dia l  

.Volume Amplifier 

. Horizontal Dial 

. Horizontal Dial Adjusts 
Both Set Points Equally . Volume Amplifier 
Pneumatic Feedback 

0 1  7 psig (1 17 kPa) Switchpoint . Horizontal Dial Adjusts 
Both Set Points Equally 
Volume Amplifier . Pneumatic Feedback 
17 psig ( I  17 kPa) Switchpoint 

. k n u a l  Pushbutton 

. Horizontal Dial Adjusts 
Both Set Points Equally 
Volume Amplifier 
Pneumatic Feedback 
17 psig (1 17 kPa) Switchpoint 

Opt imal  Features 

Vertical Dial 

None 

Terminal Uni t  
Dial Lever 

Vertical Dial 
Manual Pushbutton 

Vertical Dial 

Vertical Dial 400 scim (107 cm3/sec) Ai r  Capacit) 
Automatic aangeover  

Action 

Direct 

Reverse 

Direct 

Reverse 

S~JPP~Y 

I 5  ps ig (100 kaa) 

20 ps ig (1 40 kl la) 

20 ps'ig ( I40  kPa) 

15 ps ig (100 kPa) 



Typical f hermostat Application Diagrams 

. . 
' . , Cmc..W N d  cmr 

. . Mounting b i l  



Catalog Section T 
Series 5210 

Product Data - 
Issue Date 1176 

Johnson Controls, Inc. 

507 E. Michigan Street T-5210 P.O. Box 423 
Milwaukee. WI 53201 Pneumatic Temperature Transmitter 

The T-5210 Pneumatic 
Temperature Transmitter is 
designed to measure a 
temperature and convert the 
measurement to an air pressure 
signal that is transmitted to a 
pneumatic receiver, controller or 
receiver-indicator. Pneumatic 
feedback is incorporated into the 
transmitter design to assure an 
exact proportional relationship 
between the measured 
temperature and the transmitted 
signal. 

The T-5210 is a low volume 
instrument used with an external 
.007 in. (0.18 mm) restrictor. 
Various models are furnished with 
appropriate brackets for mounting 

~ a b l e  1 : Operating Range8 

T-5210 Oparatlng 
Code Tempemture I- 'lement 

Numbem Range. , 
Style 

1 5010100 . 
10 to 37.8 

- 

4 40 to 240 
4.4 to 116S Bulb with 6-113 in. 

123 60 lo 85 (140 mm) Capillary 

15.6 to 29.5 

-20 lo 80 
144 -28.9 to 26.7 Bulb With 4 fl 

114 0 to 100 (1220 mm) Capillary 

-17.8 lo 37.8 

7 50 10 150 
10 to 65.6 

40 to 24 -- 
4.4 to 115.6 . 

8 h (2440 mm) 
5 Averaging With 1 ft 

(305 mm) Capillary 
o t o 1 0 0  

. -- 
-17.8 to 37.8 

,i4 4 0 t 0 6 5  
4.4 10 18.3 

116 50 to 150 
10 to 65.6 17 ft (5200 mm) 

Averaging With 1 ft 
110 Oto (305 mm) Capillary 

-17.8 lo 37.8 

to duct work, walls or directly to 
the hub of a duct flange or 
separable well. Models are 
available with bulb elements with 
5-1/2 in. (140 mm) or 4 ft (1220 
mm) capillaries or 8 ft (2440 mm) 
and 17 ft (5200 mm) averaging 
elements with 1 ft (305 mm) 
capillaries. All transmitters are 
furnished with a hypodermic 
plug-in test gage fitting on the air 
~onnection to facilitate checking 
the transmitter output pressure. 

Operation 
The T-5210 provides an accurate 
and linear output pressure change 
which is directly proportional to a 
sensed temperature change. The 
output signal, which varies from 3 
to 15 PSlG (21 to 105 kPa) within 
each of the operating ranges 
available, is transmitted to a 
receiver which may be an 
indicator, a recorder, a controller 
or any combination of these. 

Typical 
1-5210 

with 
Averaging 
Element 

Installation 
The T-5210 transmitter oper'ates in 

Transmitters with averaging 

any position and should be elements or bulb elements with 4 

mounted on a rigid flat surface. ft (1220 mm) capillaries are 
furnished with an appropriate 

Specifications 
Product T-5210 Pneumatic Temperature Transmitter 
Action Direct-Prooortional 
Models 4 Operatlng Ranges See Table 1 ' 

Element Styles . 
(Llquld Fllled) Bulb ~ ~ i e  and Averaging (See Table 1) 

Transmitter Pressure 
Ranae 3 to 15 PSlG (21 to 105 kPa) 

supply -Pressure 20 PSlG (140 kPa) 

Mountlng With Appropriate. Bracket Furnished 

Alr Connection Gage Tee Fitting with Barbed Connection 
for 1/4 in. O.D. Polytubing 

Arnblent 
Tem~erAtUte Llmlte -2n to ISOF (-29 to 6x1 

- v - - - -  - 

Duct Flanges. Separable Wells, Compression Nut, 
Accessodes (Order Sheet Metal Bracket for Duct Mounting, 
Separately) Element Holder, 0.007 in. (0.18 mm) Aqua 

Restrictor, DewcelQ Adapter Kit and Sunshield 



bracket for mounting with #8 sheet Bulb Element Dimensions 
metal screws. Transmitters with 
bulb elements and 5-1/2 in. (140 
mm) capillaries are furnished with 
an appropriate bracket for direct 

KA 1 
- C7g5 DlA C9 

mounting to the hub of a duct 
flange or separable well. The 
transmitter is secured to the flange 1 nnrmltter Dlm."AR Urb l r  Wollr 
or well by tightening the spring 1-5210-Sutllr (Nomlnrl) mm TgOOSufflx 

locknut furnished. 1. 123 8 125 C1/2 1618 
140 1 620 

Reed jumtment 2. 4. 8, 113, 3-1 5/16 

All 1-5210 transmitters are tactory 114 6 144 100 1806 
calibrated. Instrument spans are 4-118 1605 
set and sealed at the factory. The 136 1624 

105 
operating range of the instrument T-800-1608 Slngk Ekmont 
is adjustable for shifting spans for Sunrhleld MounUng D.1.11 
special applications; refer to tho .--- 

T-5210-A Installation Data for O I L  HOLE 

details. 

1-275-100 Bulb Holdor 
1-275-101 Avrmglng 

D k m w  * (above) Element Holder 
& Mounting Detrll (below) In. Dlmenrlonr (kft) 

C+d . . and Mounting Dotrll 
)(OLE 4.7s (below) 

Mountlng 
- > 

Tb001603 (Olngk Hub) & 1-800-1604 (Doubk Hub) 
In. 

Duct Flmnge Dlmonrlonr mm 



Dual E m u  Well ~ l m e n r l o k  

r112" M.PT 

Slngle Brass Well Dlmenslonr & 

r1/2" M.P.T. r 

In. Stalnlem Steel Well Dlmenrlonr 

Dual Single Stalnlerr Dlm. In. "A" mm Tempomture 
Brau Bmrr Steel Span 

- 41/2 25F 8 SOF 
1-800-1 61 8 1-800-1 620 - or 

241 13.9C 8 27.8C 
6-1 12 lOOF 8 200F 

I I 8 " Y  P.T. 

TEE GAGE 
FITTING .. 

~ W Q  ..--I 
1-5210 with Double Hub Duct Flange 

in. Dlmonrlonr ,?ii- 

. T-800-1610 Adapter Nu1 
In. Dlmenrlonr 

T-5210 wlth Averaglng Ehment 

Dlmenslonr & 

T-5210-128 S k t  
Metal Bmket  

1I~"Y.P.T. 

TEE GAGE 
FITTING 

STANDARD SEPARABLE -- 
WELL 

F U l O  with Bulb Ehmont Dlmanrlon~ & 



. . 
-:X?. .' SINGLE ELEMENT 

WITH SUNSHIELD 
: IN OUTSIDE AIR 

Typlcrl' 1-5210 Appllwtlon ,," . , . ,: 



I Product Data - Catalog Section T 
Issue Date 8683 Series 5312 

J HNSON 
,,,Ti, . 

Johnson Controls. Inc. 
507 E M~chlgan Street 
P 0 Box 423 

T-53 1 2 Receiver-Controller 
M~lwaukee WI 53201 for Pneumatic Transmission Systems 

The Johnson T-5312 Receiver-Controller is 
designed for use in Pneuniatic Transmission 
Systems to directly control dampers, valves 
and other devices. This instrument produces 
an output signal that is proportional to a 3 
to 15 psi pressure signal from a remotely lo- 
cated transmitter measuring the value of any 
variable, such as temperature, humidity or 
pressure. A two-position instrument is also 
available. The T-5312 is ideally suited for 
installations that require the controller to be 
mounted on a local control panel. 

Shock and vibration tests have proven the 
durability of the T-5312. The use of flexure 
levers reduces hysteresis and friction. This 
instrument can be made to function as a 
direct or reverse acting controller by chang- 
ing the position of the patented sliding con- 
trol port. Repositioning the sliding control 
port will also change the gain on proportional 
models and the differential on two-position 
models. Gain is the output pressure change 
in psi per input change in psi. Differential 
is the amount of change in input needed to 
change the output from maximum to mini- 
mum or vice versa. 

I 
T-5312 with Covor Removed 

Prinfrd in U. I A. 

T-5312 Receiver-Controller 

The output pressure is indicated on an inte- 
gral gage that is visible through the cover. 
The graduated set point dial is also visible 
through the cover. An external dial adjust- 
ment assembly is available as a separate item. 

Function identification label kits are available 
for placement ip the window containing the 
Johnson emblem insert. One kit consists of 
blank phenolic plates for engraving the func- 
tion identification. The other kit consists of 
blank paper labels for embossed tape, type- 
written or other printed processes. Also avail- 
able is a function label frame which mag 
be used with the paper labels. 

Pneumatic Transmission 

Johnson Pneumatic Transmission Systems are 
especially designed for applications that re- 
quire centralization of control and indication 
functions. The system consists of a remotely 
located transmitter, a receiver-controller and 
an indicator all connected by air pressure 
piping. Variables such as humidity, tempera- 
ture, electrical current and voltage fluctu- 
ations which may affect electric and electronic 



transmission signals have no. effect on pneu- 
matic transmission. 

Operation 
As the pressure signal from the remote trans- 
mitter increases or decreases, it is measured 
by the element diaphragm of the T-5312. The 
pressure change at the diaphragm is trans- 
mitted to a system of levers that open and 
close the control port. This causes the out- 
put pressure of the T-5312 to change accord- 
ing to the transmitted pressure signal change. 

Mounting 
The,T-5312 can be surface mounted, in which 
case the air connections at the sides and the 
input signal connection at#the bottom .are 
used. Since the T-5312 is designed with a 
flange around the base, it can also be mounted 
on a panel up to 1" thick, using the panel 
mounting kit available as a separate item. 
When panel mounted, the air connections and 
thc input signal connection at the back of the 
base are used, Plugs are furnished for the 
connections that are not used. 

The slidin8 control port rail is marked DA Set Point Dial Graduations 
(direct acting) at the top and RA (reverse 
acting) at the bottom. Moving the sliding 
control port upward (DA) or downward . 
(RA) from the mid-point on the slider rail 
increases the gain for proportional action 
applications and decreases the differential 
for two-position applications. 

TRANSMITTER 
SPAN 

25 C DECREES 

50 F OR C DEGREES 

100 F OR C DEGREES 

200 F DEGREES 

GRADUATIONS 
REPRESENT 

C DEGREE - 
1 F OR C DEGREE 

2 F OR C DEGREES 

4 F DEGREES 

-, 

T-5312 RECEIVER-CONTROLLER 

PROPORTIONAL OR TWO-POSITION. 
DIRECT OR REVERSE ACTING 
(FUEUYISHYV DIRECT ACTING. FIELD REVEMfBLE) - 
FLEXIBLE METAL DIAPHRAGM 

ADJUSTABLE FROM 1:l TO 40:l 
FACTORY SET AT 8:l 

ADJUSTABLE FROM .2 TO 4 psi 
FACTORY SET AT 25 psi - 
DIE CAST ALUMINUM 

DIE CAST ZINC 

IRIDITE 

SPRAYED SILVER 

-20 TO 150F (429 TO 65C) 

VISIBLE GRADUATED DIAL, CONCEALED ADJUSTMENT 

0 TO 50 psi INTEGRAL GAGE 

25 P i  - 
i 

%" F.P.T. 

W" F.P.T. 

SURFACE OR PANEL 

EXTERNAL DIAL ADJUSTMENT ASSEMBLY; PANEL 
MOUNTING KIT; BLANK PHENOLIC OR PAPER FUNCTION 
LABEL KIT; FUNCTION WBEL FRAME 

MODEL 

A P I n N  

ELEMENT 

GAIN (PROPORTIONAL) 

DIFFERENTIAL (TWO-POSITION ) - 

MATERIAL 

FINISH 

BODY 

COVER 

BODY 

COYER 

INSTRUMENT AMBIENT TEMP. LIMITS 

SET POINT ADJUSTMENT 

OUTPUT PRESSURE INDICATION 

MAXIMUM SUPPLY PRESSURE 
INPUT SIGNAL PRESSURE 
CONNECTION 

AIR CONNECTIONS 

MOUNTING 

ACCESSORIES 



Dimensions 

- 

External Dial Adjustment 



Product Data - Catalog Section T 
Imue Date 1753 Series 5602 

Johnson Controls. Inc. ~ - -  

507 E. Michigan Stmt 
P.O. Box 423 

T-5502 Pneumatic Thermometer 
Milmukeo. WI 53201 tor Pneumatic Transmission Systems 

The Johnson T-5502 Pneumatic Thermometer i s  
designed to provide continuous visual indication 
of the temperature measurement of one trans- 
mitter in a 3 to 15 psi pneumatic transmission 

This inetrl lm~nt i s  an easily read dial-type in- 
dicator available in standard sizes of 2%" and 
3 % " .  The range of the T-5502 must match the 
range of the transmitter with which it i s  used. 
The available ranges for the standard size ther- 
mometers are, listed in Table I. 

Al l  T-5502 pneumatic thermometers have a re- 
calibration screw on the face of the dial. The 
finish i s  dull black lacquer with a chrome plated 

Pneumatic Transmission System 

A basic pneumatic transmission system consists 
of a pneumatic transmitter sending an air pres- The receiver can be an indicator, a recorder, a 

controller or any combination of the three. 
Pneumatic transmission has been especially 

Variables, such as humidity, temperature, slec- 
trical current and voltage fluctuation, have no 
effect on the pneumatic signal being transimtted 
to the receiver. 

A signal pressure, which i s  proportiohal to the 
temperature being measured by the transmitter, 
i s  received by the T-5502 pneumatic thermometer. 
The T-5502 continuously converts the signal 
into a visual indication of the temperature 

The T-5502 thermometer i s  equipped to be flush 
or surface mounted. The "U" clamps, used for 
flush mounting, are notched to break off to 
accommodate various panel thicknesses. 

PRINTED IN U.8.A. 

- 



NOTE: Panel thickness not to exceed 
1/16" minimum or 1/2" maximum. 

1-Socn PNEUMATIC 
TRANSMITTER THERMOMETER 

CENTRAL 

Size 
(in.) 

2H 

3H 

T-5502 Indicating Room Air Temperature 

SUPPLY AIR 

I lN.Y*. REsTRIrnoR 

Dimensions (in.) 

---------- 
i 

1-5502 PNEUWTIC THEW0 f&l ETER 

(MOUNTED ON CENTRAL WNEL) 

T-5502 Indicating Outdoor Air Temperature 

7/8 

7/8 
2-29/32 

1 1 6  

K L M N  

2-3/32 

3-3/167/32 

E 

2-19/32 

3 6  

G 

2-3/32 

3-3/16 

7/32 
J 

1 

1 

F 
3/32 

5/32 

H 

1-1/16 

1-19/32 

e l C  
1-3/16 1 25/32 

1-5 /16 3 

2-5/8 

3-3/4 

D 

9/16 

9 



Product Data - Catalog Section T 
Issue Date 17J2 Series 8501 

I ~onnron Controls, Inc. 
507 E. Michigan Street 

'. P.O. Box 423 
T-860 1 Submaster Thermostat 

Milwaukee. WI 53201 Bulb Element 

The Johnson T-8501 Remote Bulb Submaster 
Thermostat i s  provided with automatic re- 
adjustment of set  point by a remote master 
controller. The se t  point varies as master 
pressure from the master controller varies. 
An adjusting dial permits manual readjust- 
ment of set  point at the instrument. 

The T-8501 is recommended for applications 
where highly accurate control i s  required 
with the measufing element installed where 
vibration exists. It i s  used also' where the 

Specifications 

MODEL T-8501 REMOTE BULB SUBMASTER THERMOSTAT 

ACTION PROPORTIONAL - DIRECT OR REVERSE ACTING* 

DIRECTION OF READJUSTMENT DIRECT OR REVERSE READJUSTMENT * 
ELEMENT LIQUID FILLED 

CAPILLARY LENGTH SEE TABLE I 

OPERATING RANGE -ao TO ~ O O F  1-34 TO l a c )  

FAHRENHEIT -10 TO 125F AND 115 TO 250F (ON REVERSE SIDE OF DIAL) 
DIAL RANGES 

CENTIGRADE 0 TO 140C 

DIAL GRADUATIONS EQUALLY SPACED OVER ENTIRE RANGE; 
EOUALS l F O  OR lCO . 

FAHRENHEIT 0 TO 120F AND 120 TO 240F IN 20' INCREMENTS 
DIAL MARKINGS 

CENTIGRADE 10 TO 130C IN 20° INCREMENTS 
I 

SENSITIVITY ADJUSTABLE FROM 1/8 TO 5 psi/FO 

MASTER AIR (psi$ SET POINT CHANGE 

RANGE OF READJUSTMENT 0 TO 15 3 TO 165F0 
0 TO 20 4 TO 220F0 

TEMPERATURE ADJUSTMENT DIALCONCEALEDBENEATHCOVER 
I BODY DIE CAST ALUMINUM 

COVER DIE CAST ZINC 
MA'I'EHIAL .- 

BULB STAINLESS STEEL 
I 

I CAPILLARY I STAINLESS STEEL 

I FINISH 
BODY I IRIDATE 

COVER I SPRAYED SILVER 
I 

MOUNTING SURFACE OR SEMI-FLUSH 
AMBIENT TEMPERATURE LIMITS -35 TO 150F (-37 TO 65C) 

AIR CONNECTIONS 1/8" F.P.T. 

MAXIMUM SUPPLY PRESSURE 30 psig 

GAGES, FITTINGS, SEPARABLE WELLS, DUCT FLANGES, 
ACCESSORIES SEMI-FLUSH MOUNTING KIT, AND HIGH AND LOW 

LIMIT STOPS 

The pivots may be changed in the field if the opposite action or readjustment is desired. 

PRINTED IN U.S.A. 



measuring element location makes i t  incon- The linear expansion and contraction of the 
venient to make instrument adjustments and liquid in the measuring element result in 
for control  ane el mounting. uniform graduations and sensitivities over " 

The T-8501 i s  available as  a proportional, 
direct or reverse acting instrument. A direct 
actitrg thermostat increases control pressure 
when temperature increases. A reverse act- 
ing thermostat' decreases control pressure 
when temperature increases. A simple field 
change of pivot location converts the instm- 
ment from one action t o  the othev' 

the entiri range of operation. The T-8501 
i s  available with a style "B" bulb or giver- 
aging element with vtirious cornpensmated and 
non-compensated capillaries. TABLE J lists 
the elements available. All elements are 
supplied separately and are field mounted 
to the thermostat. 
A 5 "  non-compensated portion of bulb makes 
it possible to vary the depth af element in- 

The T-8501 i s  so  designed that increasing 
master pressure raises or lowers the set 
point depending on tbe pivots used. When 
increasing master pressure raises the s e t  
point, the T-8501 has direct readjustment. 
When increasing master pressure lowers the 
set point, the T-8501 has reverse readjust- . 
ment. The T-8501 i s  available with direct 
or reverse readjustment. The pivots may be 
changed in the field if the opposite readjust- 
ment is desired. 

TABLE 1: LlQUVD FILLED 
ELEMENTS FOR 1-8500 SERIES THERMOSTATS 

seftion. A stainless steel or brass separable 
socket i s  available to make it possible to re- 
move the bulb from a pipe or tank without 
draining the system. 
Sensitivity of a thermostat is defined a s  the 
change in control air pressure per unit 
change in the controlled variable. It is ex- 
pressed a s  psi per degree. Sensitivity is ad- 
justable from 1/8 through 5 psi per degree 
by moving a slider located on the control 
mechanism. 

- - Insertion * 
- - I mmers ion 

7 - I - 1 8 Ft. Ave. du a q  ~ z -  1 a ~ 4  

I "BS' Bulb 2-3/8"DlA-- 

8 '  
Non- 8 Ft. Awe. 

Compensated **B" Bulb * 
15' 

8 F t .  Ave. 

*'B" Bulb 
25'  

8 Ft. Ave. 

t 
I 

I "B'* Bulb I 
8' 8 Ft. Ave. 

16 Ft. Ave. 

"B" Bulb 

Compensated 15' 8 Ft. Are.* 

16 Ft. Ave. * 
"B" Bulb 

25' 8 Ft. Ave. 

v A 

16 Ft. Ave. 

Compensated 
For Raaiation 

8 '  Dual "6" Bulb 

* Available with Marine Finish 
- 

Single Well Duct Flange 

k = - 2 - 3 / 8 " D I ~ d  

Dual Well Duct Flange 

Adapter I 



Operation 

1. Control mechanism 

The liquid in the measuring element expands 
or contracts with temperature changes. This 
movement is transmitted to the control port 
lid through a system of levers. Output pres- 
sure to the controlled device varies with 
control port lid movement. The amount of 
movement depends on location of the sensi- 
tivity slider which applies movement to the 
control port lid. Pivots "A" and "B" deter- 
mine whether the instrument is,  respectively, 
direct or reverse acting. Pivots "D" and 
and " C "' determine whether the instrument 
has respectively, direct readjustment or re- 

assembly to establish set  point. The read- 
justment bellows, connected- to the free end 
of the control mechanism assembly changes 
set  point as  master pressure increases and 
expands the bellows. 

Stops 

On some applications, it may be necessary 
to readjust the submaster thermostat over 
only a portion of the master pressure range. 
The T-8501 i s  available with special stops 
for this purpose. Stops may be arranged to 
limit readjustment in one directipn only or 
in both directions, as may be required by 
the application. 

verse readjustment. 
Mounting 
The ,T-8,%1 should he located an a wall, 

2. Readjustment mechansim column or panel at an accessible level. The 
Set point depends on the position of the con- position and location of the measuring ele- 
trol mechanism assembly with respect to the ment do not affect operation. All elements for 
contwl port. The assembly is s o  pivoted the T-8501 instruments are field installed. 
that turning the set point dial positions the Avoid kinking the capillary when mounting. 

Pivot Location 

Dimensions 

Stainless Steel Well 

Dimcmsion '*Am' (in.) Tmpuature Span 

2WFe 

100CQ 



Single Brass Immersion Well 

Dual Brass Immersion Well 

-- 1 
I 
I 

THERMOSTAT D.A ! 

I 

I-- SUPPLY AIR 

BULB IN 
MDT WATER 
SUPPLY LINE 

- . - . - - . . 
BULB IN 
WTDOOR AIR 

T-B50! 
SUBMASTER I 
THERMOSTAT O A I 

BULB IN 
mlT DUCT HEATlWQ 

COIL 
VAWE 

Typical Applications 



Product Data - Catalog Section V 
Issue Date 5754 Series 24 

Johnson Controls, Inc. 

507 E Mtchtgan Street 
P 0 Box 423 

V-24 
Mtlwaukee WI 53201 Solenoid Three-Way Air Valve 

The Johnson V-24 solenoid three-way air valve 
i s  used in applications where the operation of 
a pneumatically operated control device is de- 
pendent upon an electrical circuit. 

Furnished for two-position action, the solenoid 
air valve has three piping connections marked: 
N .O. (normally open), N.C. (normally closed) and 
CDM (common). The V-24 i s  U.L. listed. 

Operation 
Current flow through the solenoid generates an 
electromagnetic field. A permeable plunger, l ink- 
ed to the valving mechanism, i s  drawn into the 
field, opening the common outlet to the normally 
closed outlet. With no current flow, the plunger 
returns to i ts  normal ~ o s i t i o n ,  closinr! the valve 

Johnson V-24 Solenoid 
Three-Way Aic Valve 

to the normally closed outlet and opening the Manual Operation 
valve to the normally open outlet. The V-24 may be operated manually indepen- 

Mounting dently uT the-eleclrioal circuit.   his rr~akes i t  
possihle to a c t ~ ~ a t s  fhs pneumatic c i r s ~ ~ i t  fnr 

The V-24 i s  supplied with a bracket attached. testing or checkout without closing the elec- 
The unit i s  operable in whatever position i t  i s  tr ical circuit. Manual operation is accomplished 
mounted. by removing the plug and inserting a key. 

I POWER CONSUMPTION 1 6WATTS I 

Specifications 

I AIR CONNECTIONS 

- - 

BARBED FITTINGS (F-100-21) FOR 1 /4 IN. OR I 5/32 IN. O.D. FLEXIBLE TUBING I 

V-24 A.C. OPE RATED 

TW 0-POS IT I ON 

CODE NO. V-24-1 

CODE NO. V-24-2 

CODE NO. V-24-3 

CODE NO. V-24-4 

CODE NO. V-24-5 

CODE NQI V-144 

PRODUCT 

ACTION 

I /2" CONDUIT OPENING 1 ELECTRICAL CONNECTlONS I (SEE DIMENSIONS. PAGE 2) 

VOLTAGE 
(50160 HZ A.C.) 

I MAXIMUM AMBIENT TEMPERATURE/ 140F (60C) I 

24V 

110/12W 

208V 

' 220R40V 

277V 
t 

440/48QV 

PRINTED IN U.S.A. 

142 

MAXIMUM OPERATING PRESSURE- 
A L L  AIR CONNECTIONS 30 psil (205 kpa) 



ELECTRICAL 
LEADS 

COM 
CO M 

Dimensions 

FOR 
a 8 

SCREW 

3/16"(4.8 n ~ m )  DIA. SLOT 

3/16"(4.8mm)DIA.  

3 /8"  (9.5mm)DIA. 

Typical Application 

EXH. 

OUTSIDE 
TEMPERATURE 
SENSOR 

EPV- I  V-24 Two Pipe Application 
EPV-2 V-24 Three Pipe'Application 



JOHNSON SEWVICE C O M M  v-3752 
507 EAST MICHIGAN STREET MILWAUKEE. WISCONSIN 53201 

JOHNSON V-3752 
Normally Open Steam or Water Valve 

112" Thru 2" Cast Brass Body with Screwed Connections 

The Johnson V-3752 Normally Open Valve i s  
designed to precisely control the f low of steam 
or hot and cold water through c o i l s  or heat ex- 
changers o f  a l l  types. 

T h i s  valve i s  accurately control led by an ex- 
pgsed type V-3000 pneumatic actuator which 
has a synthetic rubber diaphragm in a die cast  
aluminum housing. The molded diaphragm design 
provides a constant diaphragm e f t e c t ~ v e  area 
throughout the stroke. The complete actuator 
assembly can be removed, by loosening a single 
se t  screw, without disturbing the remainder of 
the valve assembly. A completely enclosed 

Specifications 

P R I N T E D  IN U . S . A .  

PRODUCT 

~ n n ~  PATTERN AND SIZES 

SERVICE CONNECT IONS 

CONTROL AIR CONNECTION 

NORMAL POSITION 

BODY RATING 

V-3752 N.O. VALVE. STEAM OR HOT AND COLD WATER 

UNION ANC1.F - IR" THRU 1-112" 

UNION GLOBE - IR" THRU 1-114"  .. .. --- 
GLOBE - 1 - 1  12" AND 2"  

MAX. PRESSURE 
&TEMPERATURE 

UNION ANGLE 

UNION GLOBE 

GLOBE 

STEAM 

WATER 

MALE UNION OUTLET; FEMALE INLET 

SCREWED ENDS 

BARB FOR 114" O.D. FLEXIBLE TUBING 

OPEN - CONTROL SIGNAL CLOSES 

150 psig (10.5 kplcm') 

35 psig (2.5 kp/cm2); 281F (140C) 

150 psig (10.5 kp/cma): 28 lF  (140C) 

30 psig (2.1 kp/crn2) 

4 TO 8 psig OR 9 TO 13 psig 

EQUAL PERCENTAGE CHARACTERISTIC 

-10 TO I5OF (-23 TO 65C) 

CAST DRA55 . .  

DIE CAST ALUMINUM 

BRASS 

STAINLESS STEEL 

SYNTHETIC ELASTOMER U-CUP 

SYNTHETIC RUBBER 

REPLACEABLE COMPOSITION 

NATURAL BRASS -- 

GREEN ENAMEL 

VALVE POSITION INDICATOR 

POSlTlONER 

MAXIMUM CONTROL PRESSURE 

SPRING RANGES 

VALVE PLUG 

AMBIENT TEMPERATURE LIMITS 

MATERIAL 

FINISH 

BOD7 

ACTUATOR 

TRIM 

STEM 

STEM 
PACKING 

DIAPHRAGM 

DISC 

BODY 

ACTUATOR 

ACCESSOR lES 
( O R E  R SEPARATELY) , 



JOHNSON SERVICE C O M ~  
507 E A S T  M I C H I G A N  STREET M I L W A U K E E .  W I S C O N S I N  53201 

actuator i s  avai lab le on order. Va l ve  bodies, 
less  actuators, are a lso  ava i lab le  for use  w i th  
the T-3000 Series of  va lve  top thermostats. 

Installation 

I t  i s  recom,mended tha t  these va l ves  be mounted 
in  an upr ight  posi t ion,  p iped so that the va lve  
seats against  the f low and arranged so that  the 
actuator can be eas i l y  removed and replaced. 

CV Factor Table Union Angle Body 

Sectional View V-3752 
Union Globe Valve 

Valve Size (in.) 

Cv Factor 

Cv Factor Table Globe Bodies 

DIMENSIONS 

I /2 

Valve Size (in.) 

C, Factor 

L c i  

Globe Body 

3/4 

3.7 1.5 

BARB FITTING 
EXTENDS 3 / 4 ' 7  $ 

2.5 

112 

0 . 9 1  1.5 1 1 . 8  

I -D. . .~ .  . B .  4 

Union Globe Body 

1 

7.7 

Globe Bodies 

3/4 

3.8 

BARB FITTINO 
EXTENDS 314" 

4 - 7 / 1 6 V I A A  

1-1/4 

12 

Union Angle Body 

1-1/2 

20 

1 

7 

Union Angle Body 

2 

26 

1 - 1 4  

I 2  

Valve 
Size (in.) 

I12 

31 4 

I 

1 -  1/4 

I- 112 

1-112 

20 

. 
Dimensions (in.) 

A 

4-3/8 

4-13/16 

5 

5-1/4 

5-11/16 

B 

2-1 1/16 

3-1/16 

3- 518 

, 4-1/16 

+1/4 

E 

I-3;8 

1 - 518 

I-7/A 

2-31 16 

2- 114 



Catalog Section V 
Series 3754 

Product Data - 
Issue Date 0777 

Johnson Controls, Inc. 

507 E. Michigan Street 
P.O. Box 423 
Milwaukee. WI 53201 

V-3754 N.Q. Cast Brass Valve 
Steam or Water Cage Trim 

3/4 & 1 '' Screwed Ends 

The V-3754 normally open valve is 
designed to accurately regulate 
the flow of steam or hot and cold 
water through coils or heat 
exchangers of all types. It is 
available with or without a factory 
installed V-3000 exposed type 
pnsumatio aotuator; enclosed 
actuators are also available, order 
separately. The V-3000 actuator 
has a die cast aluminum housing 
and a molded, synthetic rubber 
diaphragm that provides a 
constant effective area through the 
valve travel. By loosening a single 
set screw, the complete actuator 
assembly can be removed, without 
disturbing the remainder of the 
valve assembly. A V-3754 valve, 
less actuator, can also be used 
with a T-3110 or T-3310 Valve Top 
Thermostat. Actuator and valve 
provide a Push Down to Close 
(PDC) combination for' normally 
open applications. 

All V-3754 valves feature a 
removeable cage trim design 
which provides valve plug guiding 
throughout the travel range and 
permits i.;igh rangeability. The 
cage also has an Integral seat to 
facilitate convenient replacement. 
A modulating valve plug provides 
an equal percentage relationship 
between valve travel and flow at a 
constant pressuro drop. A molded 

. - composition disc that assures tight 
shutoff is bonded to the valve 
plug. The bonnet, cage, and the 
stem and plug assembly can be 
removed for servicing. An arrow is 
stamped on one side of the valve 
body indicating normally open 
(black color) valve style and the 
direction of flow for proper piping. 

@ 

Operation 

Air pressure from a pneumatic 
controller is applied to the 
diaphragm of tho aotuator whioh 
moves the piston against the 
forces of the internal spring and 
the fluld. The piston will move the 
valve plug to a position where the 
diaphragm pressure and the 
spring force balance fluid forces. 
These fluid forces will cause the 
operating range to shift from the 
nominal spring range. 

Where sequential operation is 
desired or positioning power is 
necessary, a V-9502 Positioner Kit 
must be ordered separately. 

V-3764 wlth V-3000 
Actuator ' 

Product V-3754 N.O. Steam or Water Valve 

M6db10 & slZee See Table 1 
Body Rating Exceeds Requirements of ANSI 016.15, Class 250 
Msx. Temperature 28lF (140C) 

Steam 35 PSIG (Saturated) 
Max. Pressure Water 400 PSlG (2800 kPa) Between -20 &150F (-29 to 66C), 

Decrensinn to 34.5 PSlG 12415 kPal at 281F f140C) - . .  - -.".-. , ..- 
Body Style 8 Slzer Globe - 1/2, 3/4 and 1 in. Connections (I.P.T.) 
Control Air Connection Barbed Fittina for 5/32 or 1/4 in. O.D. Polytublng 
Max. Control Pressure 30 PSIG 1210 kPa1 

~~p -- - - - - 

Spring Ranges (~omln r t )  4 to 8 or Q to 13 PSIG (28 to 56 or 63 to 91 kPa) 
Flow Characterletlc Equal Percentage 

Cape Cast Brass lncludina Integral Seat 
Trlm Stem Stainless Steel 

- -- 

Material Plug Brasswith ~ T d e d  &Bonded Composition Disc 
Body Cast Brass with Natural Finish 
Actuator Die Cast Aluminum with Enamel Finish 

Ambient T e m ~ .  Llmltr -10 to 150F 1-23 to 65C) 
- 

Acceseorles Valve Position Indicator 
(Order Separately) V-9502 Positioner Kit 



Onstallation 

It is recommended that the V-3754 
be mounted in an upright position 
in a conveniently accessible 
location. Sufficient clearance must 
be allowed for actuator and trim 
removal. The V-3754 must be 
piped with the flow in the direction 
indicated by the arrow so that the 
plug seats against the flow. 

in. Dimensions 
-- 

Size Dimensions 

in. A C 

a .  

Table 1 
, .. , 

: Nominal Valve Properties 

Spring V-3754 Coae Number 
Size Cv/kv Range- Range with V-3000 Less 
in. Factor ability PSiG Actuator Actuator 

kPa 
. . 

1.2/1 14:l -1001 -1 
2.U1.9 20:l 4-8 -1002 -2 
4.4/3.8 34:l 28-56 

1 /2 
- 1003 -3 

1.211 14:l - 1004 -4 9-13 
2.2/1.9 20:l 63-91 -1005 -5 
4.4/3.8 34:l -1006 -6 

13.9/11.9 44:l 
4-8 

4-7/8 3-3/8 -9 -- 28-56 - 1009 
1 /2 1 

123 86 
13.9/11.9 44:l 

9-13 
5 63-91 

-1010 
3 5 / 8  

-10 
. 3/4 127 92 

5-1/4 
1 4-7/8 Nominal Shut Off Pressures 

133 124 

13 - 15 - 17 - 19 - 2' (2-I PSIO 
9 1 105 119 133 147 63 91 kPo 

PSlG DIAPHRAGM PRESSURE --w 



JOHNSON SERVICE COMPANY 
507 E A S T  MICHIGAN STREET MILWAUKEE, WISCONSIN 53201 

JOHNSON V-3762 
NORMALLY OPEN WATER VALVE 

Cast Brass Body for Y2" and s/iv O.D. Tubing 
S.A.E. 45" Flared Connections - 250 psi Body Rating 

The Johnson V-3762 Normally Open Water Valve 
i s  designed to regulate the f low of hot or cold 
water in  small room air condit ioning units. 

Th i s  valve is  accurately control led by an ex- 
posed type V-3000 pneumatic actuator which 
has a synthetic rubber diaphragm in  a d ie cast 
aluminum housing. The molded diaphragm design 
provldes a constant diaphragm ef fect ive area 
throughout the stroke. The complete actuator 
assembly can be removed, by loosening a single 

V-3762 Valve 
w irh 

Optional Position 
Indicator 

set screw, without disturbing the remainder-of pouna& for hot and cojd water service, provides 
the va lve  assembly. A completely enclosed ac- an equal percentage relat ionship between. valve 
tuator i s  available on order. Valve bodies, less .  l i f t  and f low at a constant pressure drop. 
actuators, can also be used wi th  the T-3000 
Series of valve top thermostats. Installation 

The V-3762 Valve body i s  constructed of cast I t  i s  recommended that these valves be mounted / 
red brass wi th 1 /2 "  and 5/8"  O.D. tubing con- in an upright posit ion, piped so that the va lve  
nections. A modulating valve plug, wi th a re- seats against the f low and arranged so the a C -  

placeable composition disc especial ly com- tuator can be easi ly  removed and replaced. 

Specifications 

MODEL ( V-3762 NORMALLY OPEN WATER VALVE 

I BODY PATTERN AND SIZE I ANGLE AND OFFSET GLOBE WITH 112'' AN0 
5/8" CONNECTIONS 

I 

SERVICE CONNECTIONS 
L 

SPRIFIG RANGE 

VALVE PLUG 

TRIM 

I FINISH 
BODY I NATURAL BRASS - 1 

FOR 1/2" (3/4"-16) AND 5/8" (7/8"-14) O.D. 
S.A.E. STANDARD FLARE 

3 T O 6 p s i A N C I 4 T O R p + i -  - 

EQUAL PERCENTAGE CHARACTERISTIC 

BRASS 

I . I ACTUATOR 1 GREEN ENAMEL I 

- - - -- - - - 

PHOSPHOR BRONZE 
- 

REPLACEABLE COMPOSITION 

SYNTHETIC ELASTOMER U-CUP 

250 psi  ( 17.6 kp/cm2) 

250 psi  ( 1  7.6 kp/crn2); 28 1 F (1 38C) 

CAST RED BRASS 

DIE CAST ALUMINUM 
1 

- - - -- - - 

STEM 

DISC 

STEM PACKING 

BODY RATING 

MAXIMUM PRESSURE/TEMPERATURE 

I CONTROL AIR CONNECTION 1 1/8" F.P.T. I 

MATERIAL 

I ACCESSORIES I VALVE POSITION INDICATOR I 

BODY 

ACTUATOR 

- - - - - - - - - - -- 

MAXIMUM AMBIENT TEMPERATURE [ l50F (65C) I. 

PRINTED IN U.S.A. 
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PRODUCT,, bl 
' JOHNSON SERVICE COMPANY 

507 EAST M<CHIGAN STREET MILWAUKEE. WISCONSIN 53201 

Offset Globe CV Factor Table Angle Cv Factor Table 
. . 

Valve Size (in.) 

Cv Factor 

Sectional View V-3762 
with Angle Body 

Dimensions V-3762 
with Angle Body 

5/8 

2.9 

Valve Size ( in.)  

Cv Factor 

Sectional View V-3762 
with Offset Globe Body 

5/8 

3 . 3  

I / 2  

0.9 1 1.5 1 2.0 
I /2  

Dimensions V-3762 
.wi th  Offset Globe Body 

0.9 1.5 2.2 
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Product Data - Catalog Section - V 
Issue Date 3754 Series 4322 

Johnson Controls, Inc. 

507 E. Michigan Street 
P.O. Box 423 
Mi!waukee. WI 53201 

V-4322 Mixing Valva 
l/2" thru 2'' Cast Bras8 Screwed -Ends 
4 50 PSlG Body Rating Piston Top 

. . 
. .  . The Johnson V-4322 3-Way ~ i x i n g  Valve i s  de- 

signed to regulate the f low of hot or cold water 
. . through coils or heat exchangers of a l l  types. 

This valve is accurately controlled by an exposed 
type V-3000 pneumatic actuator which has a 
synthetic rubber diaphragm in a d ie  cast  alu- 
minum housing. The molded diaphragm design 
provides a constant diaphragm effective area 
throughout the stroke, The complete actuator 
assembly can be removed, by loosening a single 
set screw, without disturbing the remainder of the 

V-4322 Valve 
wi th 

Optional 
Pos i t ion  
lnd icator 

valve assembly. A completely enclosed actuator 
i s  available on order. Valve bodies, less actu- The valve has two modulating plugs which pro- 
ators, can also be used with the T-3000 series vide a characterized relationship between valve 
of valve top thermostats. l ift and f low at a constant pressure drop. 

Specifications 
I PRODUCT 1 V-4322 3-WAY MIXING WATER VALVE I 

I SERVICE CONNECTIONS I SCREWED CONNECTIONS I 
I CONTROL AIR CONNECTION I BARB FOR 114" O.D. FLEXIBLE TUBING I 

I NORMAL POSITION 
CLOSED - CONTROL SIGNAL OPENS I 

I BODY RATING 1 150  sin (10.5 ko/cm2) I 
MAX. PRESSURE & TEMPERATURE 

MAXIMUM CONTROL PRESSURE 

SPRlNG RANGES 

VALVE PLUGS 

AMRIENT TEMPERATURE LIMITS 

ACTUATOR 

MATERIAL STEM 

. - .  
150 psig (10.5 kp/cm2 ); 28 lF  (1 38C) 

30 psig (2.1 kp/cm2) 

4 T O  8 psig AND 9 TO I 3  psig 

CHARACTERlZED MODULATING 

- I 0  TO 1 50F (-23 TO 65C) 

CAST BRASS 

DIE CAST ALUMINUM 

BRASS 

STAINLESS STEEL 

SYNTHETIC ELASTOMER U-CUP 
L 

DIAPHRAGM 

DISC 

SYNTHETIC RUBBER 

BRASS 

FINISH 

- - 

P R I N T E D  IN U.S.A.  

ACCESSORIES 
(ORDER SEPARATELY) 

% 

BODY 

ACTUATOR 

VALVE POSITION lNDlCATOR 

. POSITIONER 

NATURAL BRASS 

GREEN ENAMEL 



Instal lation 

It i s  recommended that the V-4322 valve be 
mounted i n  an upright posit ion. I t  must be piped 
so that the valve seats against the f low and 
arranged so that the actuator can be easi ly  re- 
moved and replaced. 

I NLET"B" 
( N.O.) 

Sectional View V-4322 Valve 

Cv Factor 

3-5/8" CLEARANCE REQUIRED 
TOREMOVE ACTUATOR 

EXTENDS 3/4" 
4-7/16"01A GARB 

Dimensions V-4322 with 
Exposed V-3000 Actuator 

Valve Size 
(in.) 

C, Factor 

1/2 

1.6 1 3.2 1 4.3 

3/4 

5.3 

1 

8.6 

1-1/4 

13 

1-1/2 

21 

2 

30 



I APPARATUS 
' 1711 BULLETIN V-4440 - - - - - . . . . 

JOHNSON SERVICE COMPANY , 

MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES 
DESIGN MANUFACTURE INSTALLATION 

Johnson V-4440 Water Valve 
for 3 & 4 Pipe Systems 

Cast Brass Body for 1/2" and 5/8" O.D. Tubing 
. . 

. . 
S.A.E. 45' Flared Connections - 250 psi Body Rating 

. .. The Johnson V-4440 Water Valve i s  designed 
to regulate hot and cold water in a small 

. . . . room air conditioning three or four pipe sys- 
. .  - . . .  tem. The two-pipe supply system provides 

, heating and cooling water to the room units 
at all times. The V-4440 valve has two in- 
lets ,  the upper and lower connections, and 
one outlet, the center connection. The lower 
4 4 Inlet" port i s  normally open and the upper 
"Inlet" port i s  normally closed. The two 
inlets are never open at the same' time s o  
there can be no mixing of hot and cold water. 
This valve, therefore serves a dual purpose, 
that of a switching valve, supplying either 
.hot or cold water to the coil, and .that of a 
control valve, modulating the flow of either 
the hot or cold water. 

This valve i s  accurately controlled by an 
exposed type V-3000 pneumatic actuator 
which has a synthetic rubber diaphragm in 
a die cas t  aluminum housing. The molded 
diaphragm design provides a constant dia- 
phragm effective area throughout the stroke. 

V-4440 Sectional View 

V-4440 with Optional Valve 
Position Indicator 

'The complete actuator assembly can be re- 
muved, b y  loosening a single set  screw, 
without disturbing the remainder of the valve 
assembly. A completely enclosed actuator 
is available on order. Valve bodies, l e s s  
actuators, can also be used with the T-3000 
Series of valve top thermostats. 

The V-4440 Valve body i s  constructed. of 
cast  red brass with 1/2 "and 5/8" O.D. tub- 

," ing connections. I he bottom service connec- 
Lion is available with a straight connector or 
with a 90 O elbow. 

The inner valve has two modulating plugs 
with replaceable composition discs,  espe- 
cially compounded for both the hot and cold 
water service. 

Installation 
I t  i s  recommended that the V-4440 valve be 
mounted in an upright position. It  must be 
piped s o  the valve seats  against the flow. 
If it i s  necessary to rotate the 90' elbow 
end connector, the union nut must be loosen- 
ed prior to adjustment and then retightened. 

PRINTED IN U . S . A .  
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. . 
APPARATUS 

V-4440 B U L L E T I N  

JOHNSON .CONTROL JOHNSON SERVICE COM~ANY 
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES 

DESIGN MANUFACTURE INSTALLATION 
. . 

, . Specifications 

CV Factor Table 

( Valve Size (in.) I 1 112 1 518 1 

V-4440 \' A l .\' I*: 

O-\V/\Y NON-i\ll.YIN(; WI'I'H 1/2" OH 5/8" CONNECTIONS 

F'OH I!?" (3/(1."-16) ANI) (7/8"-14) o.n., S.A.E. 
S'I'/\N 1)AIlI) F1..1\11b: Wl l ' l l  S'I'Il A ICHT CONNECTOR 
OH 90 I~:I.,I3O\V ON 13O'l"l'OhI CONN EC'TION 

(:I.USI.:l) - ,4111 PIiI~:SSIIIlk: 0PIa:NS 

01'Ia:N - !\I11 PH I~:SSIIIII~: (:I.OSE:S 

3 '1.0 0 ps i  011 9 '1'0 12 ps i  

6 ' 1 * 0 9 1 1 s i  

1~:0111\1, l'l-:li(:l*:N'l'!\(; 1 3 :  ( ~ l l t \ l ~ : \ ( ~ l ' k ~ U l S ~ ' l C S  

ljll;\SS 

T'IIOSI'IIOII 11110N%b: 

l ~ l ~ : l ' l , : \ ( : l ~ ~ , \ l i l . b :  (~OMPOSl~l' lO!Y 

SYN'I'II l~:'l~l(: l~:l,;\S'l'OMb:ll 11-(:(!I' 

250 11si (17.0 ~ ~ ' , . I I I ' ) ,  

250 ps i  (17.6 ~ ~ ' c - I I I ~ ) ;  28 11; (138C) 

CAS'I' lll~:l) lll1t\SS 

l)ll,: (:;\S'l' t \ l , l lkl lNll i \ l  

N~ \ ' l ' l l l l ! \ l ,  lill ASS, 

(; li 14; la:N l*:N Ah1 b:l , 

30 ps i  

l / t l "  l~'. l ' .ql*. 

V.41 ,\'la: I'OSI'I'ION IN l ) l ( :Ar l '0 l l  

150l*, ( ( 1 5 ( : )  

MOIIKL 

FIOIIY PAT'1'F:UN ANI) SIZk: 

SERVICE CONNEC~I'IONS 

NOHMAI.. POSlTlON 

. 
SPRINC HANGKS 

.V-4440 with Straight 
Connector 

UPPF:R POll ' I '  . 
I .ORIER POll'l ' 

SllPl'LY V/\ I .VI~: 

I1F:TIlRNVAI.VI~: 

Cv Factor 

Dimensions 

Cold Water ln let  (N.C.) 1 1.4 1 2.4 1 2 . 4  1 4.1 1 4.1 

Hot Water Inlet  fN.0 . )  1 1.4 1 7 .4  1 1.4 1 4 7 ( 7 1 

V-4440 with 90 O Elbow 
Connector 

VAI..VE: PI.I.ICS . 
1'R IM 

SI'b:M 

I)IS(:S 

S'I'I4:hI Pt ICKINC . 
l I0 l )Y I1 AI ' IN C 

MAXIMIIM PRF:SSIIII K/'1'15MPI~:llA'I'IlH I*: 

MA'1'E:IIIAI.. 

FINIS11 

I1OI)Y 

ACTllArI '0l8 

I j0I)Y 

AC'l'll!\'l'Oli 

MAXIMIIM CON'I'HOI. I'H I<SSIIHIg: 

(:ON'I'1101, AIR (:ON N Ia:(:'I'ION 

A(:(: b:SSOUl ls:S 

MA Xlblllh~l Abl l j l  b:N'l' ' I ~ l ~ ~ h I l ' I ~ ~ l ~  /\'I'll I{ 1,: 



APPARATUS 
BULLETIN V-S250 

lOHNSON CONTROL JOHNSON SERVICE COMPANY 

DESIGN MANUFACTURE INSTALLATION 
MILWAUKEE, WISCONSIN AND )RINCIPAL ClnES 

Johnson V-5250 Normally Open Diaphragm Valve 
for Steam or Water Applications 

Modulating Plug 150 psi Body Rating 
1/2'9 thru 2" Cast Brass 2lh" thru 8" Cast Iron 

The Johnson V-5250 is designed to regulate 
the flow of steam or hot and cold water under 
the control of a thermostat or humidostat on 
applications where modulating control is de- 
sired. Valve sizes 1/2" through 2" have a 
back seating feature that permits changing the. 
stem packing without interrupting service to 
the system. 

The valve is equipped with a diaphragm 
operator of ample size to assure accurate posi- 
tioning of the inner valve. The diaphragm is 
enclosed in a metal housing for protection 
against dirt and damage. By loosening three 
set screws, the entire operator assembly can 
be removed without disturbing the remainder Screwed Ends 

of the valve assembly. Aang6d Ends 
Specifications 

Printed in U.S.A. 

STEAM OR WATER (HOT OR COLD) 

IiI.OIIE, SINCLE 3CAT 
Ol'EN - AIR PRESSURE CLOSES 

4 '1'0 H psi. 9 T O  13 psi 

EQUAL PERCENTAGE hIODULATlNC PLUG 

HFI'I.AZEAHI.~: CUML'USI'I'IUN 

IGASS 

II.CUP. SILI(:ONE 

hlOLUEI) RING (Srenm) 

U.CUP. RUNA.N (Water) 

ASBESTOS ROPE 

150 psi (In:, tp/rm') ... . . 

35 psi (2.5 kp/cm21 

150 psi (10.5 kp/cm2) 

281 F (140C) 

320 F (160C) 

HTCH CHAIIE CAST RED BRASS ($4"-2") 

HIGH 'TENSILE CAST IRON (2%"-8") 

(:AST AI.UMINUM (3-R & 4-R) 

(:AS'I' IRON (5.R & 8.R) 

hIOLDE1) REINFORCEI) RUBBER 

hI.4I.E UNION OUTLET. FEMALE INLET 

SCHEWEI) ENDS 

FLANCEU ENDS . 
25 psi 

ti'' I:.P.T. 

JEI(VI(:E 

W ) I ~ V  I E A ' ~ ~ L I \ P {  , 

NOI(\IAI. I'OSl'fION , 

SI'I(IN1; HANGES 

ISNEll  VAI.\'E 

1)ISI: 

'l'l3l>l 

S f E > l  PA(:KING 

%" - 2" 

ZI,$" - "  
3.R 

4-R & 547 

8.R 

IIOIIY ll:\'I'lNC .-- . 

\I:\XI\IU\l OIJERATIN(; I'RESSUHE 

3IAXI\IUIl OPERATING I'E\Il'EIIATIJRE 

\l4'I'ElilAl. 

SEI(VI(:K (:ONNECTIONS 

.. 
S T E A ~ ~ " .  

WA'TEII 

STEAM 

WA'TEI1 

ri0l)Y 

701' 

L)IAPIIIIA(;AI 
I,$'' - 1 %" 

1%" a 2" 

2%"- 8" 

AI.\XI\IU>I CONTROL PRESSURE 

1:ONTIIOL AIR CONNECTION 



APPARATUS 
V-5250 BULLETIN 

lOHNSON CONTROL ' JOHNSON SERVICE COWANY 

DESIGN MANUFACTURE' e INSTALLATION 
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES 

A Johnson V-9502 pilot positioner can be sup- The modulating plug has a replaceable com- 
plied with this valve. A valve position indi- . position disc which, together with the single 
cator is also available. seat construction, assures 100% tight seating. 

Inner Valve -~ . 

Installation 
This valve is furnished with a modulating plug 
inner valve which provides an equal percent- It is recommended that this valve be mounted 

age relationship between valve lift and valve i"n upright position, piped the inner 
flow at a constant pressure drop. The perform. valve seats against the flow, and arranged so 
ance characteristic is shown in the Flow the operator c a n .  be conveniently removed 
Curve. and replaced. 

C, Factor Table 

Minimum Clearance 
to Remove Operator 

\'alve 
Size 
( in . )  

(:" 
Fnltnr 

8%" and 2" Valve 

Diinensions 

!4 

0.9 1.5 2.3. 

and 

10 20 30 40 10 60 70 M PO 100 
PER CENT OF MAXIMUM LIFT 

Flow Curve 

?.$ 

3.8 

Maximum Seating Pressures 

1 

7.0 

1!4 

12 

1 

21) 

2 

15 

2!/2 

51 

3 

R1 

4 

150 

5 

210 

6 

150 

8 

590 
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APPARATUS 
BULLETIN V-5650 

I 

1 MIINSON CONTROL JOHNSON SERVICE COMPANY 
I DESIGN MANUFACTURE INSTALLATION 

MILWAUKEE, WISCONSIN AND mINCIPAL CITIES 

i 

Johnson V-5650 Water Valve 
... .. with Rubber Diaphragm Operator 

i 2%" thru 6" Modulating Plugs Three-Way Bypass Flanged Ends 
Maximum Pressure 125 psi Maximum Temperature 320 F 

The Johnson V-5650 Water Valve, Fig. 1, 
with rubber diaphragm operator is designed 
to accurately control large volume flow 
through coils, heat' exchangers, cooling towers 
or process applications. 

'I'he diaphragm operator is available in three 
sizes to assure sufficient force to handle all 
seating pressures and line surges. The heavy 
duty, molded rubber diaphragm will remain 
resilient through years of service, and will 
consistently provide accurate response to con- 
troller demands. The diaphragm is enclosed 
in a strong metal housing which protects 
against dirt, tampering or damage. By 
loosening three set screws the entire operator 
assembly may be removed without disturb- 
ing the balance of the valve assembly. 

Body 
The V-5650 valve is furnished in a three-way 
bypass body pattern with flanged ends, 2%'' 
through 6". The valve body is made of high 
grade cast iron. A unique construction fea- 
ture of this valve permits "in line" servicing. 
All of the inner valve components, including 
the screwed-in seat rings, can be removed 
and replaced quickly and easily without re- 
moving the valve body from the pipe line. 
The maximum fluid pressure rating is 125 psi 
and maximum temperature rating is 320 F. 

This double seat valve has two modulating 
plugs especially designed to provide a linear 
relationship between valve lift and valve flow 
at a constant pressure drop, Fig. 2. Renew- 
able composition discs which are especially 
compounded for liquid service assure 100 per 
cent tight seating. The total capacity input 

Fig. 1: Cutaway View of Johnson ,V-5650 
Three-Way Bypass Water Valve 

df this three-way valve is constant regardless 
of the position of the inner valve. The flow 
can be directed to either af the two outlets 
as required. Both plugs close against the 
flow thereby eliminating water hammer and 
slamming in the valve. 

Spring Rang.s 
The V-5650 bypass valve is furnished with 
a 7 to 11 psi spring range. 

Packing 

The U-cup pressure sensitive packing, Fig. 3, 
utilizes the force of the liquid pressure to 
effect a positive seal. Advantages of this 
type of seal are: 

a. No initial manual adjustment. 

b. Automatic compensation for wear, thus 

Printed in U. S. A. 



APPARATUS 
V-5650 BULLETIN 

IOMNSON CONTROL JOHNSON SRRVICI COMPANY 
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES 

DESIGN MANUFACTURE INSTALLATION 

Fig. 2: Sectional View of V-5650 Valve 
Fig. 3: Detail of Packing Gland with 
Upper and Lower U-Cups and Spacer 

Specifications . 
21/211, 3") 4") 5", 6" 

TIIHEE-WAY BYPASS 

IIOT O R  COLI) WATER 

O P E N  - AIR PRESSURE CLOSES 

CI.OSED - AIR PRESSURE O P E N S  

7 T O  11 psi 

I.INEAR PLUGS 

RENEWABLE COMPOSITION 
- - .. 

I1RASS 

U-CUI'S 

RKASS, SCRE\VED-IN 

125 psi 

125 psi 

320 F 

Il lCII  GRADE CAST IRON 

I)IE CAST ALUMINUM (4-R) 

(.AST IKON (5-R, 8-R) 

1)ULL BLACK LACQUER 

NATURAL ALUMINUM (4-R) 

I)ULI. II1,ACK LACQUER (5-R, 8-R) 

125 psi FLANCED ENDS 

MOI.I)EI> RElNFORCED RUBBER 

25 psi  

%,'I 1:EMALE P I P E  THREAD 

SIZES 

BODY PATTERN 

SERVICE 

NORMAL POSITION 
OUTLET "A" 

OUTLET "B" 

SPRING RANGE 

INNER VALVES 

DISCS 

TRIM 

STEM PACKING - 
SEATS 

BODY RATING 

MAXIMUM FLUID PRESSURE 

MAXIMUM FLUID TEMPERATURE 

MATERIAL 

FINISH 

BODY 

T O P  

BODY 

T O P  

SERVICE CONNECTIONS 

OPERATOR DIAPHRAGM 

MAXIMUM CONTROL AIR PRESSURE 

CONTROL AIR CONNECTION 



APPARATUS 
- BULLETIN V-5650 

JOHNSQN SERVICE COMPANY 

DESIGN a MANUFACTURE INSTALLATION 
MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES 

eliminating the need for periodic adjust- 
ments. 

c. Friction is reduced to a minimum be- 
cause the sealing force is proportional to 
fluid pressure. 

d. Maximum, maintenanceifree life. 

For convenience in selecting the proper valve 
capacity or valve size, a C, Factor Tahle is 
given below: 

installation 

It is recommended that this valve be mounted 
in an upright position. It must be piped so 
that the inner valves close against the flow. 

Ordering Instructions 

When ordering use: 

1. Standard equipment code number 

If the standard equipment mde number is 
not available, specify: 

2. Bulletin number 

3. Valve size1 

4. C, factor 
C, Factor Table 

5. Operator size 
Valve Size 

CV Factor 
6. ~ c t u a l  maximum operating temperature 

and pressure 

Dimensions 
Body 

21/2" 

68 

Flange and Bolt Circle 

3" 

103 

4" 

194 

5" 

298 

6" 

414 



r~oaucf~ata - - bi i ta loy sect ion v 
ISS; e Date 3 7 ~ 4  Series 5840 

Johl?son Controls, tnc. 
507 E. Michigan Street 

V - 6 8 4 0  Mixing Valve 
P.O. BOX 423 q/2" - 2" Cast Brass 2*/2" - 6" Cast Iron 
M~lwaukee. WI 53201 1 50 psig Body Rating . 281 F Max. Temp. 

The Johnson V-5840 i s  designed to  mix water of 
dif ferent temperatures under the control of a 
thermostat or humidostat. The f low from either 
of the two in le ts  can be directed through the 
single outlet of th is  valve. 

T h i s  valve i s  equipped wi th a molded reinforced 
synthetic rubber diaphragm actuator of ample 
s ize to  assure accurate posi t ioning of the valve 
plug. The diaphragm i s  enclosed in  a strong 
metal housing for protection against d i r t  and 
damage. By  'loosening three set  screws the en- 
t i re actuator assembly can be removed as  a 
separate uni t  without disturbing the remainder 
of the valve assembly. 

A Johnson V-9502 p i lo t  posit ioner can be sup- 
p l ied  wi th th is  valve. A valve posi t ion indicator 
i s  a lso  available. 

Installation Instructions 
The V-5840 valve should preferably be insta l led 
i n  an upright posit ion, and piped in such a man- 
ner that the inner valve always closes against 
the flow. 

Typical Application 

MIXING VALVE H 

Piping Arrangement for Coil Control 
with Individual Pump. Valve Normally 

.Closed to Supply 

V-5840 3-Way Mixing Valve 
with lron Body, Flanged Ends 

Sectional View of V-5840 lron Bady 
Mixing Valve with Flanged Ends 

PRINTED IN U . S . A .  
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Cv Factor Table 

6 

347 

5 

238 

3 

80 

2% 

54 

r 
Valve 
Size 
(in.) 

Cv 
Factor 

4 

157 

2 

30 

YI A 

'5.3 3.2 4.3 

1 

8.6 

!I/, 

13 

I'h 

21 



Specifications 
PRODUCT V-5840 3-WAY MIXING VALVE 

BRASS B-ODY 112" THRU 2" SCREWED ENDS 
SIZES 

SERVICE 
' 

CONTROL AIR CONNECTION 

BODY RATING 

MAXIMUM PRESSURE 
ANDTEMPERATURE 

HOTORCOLDWATER 
(FOR OTHER FLUIDS. CONSULT THE FACTORY) 

BARB FOR 114" O.D. FLEXIBLE TUBING 
SUPPLIED FOR F IELD INSTALLATION 

CLOSED - CONTROL SIGNAL OPENS 

OPEN - CONTROL SIGNAL CLOSES 
NORMAL POSITION 

~ - 

I50 psig (10.5 kp/cm') .. . - . , , . . . 
150 psig (10.5 kp/cml): 281F (140C) 

- . . - . . - . 
MAXIMUM CONTROL PRESSURE 25 psig (1.7 kp/cma ) 

. 

INLET "A" 

INLET "8" 

SPRlldO RAIW25 

VALVE PLUGS 

AMBIENT TEMPERATURE LIMITS 
I 

- - . -- - - - -, 

MATERIAL 

-- - 
4 T O 8 p s i g : 9 f b  13 psig 

CHARACTERIZED MODULATING 

- 10 TO 150F 1-23 TO 66Cb 

BRASS BODY . 
J C ~  8 

ALUMINUM (3-R AND 4-R) 
ACTUATOR 

CAST IRON (5-R AND 8-R) 

BRASS (STAINLESS STEEL STEM) 

PACKlNG U-CUP. SYNTHETIC ELASTOMER 

MACHINED INTEGRAL WITH BODY AND 

I ( NATURAL BRASS (112" THRU 2 " )  
, I ,or,, J 

cc I- 3-WAY VALVE END 1 
L 

IRON BODY 

BODY 

Valve Top Dimensions (in.) 
Size(in.) Size 

A 1 6 C D 

% 3-R 6 1 9% 1 3% 1 2'X. 

BRASS. SCREWED-IN SEAT RINGS . - ..- 
BRASS (112" THRU 2") 

CAST IRON (2- 112" THRU 6" 

FIN lSH 

Minimum Clearance 
to Remove Diaphragm 
Assembly 

8-R 

< 

Dimensions 
FA- 

---  

ACTUATOR 

Flanged Screwed 

D U L L  BLACK LACQUER (2-1/2" THRU 6") 

NATURAL ALUMINUM (3-H AND 4 4 )  

B U L L  BLACK LACQUCR (5-R AND 8-R) 

ACCt990RlES 
(ORDER SEPARATELY) 

Flange and Bolt Circle 
D immsims (in.) 

'.'nLVE r03lTle)ld IIJblCATOR 

POSlTlONER 



JOHNSON SERVICE COMPANY 
507 EAST MICHIGAN STREET MILWAUKEE, WISCONS!N 53201 

JOHNSON V-6143 
THREE-WAY SWITCHING AIR VALVE 

3/8" and 314" Flat Discs Bronze Body 
125 psi Maximum Pressure 

The Johnson V-6143 Diaphragm Three-Way Air  
Switching Valve i s  designed to switch the flow 
of air from one supply pressure to another, as 
in  pneumatic temperature control applications. 

Th i s  three-way valve body i s  equipped wi th a 
molded rubber diaphragm actuator of ample s ize 
to assure rapid posit ioning of the inner valve, 
according to control ler demands. The diaphragm 
i s  enclosed in  a strong, cast  metal housing, 
forming a single uni t ,  for protection against 
d i r t ,  tampering or damage. By loosening one set 
screw the actuator assembly may be removed 
without disturbing the valve assembly. 

The V-6143 valve body i s  furnished in a three- 
way, high grade steam bronze body pattern, in 
s izes 3/8" and 3/4", wi th  screwed ends. Th i s  
valve has bronze trim, the upper seat machined 
integral wi th the bronze body, the lower seat 

machined integral w i th  the bronze three-way 
valve end, and wi th a maximllm body rat ing of 
125 psig. 

I t  i s  recommended that th is valve be piped so  
the inner valves always seat against the f low. 

P R I N T E D  IN U.S.A. 

3/8"  AND 314" 

THREE-WAY SWITCHING 

AIR 

CLOSED - AIR PRESSURE OPENS 

OPEN - AIR PRESSURE CLOSES 

3/8": 9 TO I I p s i g :  3/4": 9 TO 13 p s i g  

F L A T  DISCS 

RENEWABLE COMPOSITION 

BRONZE, UPPER SEAT MACHINED INTEGRAL WITH 
BODY, LOWER SEAT MACHINED INTEGRAL WITH 
THREE-WAY VALVE END 

MOLDED U-CUP 

125 ps ig  

125 ps ig  

HIGH GRADE STEAM BRONZE 

CAST ALUMINUM 

NATURALBRONZE 

NATURAL ALUE.IINUM PAINTED GREEN 

MOLDED RUBBER 

SCREWED ENDS 

30 ps ig  

1/8" FEMALE PIPE THREAD 

SIZES 

BODY PATTERN 

SERVICE 

NORMAL POSITION 
INLET "A" 

INLET "6" 

SPRING RANGE 

INNER VALVE 

DISC 

TRIM 

STEM PACKING 

BODY RATING 

MAXIMUM PRESSURE 

MATERIAL 

FINISH , 

BODY 

TOP 

BODY 

TOP 

ACTUATOR DIAPHRAGM 

SERVICE CONNECTION 

MAXIMUM CONTROL PRESSURE 

CONTROL AIR CONNECTION 



PRODUCT 

V-6 143' 

: .> 
:. 1 

JOHNSON SERVICE COMPANY 
507 EAST MICHIGAN STREET MILWAUKEE. WISCONSIN 53201 

(in.) 

Mounting Bracket 

5 - 2 3 1  
PAY-CI OCU-NIGHT 

C-7551 
7 - O I I  CLOCK Opslg-  DAY 

I ' 

I 

R-130 PRV 
SET 2 0  p I i g  

FROM AIR 
COMPRESSOR - 
PACKAGE 

R-130 P l V  
SET 1 5 ~ 1 1 0  

VALVE 

Typical Applisatiorl 

TO ZONE 
' THERMOSTATS 

15p1io-DAY 
LO pslg NIGHT 

Dimensions 



b SYBRQbN Taylor . . I TRANSMllTER 
300T Series 

File 2-4 

300T SERIES PNEUMATIC DIFFERENTIAL, PRESSURE TRANSMllTER 

I I DESCRIPTION 

The .Taylor Pneumatic Differential Pressure Transmitter is a non-indicating force balance 
instrument transmitting 3 to 15 psig signals proportional ,to the differential produced by 
theprimary element. A compact universal secondary with an extensive choice of primary 
materials and pressure ratings provide a versatile line of transmitter. Five different static 

' 

pressure ratings and a choice of six diaphragm and trim materials are available. Spans from 
1 to 8!lO inches of water, static pressure from 50 to 6000 psi ahd elevation and suppression 
capability from -800 to 600 inches of water, all add to the flexibility of this transmitter. 
Because no.mechanical seals are used, the transmitter is applicable to full vacuum service. 

. b  

The detail specifications following apply to all standard instruments used within the 
published parameters. 

Basic 
Catalog 

No. 

--+. 301T 
302T 
303T 
304T 
306T 
307T 
308T 

Span 
(Adjustable within 

the following limits) 
in. Hz0 kPa 

1 to7 0.25 to 1.8 
51050 1.2 to  12.5 

20 to250 5 to62.5 
2OOt08OO 50 to 200 
20 to 250 5 to 62.5 
20 to 250 5 to 250 

200 to800 50to200 

Zero Point Limits 
13 psi output- 

Max. Elevation Max. Suppression 
in.H20 kPa in.H20 kPd 

-7 -1.8 6 1.55 
-50 -12.5 45 11.2 
-250 -62.5 230 57.5 

, -800 -200 - 600 150 
-250 -62.5 230 . 57.5 
-250 -62.5 230 57.5 
-800 -200 600 150 

Upper 
Range Limit 

115 psi Output) 
in.H20 kPa 

7 1.8 
50 12.5 

250 62.5 
800 200 
250 62.5 
250 62.5 
800 200 

Max. Working 
Pressure 

psig kPs 

Use suppression/elevation spring, Accessory (87) when elevation or suppression exceeds 2 5 %  of actual span. 

SPECIFICATIONS 

Output Signal 3 to 15psig (20 to 100 kPa) (0.2 to 1.0 Bar) (0.2 to 1 .O kg/crn2) 

Repeatability f 0.1 % any span, (+0.2% for 301T) 

Air Consumption . 0.2 scfm (0.34 m3/h) 

Air Supply 20psig (140 kPa) (1.4 kg/cm*) recommended 
18psig (125 kPa) (1.3 kg/cm*) minimum 
25psig (175 kPa) (1.8 kg/cm2) maximum 

Warning Use of a supply gas other than air can create a hazardous environment because a small amount of gas continuously 
vents to atmosphere. 

f ero Adjustability f 5% of actual span . . 

Input Damping 
I 

On 316L sst diaphragm form, damping is continuously adjustable from 0.15 
to 1.0 Hz cornerfrequency. Other forms have fixeddamping: 3 sec for 63.2% 
response on 301T; 0.5 sec on all others. 

Overrange Pressure May be overranged to maximum stated working pressure 

Calibrated Accuracy f 2 5 %  typical (f 0.5% for 301T Extra low range) (includes linearity, hys- 
teresis and repeatability) 

Allowable Vacuum Full vacuum 

Mount ing Position Universal. However, rezeroing may be required if transmitter is mounted 
more than 5O from vertical position 

Ambient Temperature Limits Secondary: -40°F (-40°C) minimum, 180°F (82OC) maximum 
Primary: .40°F (-4n°C) minimum, 300°F (149OC) maximum 

Weight 

Effective ~ c t o b e r  15, 1977 



" .  : <--- - . . - . . ,  
- .. . INTEGRATORS 

1410N, 1411N 
. . . . . , . . . 

File 1-31-2 

. QUICK-SCAM@ 1400 INTEGRATORS, ., 

DESCRIPTION 

The 1410N Pneumatic lntegrator receiws e 3-15 psi input signal and provides a pulir (or 
optional contact closure) output, the rate of which i s  linearly proportional to the input 
nrsgnitude. With the same pressure input signal the 141 1 N provides an output proponion- 
at to the square root of the input magnitude. The pulse outputs are calibrated from 0 to 
200 pulses per hour to 0 to  20,000 pulsar per hour and can actuate up to  two externel ' 

counters. The 1411N is standard with a low level cutoff adjustable from 0.5% to 5% 
input. 

The Integrator consists of two components; a pressure to current tranrducar and en alw- 
tronic integrator circuit board mounted in  a single housing which has dimensiom of a* 
rox. 6" x 6" x 9 .  This housing is designed for rear of panel mounting, Each integralor 
hst 8 'W NPT input port for the pneumatic signal and two terminal blocks, one for the 
power supply and the ether for the pulse output. The power supply is nprmally 8c at 
110, 117, 220, or 234 volts and 50 or 60 Hz. A 24 volt dc power ~ypply .is alsn avail.hl+. 

SPEC1 FlCATlONS 

. . Input signal 

Cut-Off 

Output Signal 
Adjustable Full Span Count Rata 
Pulse Amplitude 
Pulse Width 
Output Pulse 

3 to 15 psig (0.2 to 1.0 kglcm2) (0.2 to 1.0 bar) 

From 200 to 20,000 pulses per hour 
44V decaying to approximately 10V in 80 ms. 
80 ms *lo% 
Not referenced to circuit common 

Output signal can operate Counters with: 

Minimum Resistana 
Counter No. 1 
Cuuntsr No. 2 

Calibrated Accuracy 

Ambient Temperature Limits 
Operati- 
Storage 

300 o h m  
210 ohms 

a . 5  % of input span * one pulse 

+4CI0k M~nirnum. + 1 2 c ~  Maximum (+4:~, +~Q;C) 
4 0 ' ~  Minimum. +I65 F Maxirnvrn ( 4 0  C, +74 6 )  

Retransmitting contaet SPDT mercury-wetted r e d  rohy 
@untsr;l Rerlng 50 VA at 2A maximum or 400V maximum no~inductivs 
Oprating Position 

' 
Vertical (Instrument may be inclined up to 30 from vertical) 

Electrical Classification 

Powa Supply 
AC 

h e r  Consumption . 
AC 
DC 

Dimemiom (Nominal) 

Codes 0,  L - CSA is the Approval Agency 
Coda K - FM is the Approval Agncy 

6 watt;, 10 VA . 
6 watts at 24V 

Waight 
Net 
Shipping 

7.5 Ib (3.4 km) Approx. 
11 Ib (5 0 k ) Approx. . i t6  Effmctive July 16, 1 @ 7 ~  



' . TOTALIZER 
1415N - 1418N 

. . .  
I .  . . . - .  . .... ...... . . . .  . - .  . ......_. . . . . . . . . . .  . . 

. a File 1-31-3 

.: 'QU 1G.K:-SCAN@ 1.400 TOTALIZER 
. , ,  . ! 

. ,.-- 
DESCRIPTION 

( * 

TheTaylor 1415N Series Totalizers are a convenient way to mount electrical.impulse totalizing and predetermin- 
. . . . . . .  ing counters among QUICK-SCAN 1400 Series front-of-panel instruments. . . .  . . 

. . . . . .  
The 1415N has one totalizing sevendigit counter mounted on a 3 in. x 6 in. x 24 in. (75mm x 150mm x 610 
mm) slide. 

--P The 1416N has two totalizing sevendigit counters mounted on a 3 in. x 6 in. x 24 in..(75mm x 150mri, x 610 
mm) slide. . , 

The 1417N has a totalizing sevendigit counter and a predetermining counter mounted on a 3 in. x 6 in. x 24 in. 
(75mm x 150mm x 61 Omm) slide. 

The 1418N has one predetermining counter mounted on a 3 in. x 6 in. x 24 in. (75mm x 150mm x 610mm) slide. 

The predetermining counter has two sixdigit displays. One display is for the adjustable preset count, which counts down toward 
Zero as input pulses enter. The second display counts upward as input pulses enter. When the preset count is reached, a contact 
closure is made. This predetermining counter is standard with both manual and electrical reset, which resets the countdown dis- 
play to the last preset value and simultaneously resets the count-up display to zero. 

The totalizers are available with or without manual reset. 

Counters have either 24V dc or 117V ac input coil rating with a maximum count rate of 36,000 counts per hour. All counters are 
designed to operate in coniunction with QUICK-SCAN 1400 Pneumatic Integrators (1410N 81 141 1 N). 

The totalizers are capable of being relay rack or panel mounted in Taylor Slide-Guide Instrument Mounting Trays. 

SPECIFICATIONS 

Input 
Coil Rating 

Speed 
On-Off Time 

On 
off 

Reset 
Totalizing Counter 
P~erlul.~nlininy counter 

Contact Rating SPDT or Predetermining 
DC 
AC 

Electrical Classification 

Ambient Temperature Limits 
Operating 
Maximum 
Storage 

Dimensions : 

Weight 
Net 
SllipPing 

. C. . . . .  

24V dc (standard) 
11 7V. 60 Hz (optional) 
36,000 pulses per hour, maximum 

50 ms, minimum 
50 ms. minimum 

Optional manual push button 
M~hual push button end clcctrical (1 17V, sc, 20W) resnt 

48V. 0.6A, maximum 
250V. 1 .OA, maximum, non-inductive 

Codes 6 ,  L - CSA i s  the Approval Agency 

. Code K - FM is the Approval Agency 

+40O~ minimum, +120°f maximum (+<c, +<c) 
+30O~ minimum, +130'~ maximum (-1 S, +54 oC) 
40° f  minimum, +165O~ maximum (-40 C, +79 C) 

3 in. x 6 in. x 24 in. (75mm x 150mm x 610mm) 

1415N 1416N 1417N 
5.5 Ib (2.5 kg) 6 Ib (2.7 kg) 6.5 Ib (3.0 kg) 

10.5 Ib (4.8 kg) t i  ~b (6.0 kg) 11 .5 Ih 15.2 kg1 

Effoctivo July 15, 1975 



WBRON Taylor I 
< COMPUTER 

375N. 376N 

375N PNEUMATIC COMPUTER . 
376N SQUARE ROOT EXBRACTOR 

DESCRIPTION 

. . The 375N computer accepts one or &o input pressure signals and produces an output pressure 
signal which is proportional to the product or quotient of two inputs, or, the square root or squwe 
of one input. . .  . . . 

The 376N square root extractor will accept any 3 to 15 psig signal from a differential pressun 
transmitter as its input and produce an output signal proportional to flow. . . . . .  

. .  . .  Basically, the difference between the 375N computer and the 376N square root extractor is tho 
addition of two sensing nozzles and a gasketed function switching plate to the computer thus 
permining quick conversion to multiplication, division, squaring or squam root extraction. The 
computer has bias adjustments making-it possible to handle suppressed or elevated ranges or 
inputs or outputs. 

. . Basic Catalog No. 
375N Multiplication, division, squaring and e~traction 
376N . Square root extractor 

SPECIFICATIONS 

Ourprr?. Signal 3 tu 15 pslg (0.2 to 1.5 kgicrn2) 

Accuracy *0.5% - Nure 1 

Repeatability 

Hysteresis 

Accuracy 0 0% input (376Nl 

Speed of Response 
(63361 

0.25% maximum 
0.10% .typical 

20.5% (includes linearity, hysterais and reputability) 

0.02 sec squaring and multiplying 
0.04 sec division ond square root extraction 

Ambient Temperature Limits ' 30°F (-1°C1 minimum, 140°F (W°C),maximum 

Air Supply 20 psig (18 psig minimum, 25 p i g  maximum) 

Warning Use of 8 supply gas other than air can create a hazardous environment becaum a s d  #mount of gas continuousb 
vents to atmog~here. 

Alr Consumption . 0.2 scfm (0.37rn31h) maximum - 
Mounting Universal bracket for 1 114 to 2 in. (32 to W mm) pipe.,Aho, wall or rur- 

face mounting. 

C o ~ ~ n e c t l o n ~  E l  and EZ (inputs), air supply and output p o h  1 114 in. internal NPT 

Weight 4 lb (1.8 kg) 

MATERIALS OF CONSTRUCTION 

Manifold Die-cast aluminum, epoxy canontd, with )rM enamel finuh 

Cow@? Drawn aluminum with baked enamel finbh 

Note: 
1. From 4 to 100% of input for square root extraction, and 20 to 100% of denominator input 



- TmWH . .  . . 
TRANSMITTER, INDICATOR 

. . . . .. . . 
qwd.l CL.:.rUI.,kn 210T Series, 210K 

.. .I ...-....- . ..... _ . .. _ _  . . . . . .  _ ..(_.. , , _  . . , - ... ....-. .. .. - ... " .... ,. . .. . "..- ..- .,: . 
File 2-1 

BRANSCOPE@ PNEUMATIC TRANSM.lTTER 
AND lNDlCATOR 

Large  Dia l  Indication 11-3/4 jn. (300mm) Long  
Single Package Pneumatics Simplifies ~ a i n t e n a n c e  
Proven Actuating Elements Interchangeable with FULSCOPE"  Units - 

@ Enclosed Motion Amplifier Eliminates Dead Spot 
L o w  Cost  Alarms Servo Actuated 

. 
DE'SCRIPTION 
The 210T and 211T TRANSCOPE Pneumatic Transmitters are available for the 
measurement of temperature, pressure, volumetric pressure, liquid level, flow, force 2 1 0 ~  
(load) or absolute pressure. They provide a pneumatic output signal proportional t o  
the measured variable in the range of 3 t o  15 psi (0.2 t o  1.0 kg/cm2). Both servo and 
measuring element driven alarms are available. For piped and mounted air supply sets, 
see Ffle 7-18 
The 210K is a TRANSCOPE Indicator only, matching the 210T in performance spec- 
ifications and appearance. This indicator can also be equipped with measuring element 
driven alarms only. 

-SP ECI F l C A T l Q N S  
Accuracy: Case: 7-9/16 in. x9-3/4 in. x4-1/2in. 

+Transmiss ion Signal: 20.5% (1 92mm x 248mm x 125mn) 
Material: D i e  cas t  aluminum +Ind ica t ion :  1% 
F in ish :  Grey Butoxy  Res in  Threshold Sensi t iv i ty:  0.1% 

Hysteresis:  0.1% o f  input span Weight: Approx. 9 Ib. (4 . lkg) for  

Recommended A i r  Supply: 20 p ~ i ( 1 . 4 k g / ~ ~ Z )  Pressure Transmi t te r  w i t h  
Bourdon Element 

Ambient Temperature L im i t s :  -400 to  Mounting: Un iversa l  Bracket 
+180°F (-40.0° t o  82.2OC), or l i m i t  
of  primary element Air  Connections: 'A. Int. N P T  

.Ambi%nt Temperature Effect: %.5% for Bottom: Std. Back: Opt ional  A 
Scale: 11% in. (300mm) long, b lock  50 change i n  case temperature be- 

f igures'ond graduat ions on whi te  
tween 5 0 ' ~  and 1 SOOF; When supp2- Glass: Std.-Double strength Plate.  
ed w i th  TME's~houldobe 25OF (-1 0 C )  Optional :  Safety glass, Ant ig la re  
nrininiun~, 167 F (75 C) niaxiniun~. or c lear p las t i c .  . 

Suppression: Avo i lob le  on some e le-  
mcnts. Consu l t  ind iv idua l  Prica Liete. 

+ For  most primary elements A Not ovo i  table on Terms, 36  8 42 . 

Effwtive July 15. 1976 



I. 
: TYPE 73 
i PIPE SIZES 1Y2" to 16" 

- .  TYPE 74 
. .. 

-.:. .. . . .PIPE . SIZES 3" to 36" 
. . 

I 
TYPE 73 
STANDARD INSERT SENSOR. 

MOUNTS THROUGH SINGLE 42" THREADED STEEL WELD 
COUPLING WHICH IS SUPPLIED. OPTIONAL COUPLING 
MATERIAL AVAILABLE IN 316SS, PVC, ALUMINUM, COPPER, OR 
POLYPROPYLENE. 
KYPE 74 - 

- 

STANDARD INSERT SENSOR WITH SUPPORT ON BOTH SIDES Y 
OF PIPE FOR HIGHER VELOCITY FLOWS. 

MOUNTS THROUGH %" THREADED STEEL WELD COUPLING 
AND SUPPORTED ON OPPOSITE SIDE BY IDENTICAL M" THREADED 
WELD COUPLING AND PLUG WHICH ARE SUPPLIED. 
OPTIONAL COUPLING MATERIAL AVAILABLE IN 316SS, 
PVC, ALUMINUM OR COPPER. 

APPLICATIONS: 
m- M E ~ I U M  VELOCITY rLOW 

PIPES. TUBES. DUCTS (CIRCULAR. RECTANGULAR. - - . - -  
OR IRREGULAR SHAPES) 

9 SIIITARI E FOR ALL PIPING MATERIAL3 

FITTINGS AVAILABLE: 
# I -  H" NPT 
#2 - %" NPT 
# 3  - %" NPT 
#4 - Y!" COMPRESSION ADAPTER 
#5 - BRASS VALVE WlTH %" SAE FLARE 
#6 - 303SS VALVE WlTH %" FEMALE NPT CONNECTIONS 
#7 - Ih" FEMALE NPT THREADED FITTINGS ON FLANGE 
#8 - 42" SOCKET WELD FITTINGS ON FLANGE MAX. D.P. CHART 

AVAILABLE MATERIALS: 
316SS 
HAS?ELLOY c (+3 FITTING ONLY) 
TITANIUM (#3 FIUING ONLY) 
REQUEST DRAWING E-165, E-165A - TYPE 
REQUEST DRAWING E-166 - TYPE 74 

TEMPERATURE/PRESSURE RATINGS 
TYPES 731-734s TYPE3 741.744, TYPES 151-734, 
TYPES 781.764 

LETTER 
Steel (Stnd) 
316SS 

761-764 304/316SS 316SS (Opt) 
75 6 76 1 Hastelloy G 1 ;;; 1 75 6 76 TIt8niuin 

:3 Fining Brass Valves (Also Part * M M  1 

:6 Fitt lng Stainless Valves (Also Part OM03 1 

1. Max. D.P.'s shown i n  inches HzO, and apply t o  
measured fluids. 
2. Max. water f low rates in G.P.M. shown in  parenthe 
3. Max. f low rates fo r  other f lu ids .  ... use eauations. p. 
a 18. 

Maximum recomrmndd slatic I l m  pressures 
for sale c o n l i n u ~ ~ s  n r v f m  b a d  on rrakina 
lemmralurcs ar* *hem.  For uh wrhing OOn. 
ditions. keep to t h  I& of Wm curve listed tor 
the t y p ,  material m d  rlze. 
F in in r  r7 and r 8  lirnltatiqn are contifumt 
upon ~I.c. spacilisltions. 
Hex head r9 lining ratin@ am continent upon 
l1?(1m or weld spccilications. 

TYPES 731-754, TYPES 741-744, TYPES 751-104, w r t s  7 8 1 . 7 ~  
GRAPH E 

KILOCRAMS C I R  SIUAKI CCItTIMtTKR STATIC .IISSUI( 
I4 ?a 42 58 70 U N 11s 117 1 IS¶ 1 1 U  

YO'C 

ln-c 

UC 

428% 

SO'C 

a1s.C 

W C  

zavc 

1m 
JO'C I 8  ' . 
a - c  

zm ux, 600 .oo looo 1aa1 irr ~ w a  ir noo no0 z o o  m0 
COUNDS C I I  IIUARK I*CY STATIC PRIKSU8K 



ELECTRIC WATER FEEDERS 

r , The McDonnell No. 101 Electrical Water Feeder is designed for 
use on steam boilers up to 5000 sq. ft. capacity, to convert a low 
water cut-off installation into the equivalent of an electrical feeder 
and cut-off combination. The cut-off has the task of stopping the 
burner should the boiler water line drop below a minimum safe 
level. The No. 101 operates automatically to keep the water line 
above this safe level. 

The No. 101 is controlled by a special "feeder" switch provided 
in all the McDonnell Cut-offs listed in selection table on page 5 
opposite. The "feeder" switch operates at a level slightly higher 
than the cut-off point 

Adding the No. 101 to a cut-off installation eliminates the 
chore of adding water to boiler manually. It contributes to heating 
comfort, and minimizes danger of freeze-up during absence, by 
going into action immediately to maintain or restore a safe oper- 
ating level. It can even forestall an unnecessary service call that 
might otherwise result from a slight temporary loss of water in 
the system. 

The No. 101 can be installed in any horizontal run of cold 
. water supply pipe, either above or below the boiler water line. 

! 
I 

No. 161 ELECTRIC WATER FEEDER 

. f Tho No. 101 Electric Water Feeder has the same packless con- 

i 3rudion, raraight thrust valve action and built-in strainer per- 
I fected In other McDonnell Feeders. Closes drip tight after 1; operating. ageinst supply pressures up to 150 psi. 

1. For QU k l l e r s  -The standard No. 101 is furnished with 115 
j .  V.A.C. coll. Also available with 230 V.A.C. coil. Both are listed by 
I Undemrlters Laboratories. 

- For Gas Bollem -The No. 101 is also available with low voltage 
coil and companion transformer for use on gas fired boilers hav- 
ing 24 volt contra! circuits. Order No. 101-24V (with transformer). 

Product Wumkr 
Shipping Weight 
Maximum Water Pressure 
rWaxlmum Boiler Pressure 
Maximum Boiler Sizo 

I MEDONNELL 
MAKE-UP WATER FEEDERS 

In higher pressure boiler feed systems a make-up feeder, like 
those shown below, is usually provided on the condensate re-' 
ceiver. It serves to add make-up water to receiver when necessary 
so there is always an adequate supply for boller demand. 

McDonnell Make-up Feeders provide large feeding capacity. 
Valves and seats are of stainless steel, and protected by a large 
integral strainer. Positive alignment of the valve is assured by 
McDonnell cam-and-roller, straight-thrust action. 

These make-up feeders, and other McDonnell Feeders such 
as shown on Page 3, can also be used for many other liquid level 
control applications. 

Water Feeding Capaelty In Pounds Per Hour 

The McDonnell No. 25A is a dependable float-operated feeder 
used to add make-up water to condensate receiving tanks when- 
ever necessary. It is mounted to the tank with 1" top and bottom 
equalizing lines and feeds water through a separate pipe. Has 
large capacity, with high temperature composition valve and 
monel seat. 

P d u d  
Number 

No.25A 
21 Series 

21 SERIES MAKE-UP WATER FEEDERS 

--=.-.. - \ 
"NO. 2561 ,MAKE-UP WATER FEEDER 
i - -  

City Water Supply Pressure Minus Tank Pressure 

Product Number 
Shipping Weight 
Maximum Body Pressure 
Maximum Water Supply Pressure 

For supplying make-up water to  condensate receivers. Flange 
mounts right on side of receiver; this permits a savlng In space. 
and a very simple piping arrangement. Make-up water is fed 
through the integral strainer, through the valve, and directly 
into the tank. Two flange sizes are available. 

No. 25h 
38lA Ibr. 
35 psi 

100 psi 

Product Number NO. 21 No. 221 
Bolt Circle Diameter (6 Bolts) 5%" 8%" 

Maximum Receiver Pressure 35 psl 

70 psi 
8800 
11300 

60 psi 

8150 
10500 

80 psi 
9400 
12000 

40 psi 
6550 
8600 

30 psi 
5600 
7500 

10 psi 
3100 
4100 

50 psi 

7400 
9600 

20 psi 
4500 
6000 
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DIFFERENTIAL PRESSURE 
LSL - CONTROLS 

FEATURES 

Bellows actuated. 

Maintain difference betwemn two source pressures. 

Range Limits: 0 to 90 PSID. 

Snap Switch Rating: 15 amps, 125/250 VAC, 
resistivm SPDT contactr. 

. NOTE: Modelr 127, 140 end 160 avri l rble wlth : TYW J21K.. . Single Switch. 1 Type J2IKB . . . Dual Switch. 316L slainieas steel bellowa. 

Settings are adjusted internally . Switches may be set 
i via hex adjustment screws. up to 50% of range apart. 

Enclosure is die cast olumlnlrm. .,.-.- - + ! I  ' - 2 . 9  5 r' 
. - . )Z C - . - . ,  1 .. 

1 232 1 5-1102 l o t 0 2 5  30- Hn vac - 110 Ps1 I 5 - 15 or 1 232 
I I I I I I 

I Brass Brass 40. 30" Hg Vsc - 180 PSI 
Bellows 

150 
80 30" Hg Vac - 200 PSI 

I 254 
357 #347 St. St. 1347 

Bellows St. St. TO 30" HQ Vac - 350 PSI 357 

NOTE.: DIIIerenllal Pro01 Prerrure . . . The maxlmum dlllerence brlween 
~ ~ l ~ u n l e s s  olherwlse noted. the two sensed pressure8 lo  which the conlrol may be expored 

tMsny In  stock. Consult Prlca Llat tor slock Inlormatlon. wlthout hrrmlul ellect to perlormence (om1 point r e ~ e a l a b l l l l ~ .  ere.). 
D1"emnllal Prer*ure Rango . . The llmltr 01 the dlflerence between Worklng Prerrure . . . The presaure llmlls to whlch arch #en-. 
the two sensed Pressures wlthln whlch the snap swilch may be ad- &or can srlely be exposed ar long ar DIHerantlrl Proof Prersure k 
luared to  ectuele and deectuate. not exceeded. 

. . A- 
For Diaphragm Differential Pressure Controls rea Page 13 (300K Smrler) 

A ~ ~ R O X .  m. 
2 16s. 7 0 2  

I M U .  wr. 
a and = Adjustment 2 LmS. 

-~ -- 
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. C A L K :  O N K  I N C U  

KU, KUM 

GENERAL PURPOSE 
KU - open relay, 5 and 10 amps ' 

KUP - enclosed, 5 and 'I 0 amps ' 

KUM - open relay, 15  amps 
KUMP - enclosed, 15 amps . . 

-1 
.CALL: 0 N K  I N C W  

UL File E22575 

#UP. KUMP C.S.A. File 15734 

ENGINEERING DATA 
KU Series relays comprise open styles KU and KUM, and 
enciosed styles KUP and KUMP. An exceptional wide choice 
of optional features is available with each series. Their 
quick-connect/solder terminals are  a substantial cost saver 
on  modern production lines. Several types of custom nylon 
sockets make the series convenient plug-in relays. 

Standard relays are furnished with .187" terminals; .205" 
terminals are  available upon request. The  open styles can be  
furnished with either a ,218" or  a .125" long locating tab and 
with o r  without a mounting stud. 

Two styles of clear polycarbonate dust  covers are  avail- 
able for  the  enclosed styles. One is plain, for use when the 
relay is  mounted in a socket. This case also can be furnished 
with a stud-and-locating tab plate mounted on the end op- 
posite the terminals. The other case has  two slotted flanges 
fo r  bracket mounting the relay directly to  a chassis. The 
bracket-mount case is not suitable for socket mounting. 

Relays with either type of dust cover (except the model 
with stud on end of case) can be furnished with a handy 
external push-button for checking circuits by  manually op- 
crating the movable contacts. A hold-down spring can be 

furnished for socket-mounted styles also applicable t o  screw 
terminal sockets. When desired, the KUP and KUMP 120V 
and 240V AC types can be supplied with a. neon lamp wired 
in parallel with their coils to indicate power is  reaching the 
relay. 

Reliability and long life of the Series is enhanced by  long 
contact arms and a unique method of staking the stationary 
contacts, as  well a s  barriers molded into the front. 

Several types of custom nylon sockets are  available. They 
accommodate all openn and plain case styles having .187" 
terminals. The socket types are: solder, printed circuit. 
quick-connect, quick-connect with terminal barriers, and 
screw terminals. All are  rated 10 amps. 

Standard KU and KUP relays a re  recognized under the 
Component Program of Underwriters' Laboratories, Inc. File 
No. E22575 and Canadian Standards Association, File NO. 
15734. Any electrical o r  mechanical deviations from stand- 
ard relays a re  subject to  re-examinetion by UL and  C.S.A. 
UL approval on the KUM and KUMP is  pending. 
'Caution should be  exercised in handling socket-mounted 
open relays due to the inherent shock hazard. 

OPTIONAL FEATURES AVAILABLE 

An models In this series ~ l l  encloaad mleys (except 
a n  epulpped wlth quick- wlth stud on end of case) 
*"nn- terminals punched are available with push-to- 
for buldarins. .187* teml-  test button whlch operates 
Os!* at* bqandard but . ~ 0 8 ~  the movable contacts for 
*m srbllable. manually checking clrcults. 

A neon lamp wlred In par- 
allel wlth Its coll to Indl- 
cate that power is reaching 
the relay Is available on en- 
closed 120V and 24OV AC 
types. 

Two rtyles of heat and Several socket types can be 
shock resistant polycarbon- rupplisd. 
ate dust coven can be fur- 
nished. One plaln. the other 
wlth slotted flanges for dl- 
recl-lo-thasals mounting. 
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Commercial Gas-Fired Glasslined 
7. HOT WATER HEATERS 

1 00 gallon tank capacity 
168 and 227 gallon per hour reheat capacity at 1 00° rise 

199,900 and 270,000 BTUIHR input, natural and propane gas 
ASME code model available 

3-year limited warranty 
state 
WATER HEATERS 

The 100 gallon tank capacity gas-fired water heater is avail- Models 
able in two models. Model 1W199 with a 199,900 BTUIhr. 
input, is.for installation where heaters oI less than 200.000 

100-199 ET4 
BTUIhr. must be used. Model 100-270 with a 270,000 BTUIhr. 100-270 ET4 
input, is for installation where heaters of more than 200,000 
BTUIhr. may be used. The two models are otherwise identical. 
The 100's are design certified by the American Gas Associa- 
tion Labgratories and the National Sanitation Foundation for 
supplying 180°F, water both as an 
(a) Qpe A Automatic Circulating Tank Heater, and 
(b) Qpe B Automatic Storage Heater. 

When used singly or in manifolded multiples as a "Type 
A" heater with separate storage tank the 100's are designed 
to provide sufficient gravity circulation and no circulation 
pump is required. 

When used singly or in manifolded multiples as a "Type B" 
Storage Heater the 100's are constructed to provide a com- 
pletely independent hot water system needing no separate 
storage tank, or pump. When installed with a mixing valve 
they can supply both 140°E general use hot water and 180°E 
sanitizing hot water simultaneously. 

EngineeFing Features 
Tank-Internal. multi-flue construction lined with durable 
high silica content glass hest suited for commercial water 
heater applications involving large quantities of high tem- 
perature water. 
Burner-Battery of patented design tubular units provide 
even distribution of heat to tank bottom and flue ways. Silent 
operation, with each burner performing at its optimum effi- 
ciency. Battery of burners contained in easily removable single 
unft tray* 
Insulation-A 2" blanket of treated fiberglass completely 
enveloping the heater. 
Hand-Hale Cleanout-Easily accessible cleanout located on 
front of tank for periodic removal of lime, scale, silt, sand or 
other foreign matter deposited in the tank. 
Relief Valve-Each Vulcmll kutister heater is ouppliod with 
factory installed ASME rated pressure-temperature relief valve. 
Non-Electric Control System-A completely gas operated me- 
chanical control system provides positive control and safety 
shut-off-avoiding down time due to failure of electrical com- 
ponents or supply. In the event of pilot outage the safety 
valve shuts off all gas supply to heater within seconds. 
Electrolytic Protection-Multiple large extended rods of high- 
est quality magnesium provide maximum cathodic protection 
of all internal tank surfaces. \ 

Water Connection-Choice of top or front, hot and cold 
water connections. 
Special ECO Feature-Each Vulcraft heater has a factory 
installed E.C.O. (energy cut off) switch. 
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FORM VG1281177 1 7 5  

j Models 1b0-199 ET4 / 100-270 E13 
I 
I 
j Appkation &atton stallations. However. in certain special Restaurants and  Insti tutional  Food 
! installations where tremendously large Service-Hot water requirements for 
1 volumes of hot water are needed in a this type of installation usually deter- 
i ,  very brief time (such as  institutional mined by dishwashing needs. The 100's 
j The following information is intended showers ,  industrial  plant clean-up can supply a11 hot water requirements ' only as a general guide of typical instal- installations) it should be  installed for any door or hood type commercial i 
1 lations for which the 100's are suited. either singly or  in multiples with a d ishwasher  plus normal hot wa te r  
i Formoredetailed engineering and appli- storage tank of 300 gallons to' 1200 requirement:;. when a mixing valve is 

cation i n f o ~ a t i o n  please consult the gallons. used. The 1(.10's can furnish the neces- 
I VULCRAFT Commercial Water Heating Typical installations for approximate sary water for conveyor type dish- 
; Engineering Handbook. sizing of the heater are a s  follows: wtlshers using up to 162 gallons/hour. 

Formaximumeconomyand~tiliration Aputmnts-Averagesizeapartments ' T h e a b n v e r p p l i c a t i o n s a r e f i g u r e d  
I of floor space it is recommended that with no automatic washing equipment supplying 181J°F. water. 

the 100's be installed singly or in mani- and standard shower heads up to 19 Final sizing of all installations should 
folded multiples without using e storage units per heater. If used in apartments he dont: 0NI.Y from the Engineering j tank in the majority of commercial in- with 2 baths 14 units per heatrr. kla~idbook. 
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In keeping with our policy of continuous 
product impmvemenis. we reserve the right 
to make minor changes without prior notice. 

The 100's are design certified by 
the American Gas Association Lab- 
oratories and are constructed in 

, accordance with Standard No. 5 of 
the National Sanitation Foundation 
for use with a11 types of dishwash- 
ing equipment. Extension legs avail- 
able  for compliance with NSF 
s tandards .  

~vailable ' in '  Glasslined 
ASME model 
Warranty: 3-Year ur~ly. 
(1W270EZASME) : 

ASME Shipping Weight 
880 Lbs. 

* * l t R  * l l L R  

COLD 

j I 
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DUAL i c u p r m w  ?* 
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i INDUSTRIES, I N .  Ashland City. Tenn. 3701 5IHenderson. Nevada 8901 5 



WLCRAFT 
COMMERCIAL GAS HOT WATER HEATERS 

SAFETY INSTALLATION OPERATION 
MAINTENANCE PARTS 

STATE STOVE & MFG. CO., INC. 
ASHLAND CITY, TENN. 3 7 0 1 5  

AND 
HENDERSON, NEVAD 89015 :! 

ITE: T h e  first t w o  p a g e s  h a v e  b e e n  d e l e t e d  b e c a u s e  of the d n a b l i l i t y  
t o  r e p r o d u c e  r e a d i a b l e  c o p i e s .  



iOR SAFE OPERATION, PLEASE TAKE THE TIME TO READ THIS INSTRUCTION BOOK BEFORE ATTEMPTING TO INSTALL 
YOUR NEW WATER HEATER. THE INSTRUCTIONS IN THIS BOOK ARE INTENDED TO HELP YOU AVC'3  UNN~L-ESSARY 
ACCIDENTS AND SERVICE COSTS BEYOND OUR CONTROL. PLEASE READ IT FIRST. 

' C . .  

SAFETY HINTS . . . . 

1. Before installation, check your installation instructions, applicable local 
codes and gas company requ'iremr?nts. 

2.. A new A;G.A. design certif ied temperature and pressure ie l ie f  valve wi th  
l imits no greater than 210" F. and 150 pounds pressure must be installed 
properly at time of heater.installation. Tliree year models come'equipped . ' 

w i th  a factory instal led temperature and pressure relief valve. . , ,  

Failure to install, or an imbroperly installed temperature and pressure re- 
. l ief valve, w i l l  release the manufacturer from claims resulting from ex- 

cessive temperature and pressures. 

3. Installation clearances at rear and sides of heater must be no less than 6 
inches. Heater mclst be located on a non-combustible floor. 

4. Flue pipe clearance must be at least 6 inches from combustible surfaces. 

5. Adequate combustion and ventilation air milst be provided for proper com- 
bustion and vent action. 

6. Apply pipe thread compound resistant to the action of I i q l~ i f i o t l  Petroleum 
gases. 

7. DO not reduce flue pipe size below that of draft hood opening, nor alter 
draft hood or i ts relief openings. 

8. Check a!\ gas piping, including factory piping for leaks, using a soapy water 
solution or non-flamable leak detection f l ~ ~ i d .  The use of matches, candles, 
or open flame may cause an extreme fire Iiazard. 

9. Consult your local gas ut i l i ty  to examirle installation for propriety and 
safety. 

CONTENTS 

Safety . . . . . . . . . . . . . . . . .  
lnstollntion . . . . . . . . . . . . . .  
70-725 Wiring Diagram . . . . . . .  
Operation . . . . . . . . . . . . . . .  
Maintenance . . . . . . . . . . . . .  
Instal lation Diagrams . . . . . . .  
Parts . . . . . . . . . . . . . . . . . .  
Perfornlance . . . . . . . . . . . . . .  

A l l  appliances i n c l u d ~ d  in this manual were tested i l i~der "Title of Standards" AN5 721 ,J1).3 
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GEWRAL INFORMATION 

Pages 8 and 11-13 show detailed installation dia- 
grams. Check them thoroughly for materials and 
method before starting installation to avoid pos- ' 
sible errors and lost time. 

I . :  . . , '. TYPE OF GAS .... .: 
:. ... :.. . . . . . .  

. . Make sure gas supply i s  the same as specified on 
rating plate of heater. If rating plate specifies 

. . another type gas, do not install heater. 

. . LOCATING TI-IE HEATER 
(See "important" note, Page 22) 

. 

Locate heater as close to stack or chimney as pos- 
sible. The stack or chimney must be free of. soot - 
or other obstructions. 

:Installation of water heater should be accomplished 
,in such a manner that if i ts tank or other con- 
nections should leak, the resulting flow of water 
'shall not cause damage to an adjoining area. Under 
no condition is the supplier nor the manufacturer 
to be held liable for any water damage in  connec- 
tion with this water heater. 

FLUE PIPE SIZE AND INSTALLATION 

All  products of combustion and vent gases must be 
completely removed to the outside air without con- 
densation in vent or spi.llage at draft hond. Hori- 
zontal runs of flue pipe must have %" per lineal 
toot min. upward pitch. 

Use strong. gas tight pipe for proper venting with 
a cross-sectional area equ?! to that of the draft 
hood outlet. Observe clearances from al l  com- 
bustible material and provide vent outlet with an 
'approved cap. 

In addition to local ordinances and rlt i l i ty require- 
ments consult the American Standards Association 
"Installation of Gas Piping and Gas .',ppliances 
in Buildings"' as a guide. 

Where continuous or intermittent backdraft is found 
to exist, check chimney conditions. In some cases 
a blower type flue gas exhauster must be employed 
between the' appliance and the stack to assure 
proper venting and correct combustion. 

300 LBS. PER SQ. IN. HYDROSTATIC TEST PRESSURE 
150 LBS. PER SQ. IN. WORKING PRESSURE A.G.A. 

MODEL NO. SERIAL NO. 
I I 1972 I 
EeuiPPm MLP INPUT RKOVERY C A P A C ~ Y  
I I I I 
1 I 

I 

GAS B.T.U./HR. GAv./HR. U.S. GALS. 

Combining vents as shown is satisfaciory, pro- 
viding the basic rules of good venting are observed. 
In either case, the vertical rise above draft hood 
( X )  before any fitt'ings, should be as great as pos- 
sible. A l l  venting connections should be made in 
accordance with local codes and ordinances. 



METAL. 
METAL 

MANUAL GAS 
HUT-OFF VALVE 

GAS SUPPLY 
TO CONTROL 

PIPE CAP 

When .vents are combined, area of the combined 
vent should be equal to area of the largest single 
vent, plus 50% of area of a l l  others joining it. 

t " :  ' , '  

EXAMPLE: To combine two 6" vents with an 8" 
vent, the area of a combined vent 
should be one half area of two 6 inch 
inch vents (14 t 14) plus area of 8 
inch vent (50) or 78 sq. inches. Refer- 
ring to chart, 78 sq. inches require 10" 
diameter vent. 

.COMBUSTION AND VENTILATION AIR 

Vent Size 

5" 
6" 
7" 
8" 
9" 

It is imperative to have an adequate supply of com- 
bustion air for gas burning appliances. (One square 
inch for each 1,000 BTU input.) 70-725 requires a 
minimum of 1600 sq. inches combustion and vent 
air. Air is being drawn into combustion chamber 
from surrounding areas for combustion, as well as 
providing ventilation for proper vent action. There- 
fore, it i s  important that local codes be consulted 
when equipment is being installed in a cbse ly  
confined area. 

Where an exhaust fan is  installed in the same room 
as heater, air wi l l  be drawn into the room through 
the chimney. Air supply openings must be large 
enough to admit air exhausted by the fan and that 
required by all gas burning appliances. A down- 
draft or back-dratt wi l l  prevent proper combustion, 
causing soot which may result in serious damage 
to the heater. (See "Important" note, Page 28). 

Square Inches 

20 
28 
38 
50 
64 

SIZE OF GAS SUPPLY LINE 

Use gas supply line of adequate size to insure ful l  
gas input to heater. Porivde and install necessary 
pipes, fittings,. valves, etc. to each heater as 
shown in illustration. Apply pipe thread compound 
resistant to the action of liquified petroleum 
oases. 

Vent Sire 

10" 
' 12" 

14" 
16" 
18" 

Gas piping. to heater(s) must be large enough to 
carry the full load without abnormal pressure drop. 
The following charts show recommended gas pipe 
size for heaters installed at various distances from 
gas meter, based on a pressure drop of 0.3 inch 
water column, and specific gravity of 0.6 (propane 
935 1.53). If gas pressure at  outlet of meter i s  
less than 5 inches water column, use pipe one size 
larger than indicated in table. 

Square Inches 

79 
l j 3  

' 154 
20 1 
2 25 



G A S  PIPE SIZES 

GAS METER SIZE 

Correct gas pipe size for heaters operoting on 
NATURAL GAS 

)'he installer should check Lhe uullet pressure by 
install inn a manometer in ~rov ided "~ressure t a ~ "  

Tot01 
lnput 

@TU/hr 

65,000 
100,000 

' 150,000 
200,000 
300,000 
400,000 
500,000 
b00.000 
750,000 

Correct gas pipe size for heaters operating on 
MIXED GAS 

... ..- 
a Correct gas pipe size for heoters operating on 

MANUFACTURED GAS 

of the control. Pressure reading shouid be between Ee sure gas meter has adequate capacity ioi. the 
3.5 and 4.0 inch water column. Minor adjustments, complctc building load, including ncw Ilcatcr(3) 
i f  necessary, can be made with prttssuie adjusting and other gas burning appliances. C o n s ~ ~ l t  your screw, located on top of control. local uti l i ty i f  meter is under sized. 

Total 
lnput 

B T U / ~ ~  

65,000 
100,000 
150,000 
200,000 
250,000 
300,000 
400,000 
500,000 
600,000 
750,000 
- 

Total 
Input 

)TW/hr 

65,000 
I Q ~ . O O O  
1 50,000 
200,000 
250,000 
300,000 
400,OUU 
500,000 
600,000 
750,000 - 

Correct gas pipe sire fur heaters operating on 
LIQUEFIED PROPANE GASES -- . .-. -7 

Total DISTANCE TO METER, IN FEET 

GAS PRESSURE REGULATION Having established proper gas pressure settings, 
the heater should be checked for proper fir ing rate 
indiccltcd on rating plate. I f  your installer i s  not 1411 water heaters described in this manual are 
equipped, nor familiar with the above procedures, furnished with a gas pressure regulator when e- 

quipped for natural gas. contact your local gas company or gas dealer before 
lighting your heater. 

DISTANCE TO METER, IN FEET 

30 

YI 

'h 
1 
1 '/4 

1 114 
1 %  
1 
11/1 

DISTANCE TO METER, IN FEET 

.. -. 

DISTANCE TO METER, IN FEET 

30 

% 
1 
1 
1 
1 4 

1 4 

1 % 
1 '/7 
1 '/I 
2 

180 30 

h 
1 
1 '/4 
1 % 
1'/4 
1 '/4 
1 
2 
2 
2 

60 

3 

1 
1 
1 %  
1 '/A 
1 I /  

1 %  
2 
2 

1 210 1 2 0  90 
Input 

30 

60 

3h 
1 
1 
1 % 
1 '1. 
1 2 

1 
l a  
2 

, 2 

150 60 

1 , 
1 
1 '/4 
1 '/4 
I '/l 
1 'h 
2 
2 
2'/1 
2 

60 . 

90 

)/r 
1 
1 
1 %  
1 '/4 
1 / 
2 
2 
2 

90 

% 
1 
1 % 
1 '/4 
1 4 

1 I 
2 
2 
'I 
2 

I 

1 

120 

h 
1 
1 %  
11/4 
1 '/I 
1 / 
2 
2 
2 

120 150 180 210 

1 1 

1 % 
1 4 1 
1 I 1 '/I 1 '11 
1 'h 1 '/I 
2 2 
2 2 2 
2 2 2 2% 
2% 2 

'/I 
1 

'/I 
1 

% 
=I 

90 

1 
1 % 
1 '/4 
l'/l 

I 

1 

2 j 2 
2 2 
2 2 3 

3 3 
2% 3 . 3  
3 3 1 3  3 3 .-- 

120 

1 '/r 
I '/A 
1 '/I 
1 '/I 

- 

% 
v4 

150 

1 '/r 
1 11 
1 1 

1 1 

65,000 
1 oo,ooo 

150 

1 
ll/. 
1'/4 
11/4 
1 '/I 
2 
2 
2 
3 

1 
I 
1 
I '/r 
1 !I4 

1 '/r 
1 %  
2 

% 
% 

1 1 1 1 %  r 

1 
1 
I '/r 
1 I/, 
1 '/r 
1 
1 % 

- - . - -.- -. . . - 

1 8 0 ] 2 1 0 - g ~ ~ / h ~  

1 50,000 
200,000 
250,000 
300,000 
400;OOO 
500,000 
600,000 
750,000 

1 '/r 
1 . 

1 '/l 
l'/i 
2 

180 

1 
l'/r 
ll/r 
1 %  
1 1/2 
2 
2 
2 
3 

-- 

1 '/r 
I !/A 

1 I / 
4 

1 
1 
1 / 
1 '/A 
ll/r 
1 % 

210 

1 
l'/r 
1 %  
I!!, 
1 '/I 
2 
2 
2 

. 3 

1 % 
1 % 
1 '/2 

1 % 
1 Y 

1 ' 2  

2 
2 

2 ! 2 

1 % 

1 '/I 
1 % 
2 
2 

1 % 
1 '!a 
1 % 
2 
2 
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WATER PRESSURE REGULATION 

I t  i s  strongly recommended that fluctuations of 
water pressure and "water hammer" (both have 
damaging effect on tanks) be controlled by instal- 
lation of a pressure reducing valve i n  cold water 
supply line; particularly when incoming pressures 
exceeds 60 psi. I t '  is  essential; 'however, t o  in- 
vestigate the demands of a l l  fixtures supplied by 
the hot water system before deciding on one pres- 
sure reducing valve in the main supply line. A 
niultiple installation of s i ~ c h  valves may be neces- 
sary throughout the system, due to wide variation 
in  hot water demands. 

CAUTION: Some pressure reducing valves permit 
the flow of water in one direction only. Due to  
water expanding when heated, i t  is a must that a 
pressure relief valve be used in conjunction with a 
pressure reducing valve. 

TEMPERATURE AND PRESSURE RELIEF VALVE 

r M A N U A L  RELIEF To prevent possible dariger of over heating, a tem- 
perature relief valve is a must.' A new A.G.A. 
design certif ied valve with l imits no greater than 
210" F. and 150 pound pressure must be installed in 
provided re1 ief valve opening. 

Three year models are factory furnished with a 
properly sized combination temperature and pres- 
sure relief valve as standard equipment. I t  i s  an 
automatic reseating lever type, approved by ASME, 
so located in  the water heater tank as to provide 
quickest sensing and proper functioning. 

One year models are certif ied' and equipped with 
an alllomatic 'gas shut off system actuated by high 
water temperature. A l isted combination tempera- 
ture and pressure relief valve shall be instal led at 
time of installation of heater. Local codes shall 
govern instal lation of rel ief devices. 

Install a pipe from relief valve outlet to an open 
drain, or other suitable drainage point not s ~ ~ h j e c t  
to treezing. 

USE PIPE SIZE EQUIVALENT TO OUTLET OF "T& P" 
VALVE. 

DO NOT REDUCE PLUG OR CAP OUTLET. 



70-725 WIRING DIAGRAM 

Bra w . 4  Mmu~ 
- \  

f i  UE Z#P&eATURE N / ~ U  L/wT 
. . \ . .  r - - 7  

I I 

L - -  J 

/F ANY OF 7HE OR/G/IVAL W/RE RS 
ul//R'NG S O W  L /ED WITH TXE RPPL IHNC'E 

70- 725 
MUST BE REPLACED, /7/MVST BE 
REPLACED W/7M /05 "C. WIRE 04 . 
1725 EQu/v .~ t -A/7 ' .  059 182 

MINIMUM LINE VOLTAGE WlRE - # I 4  AWG 

This  worer heater nlur;L be electrically "~ra i rnd~d"  
by the installer. Using a' screw on  the heater 
junction box, a wire must be run to  connect the 
heater to an uninterrupted metallic ground. 

, 

NOTE: IF ANY OF THE ORIGINAL WIRE AS SUPPLIED WITH THE PIEATER MUST BE REPLACED, IT MUST 
BE REPLACED WITH 105" C. THERMOPLASTIC AWM WlRE OR ITS E.QUIVQLENT. 



GENERAL INFORMATION 

Before l ighting heater,' be <&tiin .hkater and sys- 
tem i s  f i l l ed  with water. Expel air  by opening a l l  
hot water faucets. Close faucets' a'nd inspect sys- 
tem for leaks; repair, i f  necessary. 

UPPER THERMOSTAT - 

Models: 80-180, 85-1 99, 85-250, 100-1 99, 100-260, 
100-270,' 75-360, & 70-500 have a f ixed (non-ad- 
justable) thermostat set a t  190". 

LOWER THERMOSTAT U 
, ' 

To vary temperature of delivered hot water, adjust 
temperature dial from approximately 110 degrees to 
180 degrees F. 

PILOT BURNER ADJUSTMENT, ALL MODELS 

Remove pi lot  key cap. Turn pi lot  adjusting screw 
(counterclockwise to  open, clockwise to  close) 
unti l  p i lot  burns with a strong blue flame. Do not 
allow p i lo t  flame to rise off pi lot  or burn lazily. 
Replace p i lo t  key cap. . 

MAIN BURNER AIR ADJUSTMENT 

These models have a metered air  supply burner 
which requires no further adjustments. 

THERMOSTAT 

Serves a dual purpose. To set desired temperature 
adj. dial marked "heater". To set desired H i  
Limit adj. dial marked "Hi Limit". DO NOT SET 
"HI LIMIT" BELOW SETTING OF DIAL MARKED 
"YEATER". 

OPERATIONAL SEQUENCE 

Thermostat cal ls for heat, completing a c i rcu i t .  
thru the ECO, and then to blower. When blower 
has achieved sufficient venting the pressure 
switch activates the gas control value (indicator 

- l ight goes off)  and burn comes on. 

FLUE TEMP HIGH LIMIT 

Check for vent blockage. 
Turn current to heater off. Remove.access cover on 
ECO localed behlrid right side of blower. Push 
red reset button, replace access cover and restore 
current to heater, 



RED BUTTON 
LIGHTING INSTRUCTIONS FOR MODEL: 

1. Turn gas cock dial to "OFF" position.. 
2. Wait fivc (5) minutos. 

3: Turn gas cock dial to "PILOT" position. 

4. D~pres9 and hnld red h ~ ~ t t n n  fnr 6O sw,c.nnds 
while lighting the pilot. 

5. Release red bultun, ( i f  pilot does not remain 
lighted, repeat step 4). Turn gas cock dial to 
"ON" position. 

6. Set, temperature indicator of thermostat to 
desired position. 

7. To shut down heater, turn gas cock dial to 
"OFF". 

. . LIGHTING INSTRUCTIONS FOR MODEL: 

GAS COCK DIAL 

PILOT BURNER 

PILOT 
KEY 
CAP 

PRESSURE TA 

1. Turn gas cock dial to "OFF" position. 

2. Wait five (5) minutes. 

3. Turn gas cock dial to "PILOT" position. 
4. Depress and hold gas cock dial for 60 seconds , 

while lighting the pilot, 

5. Release gas cock dial, ( i f  pilot does not remain 
lighted, repeat step 4). Turn gas cock dial to 
"ON" position. . . 

6. Set temperature indicator of heater thermostat 
to desired position. 

7. To shut down heater, turn gas cock dial to 
"OFF". 



GAS COCK DIAL 7 
THERMOCOUPLE 

\ PILOT BURNER- L7 

. . 

LIGHTING INSTRUCTIONS FOR MODELS: 

1. Depress and turn gas cock dial to  "OFF" position. 
2. Wait f ive (5) minutes. 
3. Turn gas cock dial to "PILOT" position.' 
4. Depress and hold gas cock dial  for 60  seconds 

while lighting the pilot. 
5. Release gas cock dial, ( i f  p i lo t  does. not remain 

lighted, repeat step 4). Turn gas cock d ia l ' to  
"ON" position. 

6. Set temperature indicator of lower thermostat to  
desired position. 

7. To shut down heater, turn gas cock d ia l  to "OFF'.' 

LIGHTING INSTRUCTIONS FOR MODEL: 
, . 

70-500 

GAS COCK DIA THERMOCOUP 1. Depress and turn gas cock dial  to "OFF" position. 
PILOT BURNER 2. Wait f ive (5)  minutes. 

3. Turn gas cock dial  to  "PILOT" position. 
4. Depress and hold gas cock dial for 60 seconds 

PILOT 
K E Y  while lighting the pilul. 
CAP 5. Release gas cockdial ,  ( i f  p i lo t  does not remain 

lighted, repeat step 4). Turn gas cock dial  to 
"ON" position. 

6. Set temperature indicator of lower thermostat to  
desired position. 

7. To shut down heater,turn gas cock d ia l  toUOFF': 

PRESSURE TA 



1. Keep your heater clean and free of lint. Accumu- 
. . . . .  

. . . .  
lation of l int under the heater, near the draft 
hood, or near the burner access door wi 1.1. cause 
an extreme fire hazard. I 

. . . . .  . . . . . .  . . . .  . . . .  
: . . . .  2. When mopping floor around heaters, do not 
. . . .  . . . . . . . .  I . splash water over gas controls for it wi II render 

. . .  . . . . .  .. ; them inoperative. Make certain, that installer 
. provides a drain pipe from outlet of relief valve 

. . * . .  to  a drain to prevent relief water from flooding' 
. . control and surrounding area. ' 

. . 
. . . .  3. Some particular water areas have excessive 

. . amounts of lime and minerals present (hard 
water). Periodic dra~ning and cleaning wi l l  
prevent the rapid buildups of such deposits. 
Replace cleanout gasket after removal of hand 
hold cleanout! If the sediments are n o t  re- 
moved, a resulting rumbling and boiling ,noise 
w i l l  be heard. The manufacturer's warranty on 
this heater wi l l  not be valid i f  lime or scale 

. . deposits are allowed to accumulate excessively 
in the tank causing failure due to restricted 
heat transfer. (See Instruction Book). 

Removal of excessive sediments can be accom- 
plished by using "Mag-Erad" or other suitable 
de-liming chemicals sold for cleaning tanks of 
sediment. Follow the manufacturers' guidelines 
,for use. 

4, This heater i s  provided with a magnesium anode 
which is important to the tank life. An oc- 
casional check should .be made to  determine i f  
replacement is required. 

The following procedure is  recommended for drain- 
ing your water heater tank. 

1. Shut off gas to water heater. 
2. Shut off the cold water supply. 
3. Open the. drain valve on the tank, and a hot 

water outlet. Allow water to drain either to the 
desired level, or until tank is empty. 

When refi l l ing tank, turn on water and allow 
i t  to run'out the open hot water faucet, keeping 
the hot water faucet open until it is running 
smoothly and i s  free of entrapped air. Turn on 
gas to water heater and relight pilot. 



SINGLE INSTALLATION 
with mixing valve 
DUAL TEMPERATURE WATER 

140. 
UlXCD 1 0 -  
WATCR WATCR 

Sl NGLE INSTALLATION 
with gravity flow circulation 
to storage tank 

. DUAL MANIFOLD 

b 

I 
Sl NGLE INSTALLATI ON 
with forced circulation to storage tank. 

H O T  WATER 
T n  F I Y T Y R E S  - 

-. . - ..- -*or 

I N S U L A T E D  
ST0RAC.f 

TANK 

TANK 

. . 

COLII W A T E R  '. 2 
I N L E T  

W 
a . . 

- 



NOTED: 

1. Al l  heaters must be the same model. 

2. Al l  heaters must be evenly spaced to prov~de ident~cal number of turns, length and size of pipes in 
r each manifold. This i s  absolutely necessary to insure a balanced condition to a l l  heaters ~n the 

installation. ' 

QUADRUPLE MANIFOLD 
i 

> 

RESTAURANT HOOKUP . 
.DUAL INSTALLATION 
1x9 TEMPERATURE WATER 



Installations where heaters are manifoled: Two (2) Important conditions that must be noted: 
1. A l l  heaters must be the same model. 
2. A l l  heaters must be eve'nly spaced to provide identical number of 

turns, length and size of pipe In each manifold. This IS absolute- 
ly necessary to insure a balanced cond~t ion to a l l  heaters in the 
instal lation. 

HOT 



. .  .? .:s.s 
MODELS: 150, 199; 225, 310 and 20-150 . 



MODELS: :.150, 199, 225. 310 and 20-150 

The following parts may be ordered through your plumber, a local plumbing supply co., or direct from 
factory. Parts w i l l  be shipped at prevailing prices and you w i l l  be bi l led accordingly. 

WHEN ORDERING REPAIR PARTS always yiva the following information: 

1. Part Name (such as "Draft Hood") 

2. Type of Gas . (found on model and rating plate located on jacket front.) 
,3. Model Number (found on model and rating plate located on jacket front - 

please show the complete number.) 

4. Serial Number (found on model and rating plate located on jacket front - 
please show the complete number consisting of a capital 
letter and two (2) numbers, followed by a f ive (5) digi t  
number; Example: G72-02761.) 

-1 
- - -- 

.----' - - - -  - 

DESCRIPTION OF PARTS 

*Indicate Type Gas Required. *+  Used On One Year Models Only. 

***Used On Three Year Models Only. ' 

tReplaced Only Upon Return Of Damaged Plate. 



MODELS: .80-180. 85-199, 85-250, 100-199, 
100- 270, 75-360, and 70-500 

. .  - 
' / 

. 



MOD'ELS: .80-180, 85-199, 85-250, 100-199. 
100-270, 75-360, and 70-500. . . 

ihe following parts may be ordered through your plumbe;, a local plumbing supp l~co . ,  or direct from 
factory. Parts w i l l  be shipped at prevail ing prices and you w i l l  be b i l led accordingly. 

WHEN ORDERING REPAIR PARTS'always give the following information: 

1. Part Name (such as "Draft Hood") 
2. Type of Gas (found on model and rating plate located on jacket front.) 
3. Model Number (found on model and rating plate located on jacket front - 

please show the complete number.) 

' 4. Serial Number (found on model and rating plate located on jacket front - 
please show the complete number consisting of a capital 
letter and two (2) numbers, followed by a f ive (5) d ig i t  
number; Example: G72-02761.) 

. I T E M  
NQ. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

DESCRIPTION O F  P A R T  

Jacket Top  
Nipple Cap 
Draf t  Hood  
D ip  Tube 
Water Nipple ( top)  
Nipple ( T  & P) 
Coupling ( T  & P) 
Temperature and Pressure Relief Valve 
Collar (inlet, out let and T & P) 

. 

Collar (drain and thermostat) 
Water Nipple ( f ront  o r  rear) 
Name Plate 
Flue Baffle 
Model and Rating Platet 
Inner Door 
Outer Door 
Drain 
Magnesium Anode (ea.) 
Jacket 
Cleanout Cover - - 

Cleanout Lock Washer & Bol t  
Cleanout Gasket 
Pilot Tubing wf f i t t i ng  
Thermocouple 

1 Pilot Assembly (Natural o r  Propane)" 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 . 
20 

PART PRICES 
80-180, 85-199,85-250 
100-199, 100-270 

$ 22.05 
7.05 
10.95 
3.90 
4.05 
2.55 
5.55 
80.25 
1.95 

2 1 
22 
23 
24 
25 

75-360 
70-500 

$22.05 
- 

10.95 
- 
- 

2.55 . 

5.55 
80 75 - 
1.95 

1.95 
4.05 
2.55 
5.70 
1.35 
3.75 
2.10 
4.05 
10.35 
72.00 

- - ~  - - 3.1 5 
1.80 
3.1 5 
4.65 
5.70 . -. . - - . 
4.05 -. - 

1 

""Used o n  nne year models only .  
tReplaced only upon  return o f  damaged plate. 

1.95 , 

_ ,445 ..-- 
2.55 
5&7L. 
1.35 - 
3.75- 
- 2.1 ....... 0 -- 
4.05 
10.35 
72.00 . 

&15..-. 
1.80 .......... 
3.1 5_,, 
4.65 

. 5.70 . 
--.-. 4.05 

8.55 
9.00 
1.20 
8.70 
1.80 
1.95 
3.30 
49.25 
1.20 
1.20 

32.25 
1.20 

32.25 
3.30 
8.55 

8.85 
1 1.25 
1.20 
9.30 
1.80 
1.95 , 

4.50 
51.75 
1.20 
1.20 

32.25 
1.20 

32.25 
3.30 
8.55 

26 ] Burner Support Tray 
27 ] Burner (ea.) 
28 Orfice (Natural o r  Propane) each' - 
29 
30 
31 

34 
35 , 

36 ' 

37 
38 : 

39 
40 

Manifold (Gas) 
El hnw (Gas) 
Nipple (Gas) 

Bleed Line wl f i t t ings ( t o n g )  
Bleed Line w/f i t t ings (Short) 
Thermostat (Lower)  (adjustable) 
Bleed Line wl f i t t ings (Short) 
Thermostat (Upper) ( f ixed) 
ECO Connector * *  
ECO* * 

* lnd icat~!  type o f  gas required. 

32 1 Union (Gas) 
33 Control Valve (Naturel o r  Propane)' 



MODEL: 70-725 



- .  
The following parts may be drdered through your plumber, a 'local plumbing supply co., or direct from 
factory. Parts w i l l  be shipped at prevailing prices and you w i l l  be b i l led accordingly. 

WHEN ORDERING REPAIR PARTS always give the following information: 
1. Part Name (such as "Draft I lood") ' 

2. Type of Gas (found on model and rating plate located on jacket front.) 
3. Model Number (found on model and rating plate located on jacket front- 

please show the complete number.) 
4. Serial Numbcr (found OII Ilt;del and rating plate located on jacket front- 

please show the complete number consisting of a capital 
letter and two (2) numbers, followed by a f ive (5)  digit  
number; Example: G72-02761.) 

DESCRIPTION'OF PARTS I PARTPRICE 

:Replaced On ly  U p o n  Return O f  Damaged Plate. 
Used On ly  O n  One Year Models. 

"'Used On ly  On Three Year Modcls. 
""'lndicate Type  O f  Gas Required. 



MODEL: 75-120 



, MODEL: 75-120 

The following parts may be ordered through your plumber, a local plumbing supply co., or direct from 
factory. Parts w i l l  be shipped at prevailing prices and you w i l l  be bi l led accordingly. 

WHEN ORDERING REPAIR PARTS always. give the fol lowing information: 

1. Part Name (S.LIC~ as "Draft Hood") 
,: 2. Type of Gas (found on model and rating plate located on jacket front.) 

3. .  Model Number . (found on model and rating plate located on jacket front- 
# please show the complete number.) 

t .  4. Serial Number (found on model and rating plate located on jacket front- 
. please show the complete number consisting of a capital 

letter and two (2) numbers, followed by a f ive (5)  digi t  
number; Example: G72-02761.) 

t Replaced only upon return'of damaged plate. 
"Indicate type of gas required. 

3. * Used only on three year models. 



MODEL: 100-260 



. . 
MODEL .loo-260 

The following parts may be ordered through your plumber, a local plumbing supply co., or direct from 
factory. Parts w i l l  be shipped at prevailing prices and you wi l l  be bi l led accordingly. 

WHEN ORDERING REPAIR PARTS always give the following information; 
' 1. Part Name (such as "Draft Hood") 

2. Type of Gas (found on model and rating plate located on jacket front.) 

3. Model Number (found on model and rating plate located on jacket front- 
please show the complete number.) 

4. Serial Number (found on model and rating plate located on jacket front- 
please show the complete number consisting of a capital 
letter and two (2) numbers, followed by a five (5) digit, . 
number; Examde: G72-02761.) 

. . 15 . . . . .  . . . . .  

Outer Door - .... .- .. - . . . . .  - -......... 
F ! ~ ~ ~  sprea-dcl: A S S ~ ~ ~ ! . Y -  ..... -. . . . .  '8;'  - . . . . . .  .- 
Nut  81 Washer (Flame S p y ~ d e _ r  Assembly) l9 .... ... ---- ... 

20 Burner Shield .. .. ........ - -. .+ - - -, - .............. ....... . .. .. 
21 ; Burner . - 
22 Pilot '(Natural o r  Propane) * - - .- - - . - -. ...... -- - - -. . - - .. ... ..... 
23 -- Thermoc?~lple - . - - .- . 

. . .  - ... - .- . -- ...... 

... 
28 - - - ... -. ....... . . .  Locknut!Gas)-. 
29 Ail. Shutter - -. -- - .... 

... - . .- - -- - - .- .. - ... 

32 Nipple (Gas) -- - - - -- -- - -- - - - - -. . ..... . . .  
. .- ... . 

- - . . .  . ...... 

.... L ....... . .____-___--_._I__-. . . .  - 

t R e p l a c d  only upon retcl1.n of i ldl i l~l!~L'l i  plate. 
" In t l ic i~ tc  tyl~c! of (13s rer~l.~il.c:d. 

X ". Usctl i j I 1  t111.c:u year ~not lc ls  only. 
I l l ,  ! I . : ,111 olu: Vcar nloclels o l ~ i v .  





MODELS: 100-90/100-75 
. . .  

The following parts may be ordered through your a local plumbing supply co., or direct from 
factory. Parts w i l l  be shipped at prevailing prices and youw i l l  be bi l led accordingly. \ 

WHEN ORDERING REPAIR PARTS always give the fol lowing information: 
, 

1. Part Name (such as ".r)raft Hood") 
2. Type of Gas . (found on model and rating plate'located on jacket front.) 
3. Model Number ' (found on model and rating plate located on jacket front- 

please show the complete number.) . . 
. D  4. Serial Number (found on model and rating plate locsted ~n jacket front- 

. please show the complete number consisting of a capital 
letter and two (2) numbers, followed by a . f i ve  ( 5 )  digi t  
number; Example: G72-02761 

: I~li l ici l t( !  Tyljc! Of Gas R C ~ ~ ~ I I I  .;d. . "  
I J S ; ! ~ ~  Only 011 Th~c!c: Yc!al. Models. . . 

:. . 
I I~~:~)I;I~:I; On!y lJ l~on Rclgrn Of ~ a r n a ~ e d , ~ l a t t : .  , . . . 



75-360 

70-500 

70-726 

Nat.-Propane 

Nat. 

prop& , . 
F la t . -RO~O~O 

360,000 

500,000 

480,000 

725,000 

756 

1050 

1001 

1523 

605 

840 

806 

1210 

504 

700 

673 

1015 

434 

600 

576 

070 

378 

525 

504 

769 

335 

467 

448 

077 

302 

420 

403 

009 

275 

382 

367 

654 

252 

350 

334 

509 

233 

324 

311 

488 

216 

300 

289 

435 
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Type EGH Ser ies  2 Commercial Gas Boiler 

Erecting and Operating Inst ruct ions  f o r  Weil-McLain . . .  . . 
Type EGH Gas Boilers . . 

. . 
In s t a l l a t i on  & Operating Inst ruct ions  f o r ,  Weil-McLain 
Type EGH Boiler 

Wiring Diagram f o r  Weil-McLain EGH Boiler  
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I I 

I / SERIES 2 

1 COMMERCIAL 
i i  j I GASBOILER 

/ 1 i-.. 
i I 1  I /  i 

I j 
I I 
I !  
I .  

i I 
I 
I . j . 
: ,  
' I . . . . 

NET LOAD RANGE 

HOT WATER: 
243,500 to 

382,600 BTUIHr. 

STEAM: 
875 to 

1,375 sq. ft. 

Design Certified by 
American Gas Association 

Net  ratings are approved by 
The Hydronics Institute 

Built in accordance 
with the requirements . 
of the ASME Boiler and 
Pressure Vessel Code 

A M E R I C A ' S  M O S T  C O M P L E T E  L I N E  O F  C A S T  I R O N  B O I L E R S  

R E S I D E N T I A L  ... C O M M E R C I A L  ... I N D U S T R I A L  ... I N S T I T U T I O N A L  



I TYPE 
COMMERCIAL' GAS BOILER 

T h e  Wei l -McLa in  T y p e  E G H  is  a 
medium-capacity cast i r o n  boiler fo r  
heating apartments, large residences, 
commercial and  inst i tut ional buildings. 
I t  is available in five sizes for h o t  water 
o r  steam w i t h  ne t  I - B - R  ratings f rom 
243,500 to  382,600 BTU/Hr.; 875 t o  
1,375 square feet steam. 

T h e  E G H  incorporates design and  
construction features for ease of instal- 
lation, space conservation, easy servic- 
i n g  and  cleaning, fue l  efficiency and  
long, trouble-free life. Outstanding fea- 
tures include compact design, insulated 
steel jacket, tankless heaters for water 
and  steam, aluminized steel burners 
and, of course, We i l -McLa in  cast i r o n  
construction. 

Assembled Section Block 
Insulated Jacket 
Horizontal to Vertical Draft Hood 
Aluminized Steel Burners 
Combination Gas Control Valve (includes 

main gas valve, pressure regulator, three 
position gas cock, pilot filter, and pilot 
adjustment), for 24 volt 

100% Shutoff 
Thermocouple 
Non-Linting Pilot Burner (EGH-85 and 95 

only) 
Heater Cover Plates (for boilers without 

tankless heater) 
Safety Control Wire 
Electrical Junction Box 
40 VA Transformer (except self-generating 

system) 
- - 

For EGH-105 through 125 only: 
Electronic Controls (Flame Rectification 
System) not mounted 

For Water Boilers 
Built-in Air Eliminator 
30 P.S.I. ASME Safety Relief Valve 
Combination Pressure-Temperature Gauge 
Higli-Li111il C v r ~ t r ~ l  
For Steam Boilers 
!SME Safety Valve 
J ~ ~ U I I I  Preaturu O ~ u g c  
High-Limit Pressure Control 
Gauge Cocks 
Gauge Glass 
Low-Water Cutoff 
With Tan,kless Heater(s1: 

C ) l ) n ~ n l ~ ~ ~ g  Cvr l l~v l  
ADDITIONAL EQUIPMENT 
Tankless Heaters--for water or steam 
Storage Heater 
Thermostat 
Low-Water Cutoff and Feeder Combination 
Electronic Controls (Flame Rectification 

3yrle111) fur EGH-85 arid 95 

A6.A. &R@ Wtkd Ibr nolvnl rad pnrprnr I# . . . deurlaps fu!~ 
capacity 8s nted by A6A and t8-k 

Campact dosip saves boiter room e, s i m p l l h  hiruKfliw and installa- 
tim  he EGH s onb an #deep. 

Tankkrr heaters for water or steam available as additional equipment. 

A l q i n i a d  steel bumsrs feature quiet mition and ext i ru th  . . . no air 
adJustmt necessary. 

t Stml jacket finished in attractive blue h m r t o i d  . . . completely ] r t  
sut8ted with owinch fibergless . . . c b r  of ths flow to prevent rust. 



EGH Boiler sect iu~~s are made of dura- 
ble cast iron for extra-long life. The 
sections are not face-ground, but retain 
the tough original skin which is ex- 
tremely resistant to the corrosive ef- 
fects of combustion by-products and 
condelisation. 

The vertical flue passages are studded 
with tips which cause the hot gases to 
swirl about, scrubbing the entlre sur- 
face of r,ach section for maximum heal 
transfer and increased efficiency. 

Tho EGH Boiler is shipped with the 
sections factory assembled in one block. 
If desired, the installer can separate 
the boiler into two blocks to simplify 
handling since short draw rods are used 
between the two intermediate sections 
in the middle uf the assembly. 

A special high-temperature mastic 
sealant is used between sections to as- 
sure a gastight assembly and con- 
sistently high efficiency. The flexible 
sealant allows for expansion and can- 
traction, is impervious to heat and 
moisture, and will last the life of the 
sections. A flexible elastomer sealing 
ring in each port opening assures a 
watertight seal. Individual sections as 
well as the assembled section block are 
hydrnstn tically tested before shipping. 

The EGH Boiler is design certified for natural and 
- 

propane gas. One-piece, high-temperature, alum- 
inized sleel burners feature high efficiency, ex- 
cells111 flame characteristics, and quiet ignition and 
extinction. Burners provide fixed primary air . . . 
no air adjustment required for apptoved gauss. 

To simplify handling and reduce installation 
time, the burners and manifold are assembled in a 
burner drawer which slides easily into the boiler. 

All heating surfaces in the EGH Boiler 
can be easily cleaned to maintain con- 
hnued high opamti~ig eliiciel~cy. llc- 
moving the top jacket anel and the 
collector hood exposes a5 flucwayn for 
straight-through cleaning. 

The jacket door and burner access 
panel are easily removed for access to 
the hurneis. The  front and back steel 
base panels are lined with high-tem- 
perature insulating material; end sec- 
tions rest on the floor. 

Type EGH water boil- 
ers havc a cast-in air 
eliminator . . . no need 
for a separate air elim- 
inating device. As shown 
in the illustration. ris- 

ing air bubbles are diverted to the expansion 
tank through a %-inch tapping located next to 
the supply outlet. 

EGH Boilers may be equipped with one or two 
tankless domestic water heaters. 

Water boiler heaters are installed in the upper 
port opcning on either q i d ~  of the boiler. Large heat- 
ing surface and high location assure efficienl p~oiluc- 
tion of domestic hot water for kitchen, laundry, 

, and bath. 
Steam boiler heaters are installed in the front of 

tlre two end scctions well below the waterline for 
summer operation. 

WATER HEATER STEAM HEATER 

TANKLESS WATER HEATER CAPACITIES 

Weil-McLain ratings based on 60 PSlG domestic water pressure at heater. 
' ' ~ a ~ ~ o n s  of water per minute heated from 40' to 140° F, with 200" F. boiler water temperature. 
* ' C o n t i n ~ ~ n ~ ~ s  draw - no recovery period. 
NOTt; For two healers, multiply heater ratings by 2. 

STORAGE HEATFR 

Continuous Draw 
GPM** 100' F. 
Av. Temp. Rlse 

2.80 
3.20 
3.60 
4.00 
4.40 

2.80 
3.20 
3.60 
4.00 
4.40 

Intermittent Draw 
GPM* 100" F. 

Av. Temp. Rase 

4.00 
4.25 
4.50 
4.50 
4.50 

3.25 
3.50 
3.50 
3.75 
3.75 

Boiler 
Number 

WATER 
EGH-85 
EQH-95 
EGH-105 
EGH-115 
EGH-125 

STEAM 
EGH-85 
EGH-95 
EGH-105 
EGH-115 
EGH-125 

Heater 
Number 

E-626 
E 632 
E-632 
E-632 
E-632 

35-5-29 
354-29  
35-5-29 
35-5-29 
35-5-29 

- . - . -. . - - . . - . . . - 

Inlet and 
Out!et 

Tapp~ngs 

Yzt1 
Yz 
V 2  tt 

%I' 

Y2It 

%It 

% I t  

%tt 

%tt 

%tt 

Temp. 
Cont!ol 
Tapp~ng 

% I t  

YA'' 
qtt 
%tt 

Yott 

% I t  

34 t1 

%" 
Xtt  
%" 

2ii" Boiler Water 
Heater Capacity Gals. 

40"-140" Rise 

70 in 3 hours 
75-125 Gallons 

Water Boiler Size 
EGH-85 through EGH-125 

Storage 
Heater 

Number 

62-2-E 

180° Boiler Water 
Heater Capacity Gals. 

40'-140' Rise 

50 in 3 tlours 
RECOMMENDED STORAGE TANK 50-90 Gallons 



A,G.A.. A.G.A. . Net I-B-R Ratings*' Net .' Supply Return Dimensions Gas Connection Draft Hood Chimney ' Approx. 
Boiler Gross Sq.Ft. Boiler Tapplngs Tappings -Inches Sizet Outlets and Shipping 

Number* output  .. ~ q .  ~ t .  steam water water H.P. NO. & No. & No. & Breeching Weight 
MBH+ Steam MBH+ MBH+'  A Size Size .D ' W Natural Propane Size Size*** Lbs. 

'When ordering add to  boiler number "S" f i r  S team "W" for Water. Add elevations above 2 000 feet rat in s should be reduced a t  the rate of 4 percent 
" - 1 W  for waier boiler with one tankless heater "-~WT': for water boiler for each 1,000 feet'above se'a ~ejek. 
with two tankless heaters. Add "-1ST" for steam' bdiler ,with 'one tankless 
heater; dS2STv. for boiler with two tankless heaters. Add 4,WHSw for 

 based on average water temperature of 170' F. i n  radiators. 

water holler wlth storage heater. tS,izes shown are gas connection sjzes. Gas piping from meter t o  boiler to be 

+MBH refers to thousands of BTU per hour. 
%zed according t o  local ut i l i ty requirements. 

ratings are based dn ,net installed radiation of sufficient 
***In special cases where surrounding conditions permit, chimney height may be 

for, the requirements of the bui lding and nothing need be added for normal 
reduced by 10 ft. 

p i p ~ n g  and plck-up. Steam ra t~ngs are based on a plplng and  pick-u allow- 
ance of 1.333; water ratings on a,n allowance,of 1.15. An add~ t~ona l  alrowance 
should be made for unusual p ~ p i n g  and pick-up, loads. Consult Customer Note: Water boilers tested for 50 P.S.I. working pressure; also available upon 
Services DeDartment. Ratings shown are for elevations UD to 2.000 feet. For special request at  80 P.S.I. working pressure. 

MANUAL MAIN 
SHUT-OFF 

Aneater clearance: 
E-626 - 19"; €432 - 22". 

/ LEFT SIDE FRONT RIGHT SIDE 

COMPRESSION Note: Supply and return sizes for LOCATION SIZE STEAM WATER 
water boilem refer to minimum size 
of ipe connected to boiler for 20" C 3/4') Probe Type Low Water Cutoff plugged 
or gigher temperature drop between D V4" Drain Drain 
supply and return. E V4'1 Safety Valve Safety Relief Valve 

G V!" Plugged Piping to Compression Tank 
or Auto Air Vent 

H , C B U ~ ~  C lo t t  and/or 
T 0 Low Water Cutoff LOW water Cuioff 

SYSTEM 
B A J' 4gf1 Try Cock Tappings - 

L 1/4" Plugged Combination Pressure- Temperature Gauge 

BOILER -B Low Water Cutoff, Pressure Low Water Cut0ff;'Or Low 
L imi t  Control and Pressure Water Cutoff and Feeder 

A 
I p 

Gauge or Low Water Cutoff Combination; or Low Water 
and ~e'eder Combination; or Cutoff and Pump Control 
Low Water Cutoff ,and Pump 
Control 

WATER BOILERS MIN 

I 
OF 

i I FnOElT 1 
NIPPLE i i 

(S:Zm) Skim Tapping 
S 

J/4" 
(Water) - Limi t  Control 

CONDENSATE 
RE TURN I 'Available only on special request. 

NOTE: L imi t  Control and Supply Piping must be on, the same end of the boiler. ".,L . NOTE: When an internal type water heater is installed, use the tapping i n  the 
STEAM BOILERS heater for an additional operat~ng control. 

WA'I'tH PIPE SIZE STEAM p l $ ~ S ~ ~ z E  HEADER* EQUALIZER 
BOILER A B 

BOILER 
SIZE A B H J 

(Supply) (Return) . 

2" 
EGH-85 4 EGH-95 2" 2" 3" 11/2" 

EGH-85 & EGH-95 2" EGH-105 21/2" 2V2" 3" 11/2" 
EGH-105 thru PGM-125 2V2" 21/2" . EGH-115 & EGH-125 2V2" 2%" 4" 11/2" 

'24 minimum from waterline t o  header 

Form No. C-542 (178) Litho i n  U.S.A. 



:. i Erecting and Operating 
/ Instructions TYPE EGH GAS BOlLERS 

. , 
GENERAL INSTRUCTIONS 

I 

i Open all boxes, except the ones containing the jack- ; et, and check the contents against the packing lists. 
In case of any ehortage or damage, notify the trans- 

f portation company immediately. 
' . I As you face the front of the boiler, the side of the 

! 
,boiler to your left will be referred to in these instruc- 

. . ' . .  . . .. 
, tions as the Left End (LE); the side of the boiler to 

.: . . . . j your right will be referred to as the Right End (RE). 
Locate boiler to provide the following ' minimum 

clearances of 4" at back and sides and 18" at front to 

or boiler room without an outside wall, a minimum oj 
1 square inch of opening for each 1,000 BTU per hour 
of boiler input with not less than a 100 square inch 
opening should be provided. 

In confined areas without good ventilation, openings 
directly to the outside with a minimum free area of 1 
square inch for each 4,000 BTU per hour of boiler 
input should be provided. 

+. 

BOILER FOUNDATION 
noncombuetible material, 18" on all sides when walls If a boiler.foundation Is required see chart and Figure - 
are combustible material. 1 below. This boiler is not to be used on combustible 

The Type EGH boiler is design certified by the Ameri- 
can Gas Association and approved by Canadian Gas 
Aseoclatlon for use with natural and propane gases. 
Note: The installation muet comply with the require- 
ments of Section IV of the ASME Boiler and Pressure 
Veeeel Code, the local utilities and any additional na- 
tional, state, insurance, or local code requirements hav- 

BOILER FOUNDATION SIZE - INCHES 

Boiler No. Boiler No. 

EGH-85 -..- .L..-- 

EGH-115 

EGH-95 444'2 EGH-125 574'' 

EGH-105 

ing juriediction Boilere muet be installed in accordance 
, with our instructions eo as not to void our warranty. 

4 '----_. 
I CHIMNEY OR VENT REQUIREMENTS --- --., 

; The chimney or vent should be examined to be cer- ..,' 
.. . 

; t a n  that it is properly conetructed and clear. 
The chimney or vent should not be smaller than the 

she recommended under Ratings-Engineering Data- 
Dimensions. 

Advice regarding recommended practice and material 
for flue connections can usually be obtained from the 
local gas utility or the American National Standard -I-. 

2229.1-1974 National ,Fuel Gas Code in the United 
States or CGAB149 Installation Code for Gas Burning 
Appliances and Equipment in Canada. 

The breeching connection must be well above the 
bottom of the chimney tn avoid stoppage. The breech. FIGURE 1 

ing connection must not enter the chimney so far as to 
obstruct the chimney. A thimble or slip joint should 
be installed so the breeching may be removed for clean- 
ing. The breeching should slope upward toward the 
chimney at least '/4 inch per lineal foot and should not 
be smaller than the size shown under Ratings-Engineer- 
ing Data-Dimensions. Also refer to Breeching Erection. 

AIR SUPPLY FOR COM8USTlON 
Sufficient clean air must be available to the boiler 

room at all times. For installation in an enclosed utility 



Erecting and Operating . 1 EGH GAS BOILERS - ' \, Instructions ~ e i l - ~ c ~ a i n  1 

Where the EGH Block Assembly may need to be 
taken apart for handling thru'tight places: . , 

1. Put a support unde; center of block. Support must 
be within '/z inch of block. 

2. Remove short center draw rods. . .. . . .. 
3. Tip half blocks on end as shown in sketch; Be 

careful as they are heavy. save Elastomer sealing rings 
and save the high temperature mastic which is used 
to provide gas-tight seal between section. 

4. After moving half blocks into desired location, 
clean port surfaces with clean, dry rag. DO NOT USE 
OIL. Place sealing rings in recessed ports, replace mas- 
tic in section grooves. 

5. ~e-assemble bl'ock in reverse order. CAUTION: 
Keep fingers free. 

OFdSTAhlATBON O F  INDIRECT WATER HEATER 
For a water or steam boiler ordered with an internal 

type indirect water heater, remove the heater opening 
cover plate and install heater as shown in Figure 3. 

BOILER\ CEMENT 

- L l l  
FIGURE 3 

HYDROSTATIC PRESSURE TEST O F  BOILER 
The individual sedions and the complete boiler have 

been pressure tested at the factory; however, the boiler 
should be tested at the job to insure that the water-tight 
seal was maintained during shipment or after reas- 
sembly at the job site. 

HEATER GASKET 

. . .. FIGURE 4 
. .  1/4-20 NUT 

I .  



Erecting and Operating 
Instructions TYPE EGH GAS BOILERS 

1. Fill the boiler with water. Completely purge all 
air. Test the boiler with water pressure .not exceeding 
75 psi 

2. Inspect the boiler for leaks. 

3. Drain the boiler and remove plugs from tappings 
that will be used for controls and accessories. See Con- 
trol Tapping Table Tighten all heater plate bolts. 

INSTA1;UTION OF FLUE COLLECTOR HOOD 
Set the Flue Collector Hood on the boiler as shown 

in Figure 4. Use boiler cement furnished to provide 
gas tight seal. 

INSTALLATION OF FRONT AND REAR 
BASE PANELS 

See Figure 4 for installation. Note: Front and rear 
base panels are insulated. Run bead of boiler cement 
along top of each base panel before fastening in place. 

BASE PILOT L O C A T I O N  
SIZE 

85 (J 0 0 0 0 0 0'8 ('0 (-1 ~'0 0 
95 0 0 00 0 00(3'~ ( ; . ) ( ! O  ( > ( ' I  i ) O  
105' 0 0 (.) (.jo 0 ( C' op@ 0 (? 0 0 (2 t.) 0 o 
I t s  0 0 0 0 0 0 0 0 i') C!POa 0 0 0 0 0 0 !? 0 
' 2 5  0 0  3 0  0 O ( ' ?  0 0 0 QP@ 0 (3 0 00 (..) 0 O ( . )  0 
0 ountrcns 
@ 8URNER W I T H  PILOT BRACKET 

P PILOT 

FIGURE 5 

SNSTALLATION OF DRAWER ASSEMBLY 
AND FRONT ACCESS PANEL 

I'he Drawer Assembly consists of the burner drawer, 
main burners, gas manifold, safety pilot burner, etc. 
See Figures 4 and 5 for installation. 

ORIFICE DRILL SIZES 
Type of Gas Heating Value Standard Orifice 

BTU/Cu.  Ft. Drill Size 

Natural 1,000 - 1,140 No. 4 1  

Praprarlo 1,500 No. 61 

ATTACH THE JACKET AND DRAFT HOOD 
1. Remove the proper knockout discs from the panels 

as shown in the tapping table under Ratings-Engineering 
Data-Dimensions. 

2. Follow the separate Jacket Erecting lnstructions 
packaged in the jacket carton. 

3. Attach the Draft Hood to the Flue'Collktor Hood 
with sheet metal screws. If the Draft Hood is altered, 
the AGA design certification and CGA.approva1 become 
void. 

(also refer to Chimney or Vent Requirements) 
Connect from the draft hood outlet to the chimney or 

vent with full-sized (same diameter as draft hood outlet) 
breeching. Where the installation permits, vertical vent- 
ing of the combustion gases to the outside from the 
draft hood outlet will afford best performance at lowest 
total cost. Where the hniler rnu.st he connected to a 
chimney or remote vent the horizontal breeching should 
slope upward at least li/, inch per lineal foot toward the 
chimney or vent. A vertical height of 3 feet to 5 feet 
of breeching before any elbow or horizontal breeching 
is recommended to reduce chances of flue gaR ~pi l l~ga 
at the draft hood. Long horizontal breechings, excessive 
numbers of elbows or tees, or other obstructions which 
restrict the flow of combustion gases should be avoided. 

SUPPLY AND RETURN PIPING 
The system supply and return piping should be at- 

tached to the boiler before the controls are installed 
to avoid control damage. Recommended plping ar- 
rangements for forced hot water and steam boilers are 
shown on thc following pagcs and the minlmum raom- 
mended pipe sizes are listed for each piping arrange- 
ment. The system supply piping may be connected 
before the jacket is erected. The system return piping 
must be connected after the jacket is erected. 

WATER BOILER RECOMMENDED 
PIPING CONNECTIONS 

Refer to the RATINGS page for recommended piping 
connections and pipe sizes for forced hot water boilers. 
Consult Weil-McLain Customer Services Department 
for application information when applying the boiler 
to a gravity hot water system. 

The water boiler is provided with a built-in air elirn- 
inator in the left end swtion only, and no external 
air elimination device is required. Refer to the tapping 
table under Ratings-Engineering Data-Dimensions for 
tapping locations. Any horizontal compression tank 
piping must pitch upward at least 1 inch for each 5 
feet of piping toward the compression tank. 

Where the boiler is used with a radiant panel system 
or other low water temperature applications (1.e. con- 
verted gravity systems, etc.), a boiler by-pass piping 
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Erecting and Operating . TYPE EbH ;GAS BOILERS Instructions 

' arrangemat should be used to a .assure higher boiler - PIPING FOR-STANDARD LOW WATER 
. * 

water temperatures for optimum boiler .operation To 
install a by-pass, locate a tee in the return piping be- . . , 

CUT-OFF FOR STEAM BOILERS 
tween the circulator and the boiler and another tee in 
the supply piping. Use the same size by-pass piping as 

! , , the supply and return. Locate a valve in the by-pass 
8 .  

piping and another valve in the. supply piping between 
. . the boiler and the tee. Locate a thermometer in the . 

. - .. . supply piping just beyond the by-pass connection so 
; .  the system water temperature can be determined. Ad- I 

just the valves to provide 200°F. to 220" F. boiler 
water temperature with the system water temperature 
at the maximum desired. 

STEAM BOILER PIPING 
Refer to the RATINGS page for recommended piping ,--- connections and minimum recommended pipe sizes for 

steam boilers. 
The satisfactory operation of any steam heating sys- 

tem depends upon adequate return of condensate to the 
boiler to maintain a steady water level gnd avoid the 

FIGURE 6 

introduction of excessive amounts of raw makeup water. *Water Line Dimension measured from bottom of boiler section leg where 
'Where condensate return is not adequate, a low water it rests on the boiler room floor or boiler foundation. 

&t-off and pump control, condensate receiver, and con- 
densate boiler feed pump should be installed. consult 
Weil-McLain Customer Services ~ e ~ a r t m e n t  for appli- 

: cation information PIPING FOR OPTIONAL WATER LEVEL 
. . CONTROLLERS FOR STEAM BOILERS 

INSTALL BOILER CONTROL$ PI 
Water Boiler: 
1: ' ~ c  OUPC the Gessure Mld Valve, the Combination 

Pressure-Temperature Gauge, and all Limit Controls 
are installed in the proper tappings as indicated in the 
Control Tapping Table under. Ratings-Engineering 
Data-Dimensions. 

2. The relief valve oiitlet shoulcf be piped near to the 
floor, close to a drain when available. Do not pipe the 

. relief valve discharge .to any area where freezing tem- 
peratures could occur. 

3. Plug all unused tappings. . 

Steam B~iler: 
1. Be surg the Steam. Safety Valve is installed in the 

proper tapping as indicated in the tapping table under 
. . 

Ratings.-Engineering Data-Dimensions. 
2. The safety valve outlet should bi$iped to a floor 

drain or near to the floor. Do riot pipe the safety valve 
discharge to . . any area . . where freezing temperatures could 

. 
occur. FIGURE 7A 

WATER 
L INE 
23g' 

L.W.C.O. DIM A. 
No. 61 24"" 
No. 63 2%'' 
NO. 51-2, 

51-S-2 2%'' 
No. 150, 

2%'' 
- 

FIGURE 78 



Erecting and Operating 
Instructions TYPE EGH GAS BOILERS 

3. Ins td  the standard Low Water Cut-off as shown 
~ I I  Figure 6. 

a. The No. 101 electric witer feeder i a y  be added 
to the standard low water cut-off, if desired. 

b. The No. 47-2 water feeder and low water cut-off 
combination (not standard) may be substituted 
and installed as illustrated in Figurc 7A 

c. The use of water level controls with 1" I.P.S. con- 
nections is illustrated in Figure 7B. 

4. Install gauge glass cocks, glass, pressure gauge 
and pressure limit control in the proper tappings. 

5. Plug all unused tappings. 

TANKLESS HEATER HOOK-UP 
(forced hot wafer or steam boilers only) 
An operating control with small differential scale is 

recommended. The operating control must be installed 
in the temperature control tapping in the heater plate. 

If a Flow Regulating or Automatic Mixing Valve is 
desired or required refer to manufacturer's installation 
instructions. 

In hard water areas, it is advisable to soften the 
cold domestic supply water to the tankless heater to 
prevent lime build-up. 

SCHEMATIC STORAGE'HEATER PIPING 
(forced hot water boiler only) 

NOTE 
USE fIR-S PLUGS 
I N  TEE L CROSSES 
TO TACILITATE 

BOILER 
CLEANING I N  HARD 
w A I t I (  L O C A L I T I C ~  1 

- 
~ N P T  

' --. CONTROL 

c PITCH DOWN 

TAPPING3 

FIGURE 8 

TYPE E G H  STEAM A N D  FORCED HOT WATER 
BOILER TANKLESS HEATER RATINGS 

Note: When two heaters are installed, multiply heater ratings by 2. 
Weil-McLain ratings based on 60 PSIG domestic water pressure at heater 

*Gallons of water per minute heated from 40' to 140' F. with 200. F. 
boiler water temperature. 

**Continuous draw-no recovery period. 
.. ..  

Boiler 
Number 

Water 
EGH-85 
EGH-95 
EGH-105 
EGH-115 
ECH-125 

Steam 
EGH-85 
EGH-95 
EGH-IU~ 
EGH-115 1~ EGH-125 

STORAGE HEATER HOOK-UP 
(forced hot water boiler only) 

The 62-2-E Storage Heater can not be used with any 
slzc of steam buller. Tl~e sluxagt tank should bc loaatod 
as high as pnsaible above the boiler. A vertical type 
storage tank may be used provided the bottom of the 
tank can be located above the top of the boiler. To 
maintain gravity circulation, the horizontal flow piping 
from the storage heater to the tank must pitch upward 
at least 1 inch for each 10 feet of piping; the horizontal 
return piping from the storage tank to the heater must 
pitch downward at least 1 hch for each 10 feet of pip- 
ing. The return piping should not be located below the 
heater. Use as few elbows and pipe fittings as possible. 

STORAGE HEATER RATINGS 
(forced hot water boilers only) 

Heater 
Number 

€626 
€632 
€632 
€632 
B632 

35-5-29 
35-S-29 
3 5 - ~ - ' ~ y  
35-5-29 
354.29 

. 

Storage 

50 Gallons 75 Gallons 

SIZE G A S  SUPPLY PIPING 
The gas supply piping must be sized to provide the 

proper inlet gas pressures when the boiler is operating 
at the published rated input For natural gas, the Met 
gas pressure to the manual main shut-off gas valve r 
should be 5.0 to 14.0 inches water column. If the'inlet : 

Intermittent 
Draw GPM* 
100°F. Av. 

Temp. Rise 

4.00 
4.25 
4.50 
4.50 
4.50 

3.25 
3.50 
3.50 
3.75 
3.75 

Continuous 
Draw 

GPM" 
100°F. Avl 

Temp. Rise 

. 2.80 
3.20 
3.60 
4.00 
4.40 

2.80 
3.20 
3.m 
4.00 
4.40 

Inlet and 
Outlet 

Tappings 

W 
W 
W 
rA" 
V1" 

Y4" 
Y4" . 
46" 
Y4" 
v4" 

Temp. 
Control 
Tapping 

Y4" 
Y4" 
Y4" 
Y4" 
Y4" 

Y4" 
Y4" 
40" 1 
Sh" 
%" - 



Erecting and Operating 
lnst ructions TYPE EGH GAS, BOILERS 

natural gas pressure exceeds 14.0 inches water column, 
a one hundred per cent 'lock-up type gas pressure reg- 
ulator should be installed, limiting gas pressure to 
14.0 inches water column. 

For propane, the inlet gas pressure to the manual 
main shut-off gas valve should be 11.0 to 13.0 inches 
water column; the gas pressure regulator (furnished 
by the gas-supplier) must b e  adjusted to provide lock- 

'2 - up pressures not exceeding 14.0 inches water column. 
-< : Determine the measured length piping from the gas 

meter to the boiler. Add to the measured length the 
additional length for each elbow or tee. Refer to the 
Pipe Delivery Schedule Table and determine the pipe 
size. 

, . ASSEMBLY, GAS SUPPLY PIPING, AND 
PILOT LlPlE TUBING 

The gas controls for the Type EGH boiler are ship- 
, 

ped preassembled. Remove the knockout disc from the 
jacket end panel at the end of the boiler to which the 
gas supply is to be piped. 

The gas supply piping should be installed in accord- 

I ance with the American Natlonal Standard 2223.1- 
1974 National Fuel Gas Code in the United States or 
CGAB149 Installation Code for Gas Burning Appli- 
ances and Equipment in Canada. 

The pipe joint compound (pipe dope) must be r e  
siotant to propane and should be applied sparingly 
only, to the male threads of the pipe joints. 

1. Connect from the gas meter to the gas control. 
Where the gas connection size is smaller than the cal- 
culated pipe size,.'reduce the gas supply piping only 
at the inlet to the gas valve. A drip leg must be in- 
stalled at the inlet of the gas connection to the boiler. 

The local utility may require that the drip leg be ex- 
tended all the way to the floor. If an .additional manual 
main shut-off gas valve is required, it shouldbe located 
in the gas supply piping according to the local utility 
requirements. The gas supply piping must be supported 
by external hangers; not by the boiler or its accessories. 

a. Carefully uncoil the pilot thermal element lead and 
attach to the connection on the gas valve body. 
Refer to enclosed instruction from the gas valve 
manufacturer for pilot thermal element lead con- 
nections. 

b. Use the I / q  inch aluminum tubing provided to con- 
nect the pilot to the gas valve. 

2. Open the manual shut-off valve at the gas meter 
and completely purge the air from the gas supply piping. 

3. Check all gas connections for leaks using a soapy 
solution. Liability. for damage resulting from the use 
of a flame can not be assumed by the manufacturer. 

WIRING THE BOILER 
The boiler must be electrically grounded in accord- 

ance with the National Electrical Code, ANSI CI-1971, ,+ 
if an external electrical source is utilized. Attach wiring 
label shipped with boiler to inside of jacket door panel. 

A Strain Relief Bushing and Adapter must be used 
at each point where the safety circuit wiring passes 
through a control case (see Figure 12) to protect the 
safety circuit wiring insulation. 

24-Volt Systems: 
For boilers without a combination limit control and 

relay, secure the electrical junction box to the ingide of 
the jacket left end panel using the No. 8 - 32 x $4" 
machine screws and nuts provided. Secure the control 
transformer to the junction box. 

PIPE DELIVERY SCHEDULE TABLE 

AFlow capacity determined from Dr. Pole's Formula; Specific Gravity4.60; PreSUre Lossd.30" W.C. 



Erecting and Operating 
Instructions TYPE EGH CAS'BOILERS 

-___ - ---  
-_--- 

SAFETY CIRCUIT 
WIRING ' 

JUNCTION BOX b TRANSFORMER GAS VALVE 
ON INSIDE OF JACKET 

FIGURE 9 

=VOLT SYSTEM 
STEAM BOILER WIRING 

---- ---7 
-.-- - - 

TEMPERATURE WATER 
'.. 

LIMIT CONTROL BOILER \, 
. / 

I MAIN AUTO. 

JUNCTION 8OX 6 TRANSFORMER GAS VALVE 
ON INSIDE OF JACKET 

FIGURE 10 

SELF GENERATING SYSTEM 
GRAVBTV HOT WATER BOILER WIRING 

trical Code and any additional, national, itate, or  local 
code requirements having jurisdiction. All safety cir- 
cuit wiring should be N.E.C. Class 1. 

JUNCTION ;ox, RELAY L COMBINATION 
TRANSFORMER ON INSIDE GAS VALVE 
OF JACKET 

FIGURE 1 1  

24-VOLT SYSTEM 
FORCED HOT WATER WIRING 

Self Generating Control Systems (EGH-85 
and 95 ONLY): 

All wiring in the self generating circuit should be 
of' the solid type to provide the least possible resistance 
In the circult. Determlne the wire length I-I) be used h 
the safety arid thermostat circulls and refer to tuble for 
the recommended minimum thermostat and safety cir- 
cuit wire size according to the wire length. 

SELF GENERATING CONTROL SYSTEMS 
RECOMMENDED WIRE SIZES 

Hring the supply wiring to the boiler. For non- 
packaged boilers used for forced hot water, a trans- 
former with receptacle tor plug-in circulator relay is 

Recommended Minimum Thermostat 
Wire Sizes According to Wire Lengths 

furnished (relay not standard). 
The electrical supply wiring to the boiler should be OPERATING AND SAFETY 

No. 14 gauge or heavier wire in conduit, as required, CHECK OUT SEQUENCE 

Wire Length 

16 FBbt 

25 Feet 

40 Feet 

64 Feet 

- 100 Feet 

and should have a properly sized fused disconnect. 1. Re sure the boiler and system are filed properly 
The operating and safety circuit wiring should be no (see Filling Steam and Water Boilers o n  the boiler 
smaller than 18 AW.G. or its equivalent. All wiring operating instruction card). The internal use of pe- 
must be installed in accordance with the requirements troleum based sealing or cleaning compounds will dam- 
of the National Electrical Code and Canadian Elec- age this boiler. 

Wire Size 

22 Gflagr? 

20 Guage 

18 Guage 

16 Guage 

14 Guage 



i Erecting and Operating 
Instructions TYPE EGM GAS BOILERS 

STEEL 
TAB ' 

S T R A I N  REL IEF  
. ADAPTER ' 

CONTROL CASE 

A I N  RELIEF 
BUSHING 

LOW ENERGY 
SAFETY CONTROL 

WIRE 

INSERT STRAIN RELIEF ADAPTER AND BUSHING ASSEMBLY INTO 
ELECTRICAL KNOCKOUT IN CONTROL CASE. SECURE BY 

TURING DOWN THE TWO STEEL TABS. 

Strain relief bushing and adapter must be used on all low-energy safety 
control wire to conform with NEC Class 1 wiring. 

FIGURE 12 

2. Be sure that all air has been purged from the 
gas piping and that the piping has been tested for 
gas leaks. 

3. M e r  to operating instruction label on boiler jacket 
for lighting the safety pilot burner. 

4. While the burners are operating, move the indi- 
cator on' the limit control below the actual boiler water 
temperature or steam pressure, the electrically operated 
main gas valve should close and the main burners 
go off. Move the indicator on the limit control above 
the boiler water temperature or pressure and the main 
burners ohould ignite. 

5. If the boiler is equipped with a low water fuel 
cut-off, test the cut-off operation while the main burners 
are operating by opening the blow-off valve and ob- 
serve that the main burners go off. Restore the water 
to the proper water line and the main burners should 
again ignite. 

6. Test the switching action- of any additional elec- 
trical safety controls using the procedure outlined in 
Steps 4 and 5. 

7. Set the high limit control according to the design 
requirements of the heating system. 

8. Set the room thermostat to the desired room tem- 
perature 

BURNERS 
No primary air adjustment is necessary on burners 

for natural or gases. 

MEASURE GAS INPUT TO BOILER 
For proper input, the gas pressure at the burner 

manifold should be. 3.5 inches water column for natural 
gas and 11.0 inches water column for propane gases. 

Measure the gas input to the boiler by reading the 
rate of flow at the gas meter. Be sure all other appli- 
ances connected to the same meter are shut off. The 
measured rate of flow in cubic feet per hour multiplied 
by the heating value in BTU per cubic foot of the 
gas should check with the input shown on the boiler 
rating plate. 

If the actual input is within 5 percent of the rated 
boiler input, adjust the gas pressure regulator to ob- 
tain the required gas flow. The gas pressure regulator 
is located on the gas valve body. To adjust remove the 
regulator adjustment screw cap and turn the adjust- 
ment screw clockwise to increase or counter;clockwise 
to decrease the gas flow. 

If the actual input is more than 5 percent off the 
rated input, change orifice sizes. 

ADDITIONAL INSTRUCTIONS 
Before leaving the job, make sure the unit checks el- 

trically. Be sure the room thermostat is set to the desired 
room temperature and that the limit control is set ac- 
cording to the design requirements of the heating system. 
For additional information on maintenance and opera- 
tion of the controls employed, refer to the manufacturer's 
instructions supplied with the controls. 

The wiring diagram label, rating plate, noncombusti- 
ble floor label, and operating instruction label must 
be mounted on the boiler jacket. 

BOILER SERVICE 
AND MAINTENANCE 

The boiler Operating Instructions are included in 
this booklet which must be left with the owner. Review 
this information with the owner and be sure he receives 
all instructions. 

WHEN THE BOILER IS USED WITH A 
REFRIGERATION SYSTEM 

When the boiler is used in conjunction with a refrig- 
eration system, the chilled .medium should be piped 
in parallel with the boiler with an appropriate valving 
arrangement to prevent the chilled water from enter- 
ing the boiler. If the boiler is connected to heating 
coils located in air handling units where it may be 
exposed to refrigerated air circulation, the boiler piping 
system must be equipped with flow control valves or 
other automatic means to prevent gravity circulation 
of the boiler water during the cooling cycle. 



*When ordering. add to boiler number "S" for Steam " W  for Water. Add elevations above 2,000 feet, ratings should be reduced at the rate of 4 percent 
"-IWT" for water boiler with one tankless heater " - ~ V T "  for water boiler for each 1.000 feet above sea level. 
with two tankleas heaters. Add "-IST" for steam'boiler with one tankless 

"-2ST". tor boiler with two tankless h+sters. Add uWHSv for . ABased on average watertemperature of 170. F. i n  mdiaton. 
water boiler w ~ t h  storage heater. tSizes shown, are gas connection s{zes. Gas piping from meter to boiler to be 

+MBH refen to thousands of BTU per hour. sized according to local utlllty raqulrements. 

..Net I.8-R ratings are based on net installed radiation of su,,icient quantity ***In special cases where surrounding conditions permit, chimney height may be 
for the uirements of the building and nothing need be added for normal raduced by 10 11. 
piping a%pick-up Ste?m ratings are based on a Piping and. pick-u allow. 
ance of 1.3 3; wa dr ratlngs on a",allowance,of 1.1 An additional alyowance 
should be made for Unusual PlPlng and Plck-up loads Consult Customer Note: Water bai lan tested for 50 P.S.1. workins p n r r u n ;  also available upon 
Services Department. Ratings shown are for elevations U'D to 2.000 feet. For special requart at 80 P.S.I. wonins prerrun. 
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Boiler 
Number* 

ECH-85 
EGH-95 
EGH-105 
EGH-115 
EGH-125 
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A.G.A, 
Input 

3% 
4M) 
450 
500 
550 
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Output 
MBH+ 

280 
320 
360 
400 
440 

NATER FOR 
STEAM BOILER 
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OF 
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RE r, .  rl '\ , 

HATER BOILERS 
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CONO~NSATE 
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,.Zt, 
Water 
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1,620 
1,855 
2,085 
2.320 
2,550 

Boiler 
H.P. 

8.4 
9.6 
10.8 
11.9 
13.1 

Net I-8-R Ratings'. 

STEAM BOILERS 

SQ. Ft. 
Steam 

875 
1000 
1125 
1250 
1375 

BOILER 

T ~ ~ ~ $ ~ s  
No. & 
Size 

2-3" 
2- 3" 
2-3" 
2- 3" 
2 - 3" 

GAS SUPPLY., 

Steam 
MBH+ 

210.1 
240.1 
270.1 
300.1 
350.1 

RIGHT SIDE 

T!:s& 
No. & 
Size 

2-2%" 
2 -2%" 
2-2%" 
2-2%" 
2 -2%" 

Water 
MBH+ 
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278.3 
313.0 
347.8 
382.6 

(5:fsm) 1 SkimTapping - 
5 __ll_l_._ .,.... ._..,.....-..-........ -.- -..... ."-- 

(Water) - Limit Control 
. . 

*Ava~lalrle urlly or1 sveclal raquest. 
NOTE: Limit Control ond Supply Piping must be on the same end of the boiler. 
NOTE. When an Internal type water heater 1s installed, use the tapping in the 

heater for an addltlonal operating control. 

STEAM 1 %kER 
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'24 minimum from waterline to header 

0 

9 
10 
10 
12 
12 

Michigan Ci ty  

Indiana 46360 
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Sizet 

W 

38% 
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51 
55% 

A Division of W y l a i n  InC. rfl 
\, I, 
G,/ \ v r  
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%" 
%" 
1" 
1" 
1" 

 appro^. 
Shiqping 
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and Drdt 

~ o o d  outlmt 
Slza 

1-9" 
1-10" 
1-10" 
1-12" 
1-12" 

- 
Propane 

%" 
%" 
1" 
1" 
1" 

Chimney 
Size'.. 

9"x201 
10" x 20' 
110" x 20' 
12" x 20' 
12" x 20' 



PLEASE HANQ THESE INSTRUCTIONS NEAR THE BOILER 

START-UP, SERVICE AND MAINTENANCE INSTRUCTIONS 
for 

WEIL-McLAIN GAS BOILERS 
Below, the procedure is outlined for starting your Weil-McLain Boiler including instructions for the care of your heating 
system. All mechanical equipment needs occasional attention. The boiler should be inspected, cleaned and if neces- 
sary, adjusted once a year. We recommend that your serviceman be called as he has been trained for the job and will 
have the necessary instruments to check your boiler. This will assure you that the operation of your heating system will 
remain highly efficient. Your Weil-McLain boiler will give you a lifetime of heating comfort, i f  you follow the few simple 
suggestions listed on this card. 
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IMPORTANT- The internal use of petroleum based sealing or cleaning compounds will damage your boiler. 

FILLING STEAM AND WATER BOILERS IF BOILER FAILS TO START, CHECK THE FOLLOWING 

Do not f i l l  the boiler (except for leakage tests) until the 
bailer is ready to be fired. CAUTION: Do not add large 
quantities. of cold feed water to any hot boiler! 

Steam Systems: The boiler should be filled to the normal 
water line and fired for about 15 minutes at a low rate 
sufficient to keep the boiler at steaming temperature 
with the steam vented to drive off dissolved gases (also 
see Skimming Steam Boilers). 

Water Sytems: The boiler and the entire system should 
be filled and hdated to approximately 210°F for about 15 
minutes to drive off dissolved gases. Before filling the 
system, make sure all the system air vents are closed. 
Open the hand water feed valve and beginning on the 
lower floor, open the air vents (one at a time) until water 
starts to flow; then, close the vent. Repeat this through- 
out the building until all heat distributing units are filled 
with water. Close the hand water feed valve when the 
correct boiler pressure is reached. After the system is in 
operation, keep the system filled with water by occasion- 
ally opening the air vents allowing any entrapped air to 
escape and adding enough make up water to maintain 
the correct system pressure. If your system is provided 
with a purge valve located in the system return piping, 
connect a garden hose to the drain valve located above 
the purge valve. Close the purge valve and open the hand 
water feed valve and allow the system to purge all air. 
Where the system has more than one circuit, purge each 
circuit separately by opening each balancing valve one 
at a time. When the system is purged of all air, close the 
drain cock located above the purge valve and open the 
purge valve. Fill the boiler and the entire system to the 
correct pressure. Air in  the system can interfere with 
circulation of water and prevent the heat distributing 
units from properly heating. 

TO START THE BOILER 

1. Be sure the main electric switch in the boiler elec- 
trical circuit is turned to the off position. 

2. CAUTION: Make sure that the manual main shutoff 
valve andThe pilot valve have been closed for at least 
five minutes before lighting the safety pilot burner. 

3. Remove the jacket door and access panel. 

4. Follow the "Starting up Boiler Instructions" on the 
operating instruction plate which is mounted on the 
Jacket Panel. 

1. Check for loose connections and blown fuses. 

2. Be sure the high limit control setting is above the 
boiler temperature or pressure. 

3. Make sure that gas is turned on at meter. 

4. Be sure pilot is burning. 

5. Make sure manual main shut-off valve is open. 

6. If the above checks do not eliminate the trouble, call 
in your serviceman. 

MEASURE GAS INPUT TO BOILER 

For proper aspiration, the gas pressure at the burner 
manifold should be at least 3.5 inches water column for 
natural gases and 10.0 inches water colu.mn for propane 
gases. 

Measure the gas input to the boiler by reading the rate 
of flow at the gas meter. Be sure any other appliances 
connected to the same meter are shut off. The measured 
rate of flow in cubic feet per hour multiplied by the 
heating value in B.T.U. per cubic foot of the gas em- 
ployed should check with the input shown on the boiler 
rating plate. I f  the actual input is within 5 percent of the 
rated input, adjust the gas pressure regulator to obtain 
the required gas'flow. To adjust the gas input, remove 
the cap on the pressure regulator and turn the adjusting 
screw clockwise to increase the gas flow or counter- 
clockwise to decrease the gas flow. If the actual input 
is more than 5 percent off the rated boiler input, change 
orifice sizes and again measure the gas input to the 
boiler. 

SKIMMING STEAM BOILERS 

All new boilers and steam and water piping eontain oil, 
grease, chips, and other foreign matter. It is essential to 
clean new steam .heating boilers to remove these mate- 
rials in order to avoid overheating of boiler metal, foam- 
ing and priming, and high maintenance costs on strain- 
ers, traps, and vents. The boiler installer should use the 
following procedure to clean oil, grease, and other im- 
purities from the new boiler. 

1. Close the valve in the building steam supply main(s). 

2. Provide a full sized skim line, with valve, from the 



boiler skim tapping and run this line to a convenient 
floor drain. 

3. Fire the boiler a t  a low rate sufficient to keep the 
boiler at steaming temperature allowing the steam, 
along with entrained water and impurities, to dis- 
charge through the skim piping to the drain. 

4. Feed the water to the boiler as required to maintain 
proper water level i n  the gauge glass. It may be neces- 
sary to cycle the burners to prevent a rise in  steam 
pressure above several pounds. 

5. Continue' the boiling and skimming process for a t  
least two hours or unti l  the water leaving the skim 
line is clear of al l  grease, oi l  and impurities. On un- 
usual jobs, the skimming procedure may require re- 
peating one or more times. CAUTION - THE USE OF 
CLEANERS IS NOT RECOMMENDED! 

6. Drain boiler and, while boiler is warm but NOT HOT 
and without steam pressure, remove safety valve and 
insert a hose nozzle into the opening. Flush al l  in- 
terior surfaces of the boiler with water under ful l  
pressure unti l  al l  traces of dirt and impurities are re- 

. . moved and the drain water runs clear. 

7. Replace safety valve; close drain cock, f i l l  with fresh 
water to the water line. Start burners and steam for 15 
minutes to remove al l  dissolved gases; stop burners. 

8. Drain boiler sufficiently to remove skim piping; plug 
skim tapping; refill boiler to  waterline. 

9. To prevent the return of impurities to the boiler from 
new or old piping systems, waste all condensate for 
several days or unt i l  no impurities are contained in  
the condensate. NOTE - IT IS IMPERATIVE THAT 
FEEDWATER BE SUPPLIED TO MAINTAIN THE COR- 
RECT WATER LEVEL AND THAT A LOW WATER 
CUTOFF: IS OrCRATIVE! 

BOILER SERVICE AND MAINTENANCE 

Leaks in the boiler and piping system must be repaired 
at  once. The use of makeup water in large quantities is 
undesirable and may damage the boiler after an ex- 
tended period of time. I f  serious leaks occur, stop the 
burners and gradually reduce boiler pressure or temper- 
a w e .  Do not attempt to make repairs while a steam 
boiler has pressure or hot water boiler temperatures are 
above 130°F. 

Foaming or priming may occur in a steam boiler and 
cause large quantities of water to pass out into the 
steam main. I t  can be observed by violent fluctuations 
of water level, in the gauge glass. This trouble may be 
caused by dirt, oil, or precipitates in the boiler water, 
too high a boiler water level, a high overload on the 
boiler (i.e., the sudden release of boiler steam pressure 
into tile mains by action of fast operating valves), or the 
addition of too much boiler water treatment. With seri- 
ous foarriing or priming, stop the burners and decrease 
boiler load. Then alternately blowdown and slowly feed 
fresh water several times. I f  trouble persists, i t  may be 
necessary to skim the boiler one or more additional 
times. 

Any problem in regard to large amounts of makeup water, 
extreme foaming or priming, scale in the boiler, or in- 
ternal corrosion or pitting, should be referred to a com- 
pany specializing in boiler water chemistry. DO NOT try 
"Homemade cures" or boiler "patent medicines" on the 

market under various trade names, or serious damage to 
the boiler, personnel, and property may result, 

Frequently check the boiler water level i n  the gauge glass 
of steam boilers, and check the boiler operating pres- 
sure of steam or water boilers. Test the low water cutoff 
by opening its blowdown valve to remove dirt, rust, and 
sediment, and observe that burners stop as the water 
level approaches the bottom of the water gauge glass 
(gauge glass on steam boilers only). 

On steam boilers, open the water gauge glass blowdown 
valve and blow clear; close blowdown valve. I f  water 
gauge glass leaks or breaks, close both gauge glass 
cocks and repair; open gauge cocks after repairing. 

Periodically, check the seal afforded by any gasket in- 
stalled on the boiler or heating system (i.e., heater, heater 
opening cover plate, circulator, etc.). I f  necessary, thor- 
oughly tighten al l  bolts to restore the water-tight seal. 

Periodically test boiler safety or relief valve to make sure 
it opens at the proper pressure. Make sure that the valve 
reseats and does not leak. Replace any defective or 
leaking valve. 

Periodically check and i f  rlecessary, clean the boiler 
flues. The frequency of cleaning will depend upon the 
fuel uses, the flame adjustments, boiler temperature, 
draft conditions, and other job factors. Protect the bur- 
ners and controls from dust and dirt during cleaning. 

DO NOT DRAIN BOILER during periods of shutdown un- 
less heating system is exposed to freezing temperatures. 
On steam boilers, open boiler blowdown valve and flush 
t i l l  clear while under steam pressure. On water boilers 
open boiler drain cock to remove impurities that have 
settled to the bottom of the boiler. Refill as required to 
correct water line for steam boilers or the correct pres- 
slrre fnr water boilers. Turn off 311 o loc t r i c~ l  powcr con 
nections to the boiler and itz ar~xiliaries. Clean all car- 
bon, rust, and other deposits from the fire-side of the 
boiler heating surfaces in  order to protect the boiler 
from the corrosive action of combl~stion rleposits (see 
Cleaning Boiler Heating Surfaces). I f  the water side of 
the boiler must be cleaned or inspected, open the blow- 
down valve and drain the boiler. Hose the inside of the 
boiler with high pressure water to remove sludge and 
sediment, flush again. Replace plugs and jacket panels 
when al l  traces of sludge and sediment have been re- 
moved. Dry insides of boiler thoroughly, or refill with 
fresh water and heat to release dissolved gases (see 
Filling Steam and Water Boilers). Repeated draining and 
fi l l ing of the boiler and/or the heating system can lead 
to the same consequences as adding too much makeup 
water-this is mainly true where the makeup water is 
"hard" and the same precautions must be used as indi- 
cated in  an earlier paragraph under column heading 
Boiler Service and Maintenance. 

SHUT DOWN OF BOILER 

1. Turn off main electric switch in the boiler electrical 
circuit. 

2. Close manual main shut-off gas valve. 

3. Close pilot valve. 

4. Open the boiler drain cock to remove impurities that 
may have settled to the bottom of the boiler; it may 
be necessary to drain one or two gallons of water 
unti l  al l  traces of sediment are gone. Refill the boiler 
to the proper water level or pressure (see Fil l ing 
Steam and Water Boilers). Boiler water does not have 



to be crystal clear for proper operation, but should 
be free of any sludge or sediment. 

5. During severe winter weather have heating system op- 
eration checked periodically or thoroughly drain your 
leat ing and plumbing systems. 

CLEANING THE MAIN BURNERS 

At the start of every heating season, i t  is most advisable 
to inspect and, i f  necessary, clean the main burners of 
any dust or lint or any other foreign particles that may 
have accumulated in the burners. To clean the burners, 
attach a piece of metal tubing to the hose end of a 
hand air pump (or tire pump). Bend one end of the metal 
tubing to form a 90 degree angle and pump air through 
the openings at the top of each main burner. If the main 
burners can not be properly cleaned in this manner, i t  
will be necessary to remove and thoroughly clean the 
burners. 

CLEANING BOILER HEATING (fire-side) SURFACES 

At the end of every heating season, it is advisable to 
inspect and if necessary clean the flues in the boiler. 
Soot is an effective insulator and prevents the hot gases 
from heating the boiler 'water as efficiently as possible. 
Normally this boiler will be cleaned from the top as 
described below. 
1. Remove the top jacket panel of the boiler. 
2. Remove the cleanout opening cover or the flue open- 

ing cover at the top of the boiler sections. 
3. Remove the burners, if not already removed for clean- 

ing, to avoid brushing soot and dirt into the burner 
openings or extinguish the pilot and cover all the 
main burners with heavy papers. 

4. Insert a wire flue brush vertically through openings 
between sections and scrub all flue surfaces vigor- 
ously. 

5. Replace the clean burners or remove papers which 
covered the main burners. 

6. Replace the cleanout opening cover making sure the 
original gas-tight seal is maintained between the 
cover and the boiler sections. 

7. Replace jacket top panel. 
8. Start the boiler according to the procedures outlined 

in these instructions under column heading "To Start 
The Boiler". 

WATER BOILER CONTROLS 

CIRCULATOR CARE: 
Never operate the circulator without water. 
A. Follow lubricating instructions on circulators that are 

provided with oil cups or oil holes. 
B. Follow venting instruction on circulators with water 

lubricated bearings which require no oil. 

BOILER PRESSURE: The initial f i l l  pressure of the boiler 
and entire system should be according to the design re- 
quirements of the heating system (in general, the f i l l  
pressure for most heating systems would be to 12 pounds 
per square inch). When the system is heated to the limit 
control setting, the system pressure may rise up to the 
relief valve opening pressure. Normal system pressure 
will fluctuate between the f i l l  pressure, when the sys- 
tem is cold; and rise to maximum pressure (just below 
the relief valve opening pressure), when the system is 
hot. 

/*BOILER WATER TEMPERATURE: Modern hot water heat- 
ing systems with "closed" type expansion tanks may 
operate at water temperatures up to 250°F. The high 
limit control must be set according to the design re- 
quirements of the heating system, during severe winter 
weather, you may find that this temperature' setting 
need to be raised or lowered depending upon character- 
istics of your sycem. 

COMPRESSION TANK: Compression tank is employed 
with hot water heating systems to accept the increased 
water volume which results from heating the system 
water. The compression tank on a closed hot water heat- 
ing system should provide adequate pressurization under 
all system operating conditions. Frequent opening of the 
pressure relief valve can be the result of an undersized 
compression tank because provisions for the necessary 
expanded water volume has not been provided. Compres- 
sion tanks may be of the open, closed, or closed dia- 
phragm type. 

' Open Type Expansion Tank: Open type expansion tanks 
are located above the highest heat distributing unit in the 
system usually in a closet or attic space and equipped 
with a gauge glass and an overflow pipe to a drain. The 
open type expansion tank and drain piping should not be 
located in any area where freezing temperatures could 
occur. 

Closed Type Expansion Tank: Closed type expansion tanks 
are welded gas-tight and are usually located just above 
the boiler but may be located at any point in  the heating 
system. In order to utilize the built-in air elimination sys- 
tem on the boiler, the closed type compression tank 
must be piped to the air elimination tapping on the 
boiler. When the system is initially filled with water, a 
cushion of air is trapped within the tank and this air 
cushion is compressed to provide the initial f i l l  pressure. 
When the system is heated, the expansion of the system 
water further compressesvthe air cushion and provides 
the additional space required for the additional water 
volume. A rapid increase in boiler pressure with frequent 
opening of the pressure relief valve during warm-up of 
the boiler and heating system usually indicates a "wa- 
terlogged" compression tank. Your serviceman should be 
called to correct this condition by partially draining the 
compression tank to again establish an air cushion. 

Closed Diaphragm Type Compression Tank: Closed dia- 
phragm type compression tanks are welded gas-tight and 
a rubber diaphragm is employed to separate the air 
cushion from the system water. The closed diaphragm 
type expansion tank may be located at any point within 
'the heating system but is usually located as close to the 
boiler as possible. Where a closed diaphragm type ex- 
pansion tank is employed, an automatic air eliminating 
device should be installed in the air elimination tapping 
on the boiler to provide system' air control. Before the 
initial f i l l  of the heating system, the closed diaphragm 
type compression tank should be charged with air (by , 

means of a tire pump) to a pressure equal to the initial 
f i l l  pressure; the tank pressure may be checked by means 
of an air pressure gauge. As the system is filled, water 
will not enter the tank until the system pressure exceeds 
the tank charge, When the system is heated, the expan- 
sion of the system water causes the diaphragm to tlex 
and further compress the air cushion and additional . 
space is provided for the additional water volume. Since . 
the system water is separated from the air cushion by 
means of a diaphragm, absorption of the air cushion by 
the system water is eliminated. 



1 
'FLOAT TYPE AIR VENT: If your system is equipped with a Float Type Air Vent(s1 
which automatically expells air from the heating system, when the system is filled 
with water, loosen cap A slowly so that particles of dirt or scale are not deposited 
on the valve seat by the escaping air. Should dirt or scale lodge on the valve seat 
causing it to leak, remove cap and push the valve core B in by hand to permit 
water to flush the valve seat clean. Release the valve core quickly and replace cap. 
,For normal operation and venting, unscrew the cap at least two turns. 

PRESSURE-TEMPERATURE-ALTITUDE GAUGE: This gauge indicates the boiler pres- 
sure in pounds-per-square-inch and in  feet of water column (altitude) above the 
boiler by the moveable hand. The fixed hand may be changed to indicate the proper 
position for the moveable hand on manually f i l led hot water heating Systems. For 
those systems with automatic f i l l  valves, the fixed hand is usually left at the zero 
setting. The third hand indicates the boiler water temperature in degrees fahrenheit. 

WATER RELIEF VALVC: Check Lhe rellef valve at least ortce a year by pulling the 
handle and allowing a small quantity of water to flow. Be sure the relief valve re- 
seats properly and is entirely free from seepzge. If the relief valve sticks or appears 
to bc clogged, i t  should be repaired or replaced immediatley. The relief valve outlet 
should pe piped to a floor drain or near the floor. The relief valve discharge must 
not be piped to any area where freezing temperatures could ncctlr. 

STEAM BOILER CONTROLS 

BOILER PRESSURE. Steam boiler pressures may range up to 15 psig maximum, but 
in normal service usually will not exceed 12 to 13 psig and may be much less, possibly 
operating under vacuum conditions at ccrtain times. The compound gauge used for 
stearn boilers indicates steam pressure in pounds per square inch (psig) and boiler 
vacuum in  inches of mercury (hg). 

CLEANING LOW WATER CUT-OFF. Accumulated sediment in the low water cut-off 
should be flushed out through a blow-off valve provided for this purpose at least 
once each month of heating system operation. 

CLEANING THE GAUGE GLASS. This may be done by closing the lower gauge glass 
cock and carefully opening the petcock below the glass to blow water and sedinient 
out of the gauge glass by steam pressure. Then slowly open the lower gauge glass 
cock, allnwine a small amount nf wnte~ Lu Ilut;ti our through t lw upefl petcock. Close 
and tully open the lower gauge cock. The water level s h o ~ ~ l d  immediately rise to its 
proper level. If gauge glass breaks, close off both gauge cocks and looscn glass 
retaining nuts to remove gauge glass. Replace broken gauge glass with new gauge 
glass made of heavy Pyrex. DO NOT USE THIN WALL GLASS TUBING! 

CHECKING THE SAFETY VALVE. The safety valve should open at 15 psig to prevent 
excessive boiler pressure. Manually open the safety valve once each year by pull- 
ing the valve lever or handle and allowing a small amount of steam to escape. This 
will help to assure proper operation of the safety valve i f  boiler pressllres reach 
15 psig. Be sure that the valve reseats properly and does not leak steam. If the 
safety valve sticks or appears to be clogged i t  should be repaired or replaced im- 
mediately by your serviceman. Side outlet safety valves shoi~ld be piped to a floor 
drain or near the floor. 

',.- . .- - - / J '  

Combination Pressure- 
Temperature-Altitude 

Gauge 

Manually opening 
Pressuro Relict Valve. I 

20 
15 25 

V A C  A PRESS 

Pressure Gauge. 

Flushing Low Water Cut-Off. 

7- 

PET 
COCK 

Gauge glass. 



INSTALlATIOH 8 OPERATI MG I NSTRIJCT'1'3NS - ':. 

FOR 

TYPE EG 8 EGH BO1,LER WITI-I tl0NEY':IELL Q179D . 

PILOT AND RA899F PRII\lARY REL.4Y 

1. Remove s t ~ n d a r d  p i l o t  b u r n e r  and i n s t a l l  Q173D e l e c t r o n i c  ~ i l o t  
i n  i t s  p l a c e  u s i n g  t h e  the rmocouple ,  p i l o t  t u b i n g ,  and mounting . 
sc rews  f u r n i s h e d  w i t h  t h e  b o i l e r .  

2 .  Mount Q270A sub-base o n  a d j a c e n t  w a l l ,  c l o s e  t o  t h e  b o i l e r .  
Do n o t  mount on b o i l e r  jacket. . , 

3 .  Wire from sub-base  t o  b o i l e r  c o n t r o l s  and f u s e d  d i s c o n n e c t  i n  
a c c o r d a n c e . w i t h  diagrams on  r e v e r s e  s i d e  o f  t h e s e  i n s t r u c t i o n s .  
NOTE: A l l  w i r i n g  must be i n s t a l l e d  i n  - accordance  w i t h  t h e  

r e q u i r e m e n t s  o f  t h e  N a t i o n a l  E l e c t r i c a l  Code o r  Canadian  
E l e c t r i c a l  Code and  any a d d i t i o n a l  n a t i o n a l ,  s t a t e ,  o r  . 
local  code  r e q u i r e m e n t s  hav ing  j u r i s d i c t i o n .  A l l  s a f e t y  . '  

c i r c u i t  w i r i n g  s h o u l d  b e  N.E .C .  C l a s s  1: . . 

4 .  Mount RA890F and i t s  c o v e r  t o  sub-base  a f t e r  w i r i n g  i s  comple ted .  . . 

. . 

R e f e r  t o  o p e r a t i n g  i n s t r u c t i o n  p l a t e  on b o i l e r  and f o l l o w  d i r e c t i o n s .  .' . . ': 
<.. > 

SEQUENCE OF OPEQATION 
... . . 

. .. 

On a c a l l - f o r - h e a t  by t h e  c o n t r o l l e r ,  t e r m i n a l s  3 and 4 a r e  e n e r g i z e d .  . '  

I f  t h e .  p i l o t  f1am.e i s  p roven ,  t e r m i n a l  4 i s  d e - e n e r g i z e d .  and t e r m i n a l  . :  
5 1s e n e r g i z e d  powering t h e  main g a s  v a l v e .  Normal o p e r z t i o n  w i l l  
c o n t i n u e  u n t i l  a  normal shutdown causc.d by h i g h  l i m i t ,  low w a t e r ,  o r  " ..; 
o p e r a t i n g  c o n t r o l  a c t i o n .  LOSS o f  p i l o t  - f l a m e  s i g n a l  d u r i n g  o p e r a -  ' i .  

. . 
t i o n  w i l l  r e s u l t  i n  d e - e n e r g i z i n q  t h e  main gas v a l v e  c i r c u i t ,  and  t h c  , ,. . 

c o n t r o l  l o c k s  o u t  i n  1 5  s e c o n d s .  I f  t h e  p i l o t  f lam? drops low cnough,  . ; :  . '  
t h e  thermocouple  w i l l  d r o p  o u t  s h u t t i n g  o f f  t h e  p i l o t  g a s  (100': s a f e t y .  ...' i .:...' i 

s h u t o f f )  . Fol low normal l i g h . t i n q  ~ i n d  s t a r t u p  p r o c e d ~ l r c s  , and t h e n  . .. 
, .. reset t h e  l o c k o u t  b u t t o n  on  the .r&\890. conCx:ol. ' . . .  
, ::.. . . 

, . .  . .. ,: 
. . ... 

. . 

-- 0VE:R FOR W I R I N G  DIAGPAMS -- 
9 2 1  

. . . . .  
.. :< 
. . .  Form No. 55(.!-110-15!, . . , .  "t.: :: . 
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LIMIT 

CONTROL 1 

H 
120 v. 

' 

-1 I I 
MAINAUTO I I I LOWWATER 
GAS VALVE 1 1 1 CUT-OFF . r - - - -  -,-,, 

(WHEN USED) 1 .  I I 1  V ,-E= 

I 1-61 I LOW WATER I 
CUT-OFF 

I I 
I ITHERMOSTAT I i .  I 

I PI LOT I 1 
I 

I I 
(WHEN USED) MAIN AUTOI 

4 L - - 2  -- OPERATING GAS VALVE I 
G CONTROL I 

I --J 

I- 

HEIL-McL*IN C O M P A L ~ .  I N C .  , HYDRONIC DIVISION, MICHIGAN C ITy, INDIANA 
All w i r i n g  s h o u l d  h e  i n s t a l l e d  i n  a c c o r d a n c e  w i t h  l o c a l  r e q u i r e m e n t s .  F~~ z o n i n g  a n d  o t h e r  i n f o r m a t i o n  see c c n t r o l  m a n u f a c t u r e r s 1  i n s t r u c t i o n  s h e e t s  
packed wi th  bo i l e r .  If a n y  of t h e  o r i g i n a l  w i r e  a s  s ~ p p l i e d  w i t h  t h e  a p p l i a n c e  
m u s t  be r e p l a c e d ,  it m u s t  be f e p l a c e d w i t h  90°c t h e r m o p l a s t i c  w i re  or  its 
e q u i v a l e n t .  

*OPERATING CONTROL FOR STEAM TANKLESS HEATER 
5 S 0 2  24752 

-. 



Combination 24V 
Gas V e l v e \ r r  

ransfor-rcec 

--- 

;qOTES: ( 1  ) ALL V/IRINC. P4UST 6E I N S T A L - E D  I N  ACCCRDANCE WIT3 T%E REQUIREr4ESTS 

0 3  L C C A L  C03E REQUIREMENTS ~ A V I N G  JURISDICTICVN- 
( 2 )  A L L  SA=ETY CIRCUIT W I R I ~ G  MUST a= N.E.C. CLASS I .  

Columbia, Missouri 

1 :  . . 



MCDBNNELL No. 64 Low Water Cut-off on Steam Boilers 
. . 

(Maximum Boiler or Body Pressure 50 psi) . . . . . 

For All Cast Iron Boilers with 
Water Glass in Front Section 

1" Water I Equalizing Pipe - U 
. 1. Connect 1" steam equalizing line to  any available open- . ('-"";. ing in  the boiler other than the steam flow line. 

2. Connect 1" water equalizing line to tapping in the fro& 
section of the boiler. I f  boiler manufacturer has not pro- 
vided a specific tapping, it is recommended that a 1" tap- 
ping be made in the front section 6" below bottom of the 
water glass. , . 

For All Boilers with 
Independent Water Columns 

1. Connect 1" steam equalizing line t o  water column equal- 
izing pipes as illustrated. 
2: Connect 1" water equalizing line t o  water column equal- 
izing pipes as illustrated. 
3. Cut-off line fn  No. 64 float bowl should be set a t  ap- 
proximately lh of water visible in the gauge glass. 

, 3. Cut-off line on No. 64 float bowl should be set at ap- 
proximately y2" of water visible in the gauge glass. 
4. Install separate blow-off valve for draining and testing 
the low water cut.off. 

Bulletin No. 1 . 6 4 ~  
Printed In U.S.A. 

. - 

4. Install separate blow-off valve for draining and testing 
the low water cut-off. 

lnstruct Boiler Attendant to flush bowl once a week during the heating season. I 
, 

Schematic Wiring No. 64 Electrical Ratings: 

McDONNELL & MILLER ITT 

IMPORTANT 
Test the No. 64 before turning it over to  owner. Turn on the burner. Open the blow-off valve, causing 
the water line in  the float chamber to  drop. When the float drops to below the low water cut-off point, 
the burner will shut off and the alarm (if used) will be actuated. 

3500 N. S~aulding Avenue, Chlcago, Illinois 60618 

- 

* -. 

(Underwriters Listed) 
Cut-oft Terminals G . To Burner AMPERE RATING 

Tel: (31 2) 267-1600 

230 V.A.C. 

3.7 
22.2 

Motor Duty 
~ u l l  Load 
Locked Rotor 

If  Desired H . 
-- Line 

. . 
f 115 or 230 V.D.C.-57.5 VA 

G PILOT DUTYl 
Burner Off-Alarm On 

115 of 230 V.A.C.al25 VA 
.4 

115 V.A.C. 

7.4 
44.4 



INSTALLATION DETAILS 
MCDONNELL No. 64 Low Water Cut-off on Hot Water Boilers 

(Maximum Boiler or Body Pressure 50 psi) 

For either cast iron or steel hot water heating boilers, 
McDonnell No. 64 Low Water Cut-offs can easily be in- 
stalled with 1" piping by following one of the drawings 
and instructions on this page. The purpose of the No. 
64 is to. stop the burner in event of a low water condi- 
tion. Therefore any location of the No. 64 above the -.- 
lowest safe water level eqtablished by the boiler manu- 
facturer is suitable. 

Hot Water 
Bailer 

.... ......... .... ..... .... .... 
.... ..... 

Note "6" 
.... .... ........ .... 

Connect the upper equaliz~ng pipe to the riser going to 
the radiation or to the compression tank. 

Connect the lowcr equalisirrg pipe to any available 6pen- 
ing in the side of the boiler. 

Note "A" - If no np~n ing  is available iir Ll~e slde 07 the boiler, 
connect the lower equalizing pipe into a tee at the drain connec- 
tion, or into the return line. 

Note "B" -,Where it is necessary to drain the equalizmg piping 
and float chamber, a drain valve may be installed in a vertical pipe 
below the lower equalizing piping cross connection. 

- 

Hot Water 
Boiler 

See '1 Note44B41 
.:. 

An alternate method of ~ i n s t a l l a ~ h ,  i r t o  con- 
nect the upper aqualizin~p)pe,inh **ailable 
opening in the top of t-.oilw rbrda)dicatq#.ia.. 
the above drawing. 

.- . 
Caution - If this method b&W, f)H No.:- 
should be installed below tRe tap o?the boiler 
as shown. If the No. 64 is lomted a m  the 
top of the boiler an air pocket will be +mated,, 
the cut-off will stay in the '.!off1' poritfon and 
the burner will retnain "off." An elr vent must 
he install@(! at tho top nf tho u p p r  vflbOOl 
equalizing pipe to eliminate the air pockd. . 

"efiica lj*see 
Riser to 

Rediatiull NO. 64 - - 
Note "B" 

Hot Water I 
Boiler I 

Still a~lulller alternate method of installation 
is to connect the upper and lower equalizing 
pipes into the riser supplying the radiation. 

Caution- The horizontal upper equalizing pipe 
shouldnotbe above the horizontal run of the 
riser. If such an installation should be mzde. 
an air pocket will be created, and an air vent 
would be required to eliminate the air. 

For wiring diagram and electrical ratings see other side. 
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HEATING - AIR COND!TIONING - .SOLAR PRODUCTS ;$ 
:J 

I., -- ---- ----- _ .  -- 
p: 

JOB : Stephens College visitors'  Ccr~tcr 
Columbia, rIissouri 

ENGISEER: Lewis I'). Freedland 
Plinnespolis , Minnesota 

CO:<TRACTOR: Drunrmond Officer !.lechanical Contractors 
Columbia, Missouri 

5lIS'!ITTEl~ R Y :  Riback Supply Co. 
- Columbia, Efissorlri 

1 Weil-FlcLain EG}I- 105-Y; >!atrlrn 1 Gns Fired !.lot water Boiler. 
Submittal S-5511-A. 

Schematic Wiring Nagram So. S!!'f!-5511-.h 

Gas Train Piping Diagram :;o. C P : ) - 5 5 1 1 - A  

, I t , !  I. ,ill. . 
. . : . . A , ?  . s ,  .r:. 

, \.. ,, ..,? : '. I . .  

, . .  6-1. :n., ,a: . .  .. 
.; , ,,, A ' .  " ' . A '  . . r ,  I . ?  

$ P ~ : C I ~ C I I F  i.6.O' I !  11  

a ~ 0 1 A r o u S . C A S r  l a O h  

DUMPS. C L N T R I F U G A L  ' 

#'IN TuBE.COU*" 9 C  IL 

HEAT E X C H A V L : ~ . H S  , 



.--. . ..--.--._- 

' MANUAL MAIN . SHUT-.OFF 

. ............. - -- - - - 
................ 

1 weil-McLai 
Prewired Control Panel 1' Weil-McLain 
Flame Safeguard Control 1 Honeywell 
Flame Safeguard Control Mounting Base 1 Honeywell 
Electric Pilot Burner w/Ignition 1 Honeywel.1 
Electrode arid Flame Hod 

Ignition Transformer, 120/6,000 Volt 1 Honeywell 
Flame Hod Wire 8 Ft . Thermo Wire Co. 
Ignition Cable 7 Ft. Electric Auto. Lite 

Piessure Regulator, 1/4" N.P.T. 
Fuse Iloldcr 1 HUSSIII;II.I 

' Fuse, 15 Amp. 1 Husslnan 
Indicating Lnn~ps : 4 Weil-McLain 
1. Power On - White 
2 ,  Ignitj.on On - Ycl.1o.d 
3. Gas Va1.v~ on - Rl.uc! 
4 .  Flame Ii'ailure - Red 

1 C u r t i . : ;  Cornpany 
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1. 
f. ; THESE GAS PILOT BURNER ASSEMBLIES 
'f .... PROVE THE PILOT FFLAME ON INDUSTRI- 

$ - .  AL OR COMMERCIAL GAS OR GAS PILOT 
IGNITED OIL BURNERS. 

o Utilize the flame rectificatiod principle. 

oQ179C is a combination pilot burner and 
rectifying flame rod flame detector. It a l ~ o  
includes an ignition electrode, making it suit- 
able for applications requiring interrupted or 
intermittent electrically ignited gas pilot. 

0 Q179C may be used with 4624 solid state 
spark generator or other suitable ignition 
transformer. 

o Q179D has a thermocouple adapter in place 
of the ignition electrode and is suitable ,for 
use on continuous (standing pilot) burning 
pilot appliaatiorii. 

o Q179D may be used with a 4309  or 4340 
thermocouple or 4313 thermopile generator. 

Primary aerated type burner equipped with 
a stainless steel tagyet to stabilize the flame 
and provide correct flame rod area to ground 
area ratio for maximum flame current. 

0 Kanthal electrode(s) are mounted in ceramic 
insulat~ra. 

o Side or end mounting brackets available. 

Dual and single wing burner targets are 
available. 

o The Q179C and D are functional replace- 
ments for the Q179A and B, respectively. 

0 Flame rod, ignition electrode, and their 
insulators are factory installed and adjusted 
for proper operation. No field adjustment 
required. 

J.B. 
REV. 8-77 (.031 



electrode for intermittent or interrupted ignition thermocouple or thermopile into *put, udng 
applications; ute with Q624 rdltl mte rpsrk attachment nut with thermocouple o t , ' bmopne .  
gonerator or other d t ab le  ignitiontmnsfonner. REPLACEMENT PARTS: 
Includes natural gas orifice. Ckirlces- 

Q179D Miniature Rectiflcadon Wot. Thermocouple Part No. 3881%AF, for ~ t U r d  ga9 dngle wbg 
adapter is furnished in placs of ignition electrob target, .024 inch [.61 mm] &am!mr. 
for use with Q309 or 4340 thennocouple or Part No. 38814SAG, for mtuml(1as double wing 
Q313 thermopile in aontinuous pilot applications. target, .026 inch l.65 mm] dimoter. 
Includes natural gas orifice. 

MOUNTING: Sce Fig. l? for mounting options and 
burner target configurations. S:e F1q. 2 for mounting 
dimensions. 

BURNER: Primary aerated. Stainless a d  targat proviQs 
correct flame ground. Correctly positioned flame 
electrode (and ignition electrode with Q173C) are NO I MOUNT--o 'TI* 

furnished with each burner. The pilot burner has 3 
target configurations-dual wing, single wing right- . 
hand, and single wing left-hand (Fig. 1). Single vring 
targets are for use with Ql77C only. 

TARGET WINGSPAN: Singla wing-1 3/16 inch [20.6 atroc onrv 

mm] ; Dual wing-1 inch [25.4 mm] , exospt 2 inuher 
I C A I  MOUNT [50.8 rnm] on Q179C1074 and Q179D1032. 

TYPE OF GAS: Natural; for LP gas order LP orifice 
reparately (see Accessorior). 

NATURAL GAS ORIFICE SIZE: .026 inch [.66 mm] 
&meter for dual witQ target or .024 inch 1.61 mm] 
dametar for single wing target. 

' .. ELECTRODE(S): Kanthal . 
ELECTRODE INSULATOR(S): Ceramic. 
MOUPJTING DIMENSIONS: See Ffg. 2. 
UNDERVlRITERS LAEORATORIES INC. COMPO- 

:. i NENT RECOGNIZED: File No. MH9928, Guide 
No. MCUR2. 

CANADIAN STANDARDS ASSOCIATION CERTI- 
FIED: File No. LR29652; Guide No. 140-A-2. 

AMERICAN GAS ASSOCIATION DESIGN CERTI- 
FIED: Roport No. G140-14. 

TIiERMAL RATING: See Fig. 3. 
INLET FITTINGS: 1/4 inoh aornpntdon wupling FIG. 1-MOUNTING OPTIOP!S AND BURNER TAR- 

frot@ry-Wsd on tll madeb. For other adlablo GET CONFIGUIIATIONS. 
fEfh$$, fa AooOaOTiCa. (continued on page 3) 

I 

WHOLESALER OR YOUR D 1 8 T R I W R t  RE~IR TO THE TRADELINE CATALOG OR PRICE OHEETS FOR 
COMPLETE ORDERING NUMBER, ~I;(~PBCIFV- 
1. MODEL NUMBER. 3. 0300 OR a340 THERMOCOUPLE 
2. TYPE OF BURNER TARQET AND OR 0313 THERMOPILE FOR 0 1  780. 

MOUNT BY MOUNT NUMBER. 4. ACCESSORIES, IF  DESIRED. 
If YOU HAVE ADDITIONAL QUtSTlONI, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICIS, PLEA86 WRITE OR WONE: 

1. YOUR LOCAL HONEYWELL RESIDENTIAL D I V I ~ I O N ~ L . E S O F F l C E  (CHECK WHITE PAOES OF PHONE DIRECTORY). 
2. RESIDENTIAL DIVI5IC)N CUSTOMER SERVICE 

HONEWELL INC., 1888 DOUOLAB DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 66422 1812) 642-7500 

( IN CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2VB) 
INTBRNATIQNAL SALE8 AND SERVICE OFFICES I N  ALL PRINCIPAL ClT IES OF THE WORLD. 

d 
I 



ACCESSORIES: 
High Tempratwe Cable-otnr 125 F [52 C] . 

Flame rdd led-Part No. R1298020 (specify 
length), rated at 400 F [204 C] . 

Ignition led-Part No. R1061012 (rpeciry length), 
rated at 350 F [177 C]. 

LP Mce-for  both dngle and dual wing burner 
targets. Part No. 388146KD, .016 inch [.41 mm] 

P&t No. 37356. fanah Rajah ~~tqu&:qa . . b. 
u d  ar alternate (2 rquipd). : .. .. . 

Blood Burner Clip- 
Part No. 389860-2. Tvm htaWWr ho&a mz 

I n p,.Lp,.Vc IMM tOWNcC1~DI r0 
DUAL 11m TAROIT. un )ID. ~ ~ l l r  m. 
D I Y C ~ ~ ~  ARC rm uw: ror SIM uoumrco "-6 

FIG. 2-APPROXIMATE MOUNTINQ DIMEIISIONS, IN INCHES [MILLIMSTRES IN BRACKETU. Mq M- 
RANGEMENT OF PARTS. 

~ , . 
PILOT BUI(IILR TAROET plete Ordering S p e d b d o n  numben aeoa rsl- 
AND OROUNDINO AREA: 
1500 [ I15 c j  to the metal-stamped identification n u m b  oa thr 

I FLAME ROD: \ IONITION ELECTRODE: , 
1775 F [MI Cj I 

. 
FIG- SMAXIMUM TEMPERATURES. 

NOTE: All models haw an identification numkr (not 
O.S. number) stamped in the brackot to indicate 
(1) modd number, (2) burnor dp rtyle, (3) mounting 'XXX wlll k the data coda. 
bradm rtyb, and (4) data ooQ. The following wm- 

O.S. NUMBER 

Q179C1009 
Q1 79C1017 

i i  , 
. , 
> r 

MOUNTING 
The Q179 dds and end mounting bra- 4rr, 2 

holm for mounting. Thew 2 h d n  am tbzwdmd h tb ,d mounm bncbt to -t 10Sa UNF - 
(Sarewr not funrkhod.) 

4QlNTI PWmN 
NUMBER# 

Q170C Dl  XXX 
Q179C K3 XXX 



The pilot must be mounted rigidly in an upright or 
nearly upright position. Tilt from vertical must not ex- 
cbed 15 degrees. The pilot should be positioned where it 
will ignite the main burner under all normal pressures 
and ambient conditions. r AU models come with a factory-&ed 114 inch 
compression cou@ng inlet fitting. 

GAS PRESSURE REGULATION 
Use a pressure regulator in the line supplying the 

4179 pilot. Do not exceed a maximum gas pressure of 
8 inch water column. The minimum gas pressure must be 
2 inch vmter column to assure reliable lightoff of the main 
flame. 
INSTALL THE 0179 

Inmall the pilot so pilgt flame has full contact with 
the gas stream from the main burner heads or jets. 
The pilot should fire in the same direction as the draft 
at the mounting point, rather than at right angles to the 
draft. Keep the pilot burner blow or behind the main 
burner so that the burnor frame and refractow will help 
protect the pilot from radiant heat. Location of the 

. @lot in the secondah 'aintream will aho provide con: 
dderabla cooling. 

hfQT INSTALL THE.Ql79- 
(-- - -w@n unbnt tunpa~turror d those m o d .  

-whem-~xGssive d d t  turbulence may band the 
flat !lams away b m  the main burner or !lame 
dwmde.  

-whem thm ignition doctrode Is within adrig db 
tan- o! my metal other than the pilot burner target. 

-where the hmo demode contactr any metal part 
of tL installation. 

-wkem tho ilanu oleotrode is do#r than 1 huh 
j25.4 mm] b m  r rrdfurt nfracrtory. 

INSTALL f HERIWCOUPLE OW THERMOPILE:(Q17OD) 
Smw thermocouple. or thermopile into thermo- ' 

couple adapter and tighten (Fig. 4). 

WIRING 

Disconneat power supply before connecting wiring 
' + I to prevent electrical shock or equipment damage. 

\ .A - AU ~Niting must comply with applicable codes and - 
ordinances. 

High tension wire, of a type found acceptable by a 
nationally recognizsd testing agency, must be used for the 
wiring to the ignition electrode. High tension wires 
should be rated electrically equivalent to type GTO-10 
and should be good for the temperature and humidity 
encountered in the application. If the ignition lead is 
exposed to high temperature, 125 F 152 C], use 
Honeywdl ignition cable, rated at 350 F (177 C], or 
equivalsnt . See Accessories. 

For wiring between the "F" terminal of the flame 
safeguard primary and the flame electrode, use wire vrith 
moistilre-resistant insulation. Number 14 single- 
conductor TW wire is adequate. However, those po-t' . ions 

of the leadwire exposed to temperatures over 125 F 
[52 C] should also bs heat-resistant. For both hrzt- 
and moisture-resistent applications, uee Pa t  130. 
R1298020 Cable (rated at 400 F [204 C] continuous 
duty), or equivalent. 

Run a ground wire ftom the pilot bumer to the relay 
to assure a continuous, unchanging ground. Run ground 
wire from pilot burner brackst to "Q" terminal on 
flame safeguard primary. Do not rely om the pilot 9 s  
line for adequate ground oonnection. 

If &aft tm c i m m , . i t . ~ t ; ) d ~  *. ...-- 
to ins td  a ~hoot metal M e  to r e d ~  excza dm? ' 

turbulence at the pilot h e .  
Check to insure that the d n  valve opens ody whoh 

pilot flame is strong movgh to ignite main burner. 
Be sure you haw the proper orfffw for the ges 

being urrd so the pilot burns with a medium hard 
flame. A. medium hard flame wfll produao th9 bezt dgnel 
in the fitmo detector drcuit. 

The flame detector relay may pull in and drop out if 
excess suoondary air velocity or a severs draft condition 
causes the pilot flame to make unstable contact with the 
flame electrode or target. 

Current through flame electrode and flame should be 
1.5 microamperes or more for stable performance. This 
is less than previously sxpeotsd 2 PA dgnal, but 1.5 pA 
is more than adequate if dgnal is steady. The open 
circuit ~u tpu t  of 4309 or 4340 thermocouple should k 
at least 18 mV at 2.5 inch water column. 

If a strong steady flame signal can't be obtained for 
proper primary flame mfeguard operation, check the 
following: 

Cmcked insulators. 
L o ~ e  or bad connections. 
Improper burner grounding. 
Incorrect wire type. 
Wet or damp wire insulation to flame rod. 
Insufficient combustion air. 
Gusts or drafts across burner target. 
Incorrect gas pressure. 

HONEYWELL MINNEAPOLIS, MINN. 55408 INTERNATIONAL 
Australia, Canada, Finland, France, Germany, Japan, Mexico, Nether 

Sales Offices in all principal cities of the world. .Manufacturing in 
,lands, Spain, Taiwan, United Kingdom, U.S.A. 

PRINTED IN U.S.A. 



ATTENTION HEATING CONTRACTOR: This warranty i s  for .the building owner and should be I 
/' given to him or placed in sight near the boiler..---. 

. . 
r .:., . 2 . , . --  .;.+.,, ; - I - -  :O)  i9.!& 

. . 

Michigan City, Indiana 46360 

Limited khrranty 
Weil-McLoin worronts thot its cost iron boilers 

ore free from defects in moteriols and w'orkmon- 
ship for one yeor after instollation only, ond only 
to the extent of furnishing new ports for ony 
found to be defective in monufocture. 

This worronty does not cover: 

1 .  Components thot ore port of the heoting 
system but were not furnished by Weil- 
McLoin os o port of the product. 

2. The workmonship of any installer of Weil- 
Mcloin cast iron boilers. In addition, this 
worranty does not assume ony liability of 
any noturc for unsotisfoctory performance 
coused by improper instollotion. The boiler 
must hove been instolled by o heoting con- 
tractor whose principal occupation is the sole 
ond instollotion of plumbing, heoting ond/or 
oir conditioning equipment. 

3. Any costs for lobor for removal ond re- 
installotion of the alleged defective port, 
transportation to Weil-Mclain if necessory, 
and ony other moteriols necessary to per- 
form the exchange. 

4. Improper burner odiustments, control set- 
tings, core, or maintenonce. Information i s  
included in the Installotion Instructions, Sto1.t- 
Up, Service and Maintenance Instructions, 
and other printed technical material fur- 
ni,tled t r y  Well-Mclain with tho boiler. 

This warranty does not extend to anyone ex- 
cept the first purchoser at retail, ond only when 
the boiler is in the original installation site. 

IMPLIED WARRANTIES FOR PARTICULAR PUR- 
POSE AND MERCHANTABILITY SHALL BE LIMITED 
TO THE DURATION OF THE EXPRESS WARRAN?. 
MANUFACTURER MPRESSLY DISCLAIP,\S AND 
EXCLUDES ANY LlABlLlM FOR CONSEQUENTIAL 
OR INCIDENTAL DAMAGES FOR EREACH 01; 
ANY EXPRESS OR IMPLIED WARRANN. 

Some stotes do not ollow the exclusion of limito- 
tion of incident01 or consequentiol damages, so 
the above limitotions moy not apply to you. 

For prompt worronty service, notify the in- 
staller who, in turn, will notify the Weil-McLain 
distributor from whom he purchased the boiler. 
If this oction does not result in worranty service, 
ccntoct Weil-Mcl.oin Customer Services Depart- 
mcnt, Bloine Street, Michigan City, Indiono 46360 
with detoils ill support of the warranty claim. 
Alleged defective port or ports must be returned 
through trode channels in occordonce with the 
Weil-McLoin procedure currently in force for 
hondling returned goods for the purpose of ir?. 
spection to determine cause of foilyre. Weil- 
McLain will furnish the new port(s) to an outhor- 
ized Weil-McLoin distributor who, in turn, will 
furnish the port(s) to the heoting contractor who 
instolled the boiler. If you have any questions 
attout the coverage of this warranty, 'contoct 
Woil McLain at the oddresa below. 

'This worronty gives you specific legol rights, 
o r~d  you moy also Love other rights which vory 
from state to state. 

A Division o f  Wyloin, Inc. 

Customer Services Deportment 

Bloine Street 

Michigan City, Indiana 46360 

Form MC3299{577) 
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! - ' ~ O J E ~ T  visitors Centex ,  Stewhens Co1leq.-. 

twaola# Columbia, Missouri 
1 DESIGN CONDITIONS -7 
I s; M l s n n l l r l  

SEE ATTACYED CATALQO F O I  
P P € C I F I C A P I ~ S  O OIPICWSIOUS 

nEc - R. H. tad RR3 - fl. H. ndl Szeue ( w i f y  .rkkb ) RVC - n. ii. V a l w  Co-rtsmt IC - Inside Comer 
LEC- --I.: H. End .. W S  - f='..?~-*t2 tV!S ( spzclfy w!6Lh ) . CVC - Ccntervalve Conprtment .OC - OuWlde Comer 

'.. ...I? t l f C D  - R. N. End d a d  in's- k. U. ~1.;?1 2 ~ 1 t  - 4  c p i i y  ) L V C  - L. N. Valv? Compartmnt CC - Column Cover 
I.ECD - L. H. End %/ad R'X- - R 11 ?.-I1 S l u . - r  w/.d I a ?fa. .  ".;A, . Q \ Y W  - H ; I .  X a i l  Rrrvr  S~mnrt 1 nrucils d~rnensirms 



\ - --)--=-- 
PROJECT C h e n s  Collese 
~ o c ~ r t o n  Columbia, M i s s o u r i  .. . . . .. . . . . . . 

r - - -- F 
i DESIGN CONDITIONS I REPRESENTATIVE 

' l-- M l  c-rl 

S ~ L C I V I C A l l O r r b  D I Y E N S I O ~ S  S~vrik, Mathre, Sathrum, Guanbecic 
rvG .  w * v s m  r c m C .  180°~ ENGINEER A. F r e e  
5 T E A Y  P I P S U U I C  

CONTRACTOR 'Drummond-Office~r Mechanical Contr. 
j CMTERING AIR 6 5O PREPARE0 BY SWS 
L DATE- PAGEL OF 2 

backs w i t h  kn& operated 
darrpers. Sealer gasket. 

, I 



r ' RSA-LINE finned- ube by 8FEHaffM@d 
SPECIFICATION 

ENCLOSURE 
STYLE - "S"  Low Profile. 
OUTLET - Slope - Louvered. 
LENGHTS -2'. 3', 3'6", 4' .  5'. 6', 7', 7'6", 8'. 
MATERIAL - C.R.S. 

16 M+ Gauge rl*aitab(e. 
BACKPLATE 

TW&-Fall 
W?H8- *  Pi; W&W-:44;6.; e?$; 7'6981 
TYPE - Partial 
LENGTHS - 8' Only 
MATERIAL - 20 Gauge C.R.S. 

ELEMENT 
-P- 

LENGTHS - 1' to 12'-4wmfmm?, 
MATERIAL - Stl. or Cu.1Alum. See Pg. 

36 fat, working pressures. 
HANGERS - Combination HangerlBracket with1 

Cradle. 
AIR SEAL -- (Qpbml) Urethane Gasket. 
DAMPER - (Bpcame4l knob & 

\ACCESSORIES - Shown on Page 34 



. . 

STYLE "S" 
' 

SLOPING TOP - LOW PROFILE 
r .  "J" TYPE 

;4!weEbwomaab 
COPPERIALUMINUM Elements 

"S" 

When ordering elements specify fin ~hick~resr. E.<trnple: 5.144 ~ i t h  ,074" fins. . T l l r  r o t i n ~ r  ohove i ~ ~ r l u d r  forlors shown In low for rerommnnr(er4 mount;ng h*;gh*. E 
, 1-0 tier rotings ole h \ s d  on 6" spotinn hc1wr.n elemen~s. Ratings ore in BTu per hour ( r r  linen1 foot of orlive length. Active length is cotolog ordering hng lh  

less 5,' on steel elements ond 4'' on coppee elemcnls. l The w o ~ r r  ro~mgs opplirnhlr l o  .rote, now totes of tltrre or mare feel p r r  v.cond hove k e n  d*r*fmi-*d E 
by opplying factors shown lo stcom rolings . ?!eel rlements poinled hlork. Coppet rlrmnnts unpoitrtcd. I f  the unil is to be instolled ot o dilferrnt height than 
that recommended. the roling mu,: b. odiurted o \  followr: L 
RATING MULlIPLIED BY:  

FACTOR FROM TABLE B FOR THE ACTUAL MOLINIING HEIGHT 
, - --.-- -- . . - - - - - . . . - .. .- .- 

TACTOR FROM TA8lE 6 FOP THE RECOMMENDED MOUNTING H f lG I I l  

tnclosu8r O r d c r i n ~  Oe~cription "JV" VERSA 11Nt. ' A' 3l.1" f in  Sizt,. "5' Slol,inrl l o p  Enclrrwre. I I '  )E~brlos~wr Height, 
EXAMPLE:JVA.SI I i s  VERSA LINE for 3l.b" Ton Sore. Sloping Lnclorure II" HiqIt. 

STERLING RADIATOR COMPANY, INC. westfield, Massachusetts 

. 18or less  19 -- - - . 
FACTOR 4114" OFFSEI I.lO0 ' 1 100' - - . .. 

I .  1.100 

34 

1 013 

1016 
. . ------ 

36 

1 00; 

1003 

10  - - 
1.1% - - - 
1 I00 -___. 

3 B o r m  

1.000 

1.000 

1 5  . - . 
'1.067- 
. - -- - 

1072 

11 - 
1.093 .- .- - 
1049 

l b  -. . 
1.010 

. 
1.065 

17 

7 0 8 7  - - - - . 
l W2 

17 - . - 
1.053 ... - - 
1.059 

73 - . - - 
1.0t10" . . 
l 085 

28 - - - . 
'-1.047 - . .. . - . . 

I 0 5 2  

14  - . - 
1073 - - - - 
1079 

1 9  - 
. - .. - - 

1045 

30 

l . ~ - I . 0 3 3 ' - 1 . 0 2 0  - -. - 
1.039 

37 

. - 
1.075 



I 
~ w o s e r m o z  m: ma ~ l l ~ l l  IW@l&LRIQI 

I n  DYlCLl l*#lnucIKWI 
un. 

STD.LENOTH2' 3' 3'6" 4' 5' 6' 7' 7'6" 8' 

STYLF F, Tand FT INSTALLATION AND ACCESSORY DETAILS 
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. . . ! .  ., ' . !  10. AIR HANDLING IJNTTS,  C O N V E C T I ) ~ ,  CAB CNE;I. I IELITERS, PURC:! u w r ,  CHILJ~ER.,  
. . . . 

. . CONDENSING U N I T ,  AND FAN C O I L  UNl'I'S 

A F P R O V A L  STAMP 

1, I . .  V is i t .ors  Center Stephens Col',rs.,r! 
1 
I .. , 

1-..__-__._-. ....... .........-...... . . . . . . . .  i 
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I 

..- ----* .................................. 
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S .  - Dru!n-zond-Of f icer Mccl:znicaZ i:lontrnc tors 
9 .  
L Post O f f i r e  ! b y  935 
D . -  ....... 

, .Col.l~nhi,l, Flisso~lri .  55201 r;. 
Q 

f 

-. 
2 )  S l 1 ~ 1 1  t!c TII::~P -..-------.-- C!~:i.ll.?r - i.,i?.it rc;;:,? i l l*;  : : : . I C ! ; ; I ! I : T ~ ~ !  ~ ; : j  ::I: ,::;;:ppt: it>!; l.7 i 

re fr'i;:crsr < tenrpcrd t1.1 re i ~ c ?  in!; rcviscd to 3 i " ~ .  

, 

4 )  - I'2n Coi.'i ! ' .? i ts  - !ient.in,c (:?M ;?!?!I ;>rp1<?~trc  c.;r,.,ps : ~ ; l ~ ; p  I.!:.pn rl::ir!.:pd f . ! ~  
- ...--- 

rcl'!.cci: s i n z i c  c o i l  c..pcr:lt ic11.1.' !!L>aL.in!: r l ; . i t s  i s  based,  
on 1.000 F RIJ'I' : J I I ~  537. cZy~:i . l .  

. I  i 
i . Lie L-espectE~.~l ly ,  rc::iibnlit ~ h c .  .?ttnctictl c.l;iiipn.!c!lC t l ~ t a  rrnrl dr.-i:;~ir!;::: Tnr a p n r ~ v a l  . .  1 

. . I )  w i t 1 1  L-he follovir?:: ~ c l t a t i o r ~ s  al!d c!~cln.ycs, 
. > 

I) .----. Solar  Tur,.:e l ' n i t  .- !'crEnrnnnrc s ! l c l  capsci ?v d a t a  !::~scc? on 5K1, ~ l y c o 3 .  
5 (3 1, \! ;: : 11 . 



SUBMI .TTAL D A T A  
AFCHIIEiI [ZZJLL~. Sathrum , Quanbeck APPROVAL. STAMP . 
ENGINEER 

I 

Lewis D. Freedland 
PROJECI 

Stephens College Visitor's Center 
ORDER DnlF CUSTOMER ORDER ~ J V M B E Y  CUSIOMEC ACCOUNI NO 

1/11/78 1 1801-11 I Q3-43-5212-6 1 
I s  
'0 Drumond-Of f icer Mechanical Contractors 1 .  

Pos 1: Off ice Box, 935 
D 

Coluabia , Nissour i 65201 
T 
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DATED JANUARY,. 1975;- 

LOW A I D  IEBBUH PRESSURE 

CLIMATE CIAIGEWS" 
SIZE NO. 17. 21, 25 A N ~ J  31 

MECHANICAL SFEClFiCATIONS 

UNIT CASING - Constructed of high grade steel 
rcinforceci and braced with steel angle framework. 
Sectionalizcd construction consisting of fan section, coil 
section and drain pan. Removable panels in fan and coil 
sectjons provide access to all internal parts. Hanger or 
bolt holes prepunched at the fiictory. 

U S I T  INSULA'T ION - All panels insulated with a 1 
i~lch glass fiber blanket, securely fastened. (Optional) 
Neoprcnc coated I inch blanket insulation. Drain pan 
has seunlless, 112" cellular, spray foamed-in-place 
insulation. (Optional) - drain pan has inner and outer 
pan. Inner pan galvanized steel with blankct insviation 
between pans. 

I 
TABLE 1 - M E T A L  6 A U G E S  

r------ 
COMPONENT 

-- 
END STIFF.  ANGLE 

UNlT  SIZES 

NO. 17  - 
l A 

NO. 21 - 
l d - 
14 

-- 
1 2  - 
I 8  
16 

14-1 2 -- 
10 

AND BACK PANELS 

DRAIN PAN. HORII.ONTAL 

DRAIN PAN. VERT!CAL 

CENTRlFL!G.;\L FANS - Double width, double 
inlet, forward c~ rved  multi-blade type. Table 10 lists 
fan sires. Shafi operates below its firs1 critical speed. 
Fan bczrings externally rhounted grease lubricated ball 
hearings for 200.00;) hour average life. Fan housing die- 
fotmcd and alr tight. All fans stntically and 
dyn;~micail! bolunccd. leslttd after being installed 
in  fdctory ,~s.s~~lllrlcd fall section. 

COILS - Continuous plate type fins, Sigma-Floa 11 
configurated, aluminum or copper fins. Fin collars 
drawn and belled, bondcd to the tubes by mechanical 
expansion of thc tuhes. No soldering or tinning is used 
in the bonding process. Coils removable through access 
panels. 

UNlT AND ACCESSORY FINISH - Casing and 
all accessorics. except thc coil, chemic~~lly clcand. 
phosphatizcd. and coated with baked-on enamel. 

ACCESSORIES - Opposed blade type face and 
bypass dampers locked to slotted damper rods rotating 
i l r  rust-proof nylon bushing. Bypass duct completely 
insulated. Filter and mining boxes designed to hold low 
or high velocity, 2 inch permanent or throwaway type 
filters. Flat filter boxes access doors on both sides; all 
other filter and combination filter-mixing boxes with 
large. single access door. Mixing box damper blades of 
the parallel type set for merging of air stream inside the 
box. Blades locked to slotted rods rotate in nylon 
bushings. 



BASIC HORIZONTAL UNIT 7 LOW PRESSURE 
. c  

n- 4 hA46i9 *,.is a MEDIUM PRESSURE . . ' . - 

A -- 

HUMIDIFIERS 

FAN DISCHARGE ' 

ARRANGEMENTS , 

t=='=! 1! *- . .. - i \I/ 
.- - -. - - .- . . - 

0 S T E A M  G R I D  . 0 WATER SPRAY 

. . , .. . . .  

/ 

,--- 
' BASIC VERTICAL UNIT LOW PRESSURE 



I DRAW-THRU CL lMATE CHANGERS I 

+ABLE 8 --  APPROXIMATE OPERATING WTS. (LESS MOTORSo) I 

UNIT MODEL NUMBER . - .. - .-. - - .- - .  :.. 

3 1 6 T 7  l-9 110  1 1 2  1 1 4  1 1 7  1 2 1  1 2 4  1 2 5  I J I  [ 3 5  141 1 5 0  r 6 3  [ 7 3 F  

I 
' !  

t :  

CASING ONLY . . . . . . . . . 
2 ROW . . . . . . . . . . 
4 ROW . . . . . . . . . . . 
6 ROW . . . . . . . . . . 

' 8 ROW . . . . . . . . . . 

CASING ONLY . . . . . . . . . 
2 ROW . . . . . . . . . . . 
4 ROW . . . . . . . . . . . 
6 ROW . . . . .. . . . . . . 
8 ROW . . .. . . . . . . . 

I THROWAWAY 
LOW VELOCITY PERMANENT . 
H l G H  VELOCITY PERMANENT . 

COIL MODULE 

J. 

FLAT FILTER BOX 

..I.. ..t--t. 1- 
M F b l U M  FILTER DOX 

ACCESSORIES 

110 
I 9 6  
233 
273 
311 

1 1  1 I 1. 1 I 1 1 I I 1 I 1 1 I I 1 1  

. - 

THROWAWAY 76 101 13I 144 I67 I LOW VELOCITY ~ E ~ M A N E N ~  : : 84 1 117 1;:; 1 162 1191 1 ii 1 ii: 1 % 1 % 1 i:: 1 ::: 1 %: 1 i:z 1 ii 1 ::: 1 iii 1 ::: 1 
HIGH VELOCITY PERMANENT . . . 96 141 190 227 243 312 347 420 1 456 1 456 / 513 1 557 708 935 1085 1275 

205 
291 
328 
368 
406 

, - -  . . 
H l G H  CAPACITY BOX 

195 
344 
407 
472 
538 

THROWAWAY 

H l G H  VELOCITY PERMANENT . . . 136 198 --- --.-- - .. - . - -. . - - . .. . .. 

- --- 
COMB. F ILT-MIX  BOX 

275 
42.4 
487 
552 
618 

I THROWAWAY . . I15  168 200 248 255 
LOW VELOCITY PERMANENT : . . 122 184 217 266 279 
HIGH VELOCITY PERMANENT . . 1 208 lag 1 298 1315 

THROWAWAY 
LOW VELOCITY PERMANENT : 
H l G H  VELOCITY PERMANENT . - - - - .  ._ - 

MIXING BOX . . . . . . . . . 

.... 

. . 

EXTERNAL FACE AND BYPASS . -- 
.INTERNAL FACE AND BYPASS . ---- .--.- ---- 
FACEDAMPERS . . . . . , 

-.----- 
WALL INTAKE BOX 

245 
462 
570 
676 
773 

235 
405 
492 
577 
66 3 

.- -- --- .. .}. . -. .- 

310 1 4 0 0  1 GOO 1 600 1 725 
115 255 SO0 300 , 46U 

400 
570 
657 
742 
828 

STEEL . . . . . . , . , . . go (10 (10 150 220 
ALUMINUM . . . . . . , . . 40 5" 50 75 105 

325 
603 
733 
870 
998 

SEE T A B L E  9 FOR MOTOR WEIGHTS 

460 
677 
7.5 
891 
988 

400 
710 
863 

1019 
1170 

T A B L E  10 -- F A N  SIZES 
LOW PR66GUnC MEDIUM PRESSUUk - 

UNIT SIZE NO. I SIZE I NO. I SIZE 

700 
978 

1106 
1243 
1373 

T A B L E  9 - APPROXIMATE MOTOR WEIGHTS 

NO. 17 2 15" 2 I 13! i ' .  

430 
784 
973 

1162 
1326 

MOTOR 

HORSEPOWER 

MOTOR 

WT.  ,LBS,  

NO. 25  2 

750 
1060 
1213 
1369 
1520 

NO. 31  2 20" 2 1 8 " "  
,4 

530 
944 

1175 
1403 
1626 

1 / 4  

2 0  

875 
1229 
1418 
1607 
1781 

990 BAS 
1060 11307 

113 

20 

1120 1255 
1534 11725 
l i 8 5 !  ! l a 4  

715 
1447 
1813 
2231 
2499 

1429 
1591 
1053 

1420 (2100 
:a82 2032 
2 4 I O I 3 1 9 8  
2778 3616 
3108 13984 

1993 
2216 1 

1643 
2?03 
233.1 

1 /2  

\ 2 5  

1: 

4 4  

2256 
2518 

1 

33 

33 

300 

030 
1710 
1949 
2.413 
2851 

2 

4 4  

2540 
3558 
3797 
4261 
4699 

SO0 
1800 
2352 
2886 
3422 

1000 
3270 
3959 
4670 
5352 

40 

409 

2750 
. m ~ a  
4260 
4794 
5330 

4270 
5529 
6218 
6929 
781 1 

3 

71 

1300 
3410 
4270 
5120 
5880 

50  

450 

4710 
s a w  
67!0 
7560 
8320 

1600 
3430 
4460 
5480 
6370 

5030 
6390 
7420 
8440 
9330 

6 0  

560.  

5 

8 2  

10 

144 

75 

640 

7:  

127 

2 5  

263 

15 

187 

20 

214 



.-. K - CLEANABLE 18. 24. 30. 33 2'z N.P.T. 2'2 N.P.T. 

P 2  - WATER 1 12. 18. 24. 30 1 3 / b  N P T I 3 / P  N.P.T. / - 

TABLE 1 1  - WATER AND STEAM COILS. 

N. N S  2 4  2 ' a  N.P.T. - . . 1 l 'a  N.P.T. I 
N. N S  30. 33 3 N.P.T. ' 1 'a  N.P.T. - 

All 12" header height coils. Types A. AW. D, K. and W, supply 1!5 N.P.T.. return l ! ~  N.P.T. 
Above connections Internal except drain and vent. 

. COIL TYPE . 
W - WATER . 

D - DRAINABLE 

DD - DRAINABLE 

j 1 .  

. . 
, TABLE 12 - TYPE ~1 AND F 2  REFRIGERANT COILS 

, I  

] 
I 
I 

j 
I 

, 
. . 

i 

! 

K.L.C. 

HEADER 
. 'HEIGHT . .  . 

18. 24. 30. 33 

10. 24. 30. 33 

te. 24. 30. 33 

. . 
CONNECTION SIZE ' ! 

. . 
:. I 

' s  SUPPLY'. ' 'RETURN I D R A I N  e VENI 
- . .  

', N.P.T, 1EXT.l , 
1 2  N.P.T. .IEXT.I i 

2'1 N.P T .  

2'2 N.D.T. 

2'3 N.P.T.. , 

2!2 N.P.T. 

2'1 N.V.T. 

21.~. N.P.T. 



.. s ,;. . 
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. . . i  , . ' .  . ",. ' . . 
. C b lr .L ktti h m  L. b. & a h .  VL&k b Uhb (kelrigc)ratlon Cornponc?n\s--Direct Expansion Chillers) 

I. '.' .' ' 

DIMENSIONS (continued) 
1 

. . . . 
. . . . 

. . .  . . .. I .  

-.: ' , . 
. . . . .  

.. ,.. 

*Av.~t!.+blo vitt*; ol.tr: rrfr~g.,c:.i*;: c~rc~rit only.  FIX?^ t l ~ b c  sheet dcc i~ l l  
All units aro Stocked, except 24" dion;e:or. 

. , 0-9 Only thc REFA.-€i7 is htr~inht tubed, fixed tube sheet ~ ~ r ~ s t r u t i i o n .  Cons:ruction 
matcriiils art! cast iron heads, copper tubcs with aluminum spline, rcmai~ldsr 3tecl. 

. . . .  SCHEDULE 
. . 
. . . .  

. . 
5 .  

. . .  

. . . . . . 

.:. 
. . 

. . . . .  

. - 
MODEL OU'iSIDE LBS, R-:2 OR 

NUMGER 'I'UUE AREA SHPG. WT. 
. . SQ. FT. 

-> -.-- 

. . .  . ........................ 
295 

--.. 

REFA-86 I , 55 
... ...... -----.-.---I- 

353 

. . . .  I 
. . REFA-87 I 68 

. . .'..... .- I 13 
........................... I . .. ............................ 

396 
. . .  '--- - ). .--- " '  , - -. 

. . 
HEFA-106 102 17 j 14 1 524 

...... ... ......-........ . . --'----" -- -- -,..-I ...--- li - -  
REFA-107 I 

. - . . - - - . . 119' / 20 ] il 1 5 8 8 ,  
........ . .. . ......... --7 ,I.. I - --. - 

REFA-126 1 
..... ..... .. 

160 / 24 22 1 I 713 
- - -- 

186 . . .  
......... 

i REFA-146 1 199 28 I 
---... . . .  

954 
.. . . . . .  .. ............... ,--. 

REFA-147 1 232 . . I ......... 
1056 

..... . . 
. REFA-166 1182 

... . . - .-. :C ---_ - ,  - 
RFTA.167 

. . ------- ---. -- 1308 
..................... 

REFA-186 50 i 1450 
..-. ---- ---.. .... -,---- ..... . + 

412 58 1600 ...... -- .. -. ................ 

REFA-206 1 479 i 62 1 ' 
67 i . ...... 

1975 
... ........ ................... - ...-. _ I _ _ _ _  --. -. 

. . REFA-207 j 
I 70 

I 
. . 77  j 21633 

..... ... .......... ...... -.. ........ . . I - _ I - 
. . .  REFA-246 735 

., . . .  88 j 103 
.. ..... ........... i 

2700 
-.-.....- ,..- -- --; 

REFG-247 849 I 100 119 I 3230 . -- ' - ! - 1 
. . .  
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- . I Sovik,  Hathre ,  ~ a t h r u m ,  Quanbeck 
-- 
A.NGlNEER 

~ L e w i s  D. F ree land  
. I PROJECT AND LOCATION 

I I J i s i t o r s  Cen te r  Stephens  C o l l e g e  
----. 

- 
QTY. 

O R D E R  D A T E  

. 
ZIP C O D E  1 

DESCRIPTION 

CUSTOMER ORDER NO. I CUSTOMER ACCOUNT NO. 

Drummond- O f f i c e r  
Mechanical  C o n t r a c t o r s ,  I n c .  
P. 0. Box 935 

T 
o Columbia, Missour i  i65201 

Condensing U n i t  Performance.Data  

Nominal cornp. 
Tag 

/ 

Model - C a p a c i t y  (MBH) -. H. P. F.L.A.. E l e c t .  Ambient . . 

CU-1,3, & 4 RAUB-626 - 70 MBH 6 3; 29.5 208/60/3O 95O 

CU-2 RAS - 83 85 MBH , 7 % 42.4 208/60/3O 95O : c: 

1 S U e M l T T A L  D A T A  



-*>... 
hl .,. . .  . . . ..... . , 

. . .  ., SELECTIO'N rROCEDURE 
USE OF CONDENSING U N I T  CAPACITY TABLES C H A M  2-2 Leaving Dry Bulb Tempergture Determination . . 
Capacity data for RAUB/RAS/-RAUA units ~ v i t h  BH. BRCA, --- -..- 

..- BU. EU or EH units is in Table 3-1. Use of capacity curves is E07----:.. ! . . . . . j ?:: ':;. C6 . .!,; . ,3 ?; . : 

not necessary for these cornbinations. 
Selection Example 

Given Conditions: 
1 )  Octdoor Design: 95 DB. 75 WB 

.. . 73- -..-- 
, '2) Indoor Design: 80 DB. 67 WB 

3) Total Load: 90,500 Btuh 
, ' . . 4) External Static Pressure: 0.2". 3600 cfm . : . 

, . . .  5) A BH fan-coil unit is required 

.. . . . . .  . . ~ e ~ u i r e d :  
, '  1) Select proper unit combination 
. . 

. . . ' 2). Fan, speed and motor horsepower 
. . .  
, . 

. . ' Solution: 
' .  . . .. 1 ) Enter Table 3-1. RAS8 - BH70 capacity is 87 @ fv!BH. 

Since cfrn is  20% over rating point. usc capacity correc- 
tion factor shown in Table 4-.1 of 1.04. This meets re- . . . . . . . . 

. , . quircd 90.500 6tuh. 
' 2) Fn!er Tablo 0 3. A DH70 ar 5600 ctm and 3 0.2" octcr 53 00 7:) eo 
, .. , nai static pressure requires 1.68 BHP at 918 rpm. An ! EAVIF!G WET F ~ ' . D  i E ' J P  - F 

. . oversized motor is required. 

. ' . ,  ~ot i rmining Leaving Conditions 
USE OF CONDEN'SING U N I T  CAPACITY CURVES 

' , .. Occasionally, ir may be necessary to determine air-off-ttle-ccil 'To select l'rane RAUB 6 '/k and RAS 7 ' 5  and RAClA 10 t0.15 
conditions. These can be found wi th Charts 2-7 and 2-2 and ton  ul l i ts  with Ceritral S ta t ion  Climate Changers or direct 
the Trane Psychrometric Chart. Using conditions from ;tie expanion coils. i t  is :Icccssary to use condensing unit capacity 

. . 
' capacity table example: curves. Charts 5-1  thril 7-1. pay;os 5-7. 

, ,  1. Determine the Leaving Wet Bulb Temperature 
a. Total cooling load in  B t l ~ h  n Selection Example 

. . 
CFM 

- -- - 
cFrn 

Ciivsn Cnnditior~i;; 
1) Cooling 1.narl. 175,450 f3tuh (Vent. and Room) 

. ' .  Q - - 90.500 Btuh 21 condenslt:g Unlt 4mblenf A l r  95 DB 
CFM - (3600) CFM 25.1 Btuh/CFM 3) Evapor,-tor Entcrlcq i\ir E 000 CFM, CO 08/67 WB 

4) Evaporate;! furl. t1P roqulrcd: 3 HP 
b. Enter Chart 2-1 at 25.1 Btuh/CFM and 67 F cntering 

wet bulb. Leaving wet bulb is 68.2F. Required: 
1 )  Select condensing unit 
2) Select ev;lporator coil to be uscd with RAUA unit. See 

2. Determine Leaving Dry Bulb Temperature 
selection pracedurc In T~ane Cooling Coil catalog. 

a. Determine enter ing  dew point by referri1.15 t o  Trane Solution: 
Psychrometric Chart at entering conditions of 80 F DB/ 1 )  If evaporator fan motor IS  located in  airstre'am, heat gain 
67 F WE. Dew point is 60.5 F. from motor must be ~ncluded ~n total loads. 

b. From Chart 2-2. at 60.5 F DP and 58.2 F leaving WB. 
leaving DB is 60.5 F. Heat Gain = BHP x ,746 KW/'HP x 341 3 Btuh/KW 

Motor Effic~ency 

CHAR? 2-1 Leaving Wat Bulb Temperature Determimatinn 3 4 ,756 x 31.1 13 = 8490 Btuh - -. 
. . 45 .90 

yE 2) Total  Load Cool ing Load + Moto r  Heat Gain 
, ,540  
UI - .  175,450 Btuh + 8490 Btuh 183.940 Btuh. 
% .s 
L 

3) Examination of Trane Condensing Unit curves on pages - u 

25 3 5  5 - 7 reveals RAUA 15 will deliver required 183.940 Btuh. 
L 

5 i Compressor suction temperature wil l  be 40.5 F at 95 
30 ambient. 

2 
_r Q 4) Suction temperature at evaporator coil can be deter- 

O *  2s mined by calculating pressure drop in suction line. In 
. $  $ normal applications. where compressor suction temp. is 

20 between 40 and 50. suction line is sized for pressure 
drop p s ~ ,  evaporator suctlon w ~ l l  be 2 F hioher. In selec- 

LEAVING WET, BULB TEMPERAIURE F 
. . 

tion example. toll suction will be 42.5 F. 



5 TABLE 8-1 Condensing Unit General Data (Model RAUB,.RAS & RAUA) 

. . . .  . . :. - . , 
. . ,. . .. ni,uei s Y .  . .  . ,..'... ,ense B.. , ,. R A U A  100.. , 1 ,, .R~"A.-.~ZS:, :  ;.;.I ::' RAUA. 150; t: 

CONDEt iSER C O I L  I 2 1  2 5 X  7 8  2 4  X  1 3 0  1 2 1  2 1 . 2 5  X  7 8  . I 2 1  2 3 . 7 5  X  7 8  1 2 1  2 3  7 5  X  7 8  ! I FACE AREA 1 5 0  FT I 1 13 5 4  1 2 1 . 6 5  I 2 3 . 1  1 2 5  7 1 2 5 . 8  I 
I I I I I 

I R 2 2  i Y ! P P I N G  CHARCL I 2  L B  2  L B .  2 . 2  L B .  2 .2  L B .  2 .2  L B  1 
I C H A R G I N G  W T  . 

CONDENSER F A N  D l A M  6 TYPE I ! 2 0 "  PROP 2  2 0  ' PROP 3 . 2 0 "  PROP. 

TABLE 8-2 Electrical Characteristics for Condensing Units (Models RAUB, RAS & RAUA) 
, . .  . . . . .  - .. ' :  :.. . A m p s .  , E A . ~ . M T R ~ ~ ~ ~ . ~ ' : . ,  . : . . . . . -;' . . . '  .. . 

:.: :;.MAX:START 
M O O L L  . H P  . . RPM V O L T S  . . CYCLES ' . ' . , '~L~ARENT . { A M P S I  . . 

3 . 2 0 "  PROP 3 . 2 0 "  PROP 

N O M i N A L  RPM 

5 1 0  F 4 N  D R I V E  # 

A R I  S O U N D  R A T I N G  NUMBtl :** .-  

' A m p  d r a w s  f o r  each m o t o r  

NOTE: F u l l  load amps b a s e d  on 230 v o l t s  a n d  460 v o l t s  

I 1 2 %  LB 

VABLE 8-3 Electrical Component Sizing* 

N O M I N A L  C F M  4 4 4 0  6 4 0 0  

' I n c l u d e s  t n d o o r  c o d  and 50' of I ~ n e  
' ' T w o  c o m p r e s s o r s  and t w o  I n d e p e n d e n t .  c o m p l e t e  refrigerant c l r c u l t s .  

' ' ' C h a r g e  d e t e r r n l n e d  f r o m  u s e  w l t h  HH 15 . . . . SRN based on testing a 1  A R I  s t a n d a r d  270  ( t h e  RAUA 1 2 5  a n d  1 5 0  a r e  n o t  llsted w l t h  A R l l  

$ 9 4 0  

D I R E C T  

2 3  0 

21'. LO 2. 9 ! ~ e .  

1 0 . 5 8 0  I 1 . 0 3 0  1  1 . 3 8 0  

2 . 1 3  LB. 

8 2 5  

D I R E C T  

2 0  0  

I 

1 7 2 5  . 

D I R E C T  

2 2 . 0  

' I n f o r m a t ~ o n  In this t a b l e  b a s e d  on m~nimum o p e r a t i n g  v o l t a g e s  

r 

YOCEL. 

- naI.lR 6 2 6  

~ : y ~ , 6 2 4  
RAS 8 4  

RAbu l a 2 3  
RAGA 1 0 0 4  
R A U A  1 2 5 3  
R A U A  1 2 5 3  
H A U A  1 5 0 3  
R A U A  I 5 0 4  

9 U  7  

B H  7 

bH I(, 

R t i  ! 5  

1 7 2 5  

D I R E C T  

2 2 . 0  

1 7 2 5  

. D I R E C T  

2 2 . 0  

' D U A L  
ELEMENT 

. S I Z E  
5c 
2 3 
7 C  
3 5  

nn 
3 5  
9 0  
4 0  

1 0 0  
5 0  
2 5  
I 5  
2 5  
1 5  
1 5  
1 5  
1 5  
2 0  
1 5  
1 5  

;)NIT 
OPEPAIING 

VOLTACC 

a 0 8  a 4 0  
4 4 3 - 4 8 0  
2 0 8 , 2 4 0  
4 0 0  290 
2 0 6  i 4 U  
4 4 0 . 4 8 0  
? 0 8  7.20 
4CO.6t lO 
2 0 0 . 2 4 0  
4 4 0 . b P 3  

1 1 5  
233  
1 : s  
i:.: 
2 0 8 
: L 3 
L.:O 
2Gb 
Z 2 G  .: : 2 

M I N I M U M  L I N K  

i v  I n E scc-,, ,- .- 
M A X I M U M  

LINE 
LENGTH.FT 

7 7  
1 2 5  

6 8  
1 7 7 i 7 4 A L I  

R 6 
1 3 7  

8  2 
1 2 1  

C 6  
1 5 2  - 

1 5  
3 7  
1 5  
3  7  
4 9  
6 2 

'I / 
i 8 
3 6  

I .:5 

C U  
e a v v ~  

l 2 A W G  
6 A W G  

1 O A V t G  

3 A V i b  
8  AVlG 
3  A \:' G  
e AWG 
ZAM'G 
6 A W G  

I Z A W G  
l 4 A W G  
' Z A Y / S  
A  
I C A W G  
1  dAYiG 
I L A W S  
1 4  
l L A W G  
I 4 A W G  

M A X I M U M  
FUSE 

, S I Z E  
6 0  
YU 

8 0  
4  5  
RO 
4 0  
PO 
4 5  

1 1 0  
6 0  
0 CJ 
2 5  
4  0  
2 0  
l.5 
1 4  
1 5  
25 . 
2  5  
1 5  

A L  
R A W G  

l O A W G  
4 A W G  

IOAWG 
Z A W b  
6 A W G  
I A W G  
CAWG 
OAWG 
4 A W G  

I O A W G  
I Z A W G  
I O A W G  
I Z A W G  
I Z A W G  
I LAM'G 
1 2 A W G  
1 2 A W G  
I ZAWG 
l 2 A W C  
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~OUGHING-IN DIMENSIONS 
L.. . -:i',:.:sis .?PPQu,,!:::[ ::aT;Fl:: Do.:;-? .:a. = : 4 < k l .  

RAUB 6 NET WT. 300 LBS. 

NOTE: Minimum clearance can be 
22 any one side, providing other 
two sides are 36"+ or completely free. \ 

'\ 

DAk4PER ACTUATOR 

TO LlOUlD 
LINE 





MECHANICAL SPECIFICATIONS 

' . . CONDENSING UNITS (RAUB, RAS, RAUA) 
All condensing unit components assembled on common 
base. Units completely weatherproofed and include her- . . 
metic compressor(s), condenser coil, fan(s) and motor(s), 

.. : . . refrigerant reservoir, charging valve, all controls and holding 
.. - ' charge of R-22. Units comply with ARI Standards 210 and . . .  

. , 270. 

,<. ,' CASINGS 
Zinc-coated steel, phosphatized, coated and epoxy resin .. . 

; .' . primer and finished with baked-on green enamel. Heavy duty 
. 'coil guards standard on RAUB 6 and RAS 13. Coil guards 

. .. 
. . . ..: offered asan accessor yon RAUA 10,12'/2and 15;Unit rnount- 

..'. ing rails and drain holes standard on all units. 
. . 

. '  . . FANS 
Upflow, direct-drive aluminum propeller fans, statically and 
dynamically balanced. Heavy-duty, permanently-lubricated 

... . motors with bullt-In thermal overload protection. 

, . . c ~ M P R E ~ ~ ~ R  
Hermetically sealed 3,600 rpm compressor. Overloads and 
inherent winding thermostat protection included for com- 

. . pressor motor. Crankcase heater is standard. Two compres- 
, . sors in 10 to 15-ton units, one in other sizes. Time delay 

..' . . ' prevents simultaneous starting. 

. ) CONDENSER COIL 
. .. .. HAUB 6 and RAS 8 two-row with %-inch O.D. seamless cop- 

.. . . ' '.per tubes. Heavy a!uminum fins mechanically bonded to 

. . tubes. Factory pressure and leak testzd at 456 psi. 

RAUA 10 to 15 half V shape, one-row, configuratcd aluminum 
fin secondary surface mechanically bonded to primary sur- 
face of 3/s-inch O.D. seamless copper tubing. Coils tested to 
425 psi working pressure. 

REFRIGERATION CIRCUITS 
Single Circuit on RAUB 6 and RAS 8. Two indcpcmdent cii- 
cuits on RAUA 10, 12fi and 15. Subcooling, and access 
valves in suction and liquid lines standard. Refrigerant filter 
tlrier!~) ship with each unit for field installation. 

.CONTROLS 
I4igh ilnll low pressure cut-outs, contactors and internal 
overload pr~tect ion on all motors. Contr.o!s automatic reset- 
ting, but prevented from cycling by lockout relay reset by 
switcl;ing ihermostat. 24-volt transformer for thermostat 
only with 220-volt system control. 

LOW AMBIENT OPERATIOH 
hlOOELS OPERATlON TO ACCESSORIES 

' RAUB 6 40 F None 
RAUH 6 0 F Damper 
RAS 8 30 F None 
nAS 8 0 F Damper 
3AUA 10. 12l/2, 15 30 F None 

: RAUA 10. 121/2, 15 0 F Two-speed motor p 

BLOWER COlL AND 
EVAPORATOR COlL INDOOR SECTIONS 

.BLOWER COlL UNITS, (BH. BU) 
GEtiERAL 
Fan c o ~ l i n g  units consisting of cooling coil, drain pan as- 
sembly, centri!ugal fans, fan relay, filters and insulated 
cabinets. Units comply with ARI Standard 210. 

EVAPORATOR COlL UNITS (EH, EU) 
GENERAL 
Evaporator coils consisticg of cooling coil, expansirs~i val.re: 
drai:, pan assembly and insulated casing. Coils comply with 
ARI Standard 210. 

(BH, BU, EH, EU) 
Two-row Sigma-FlcVcsign. Aluminum fin secondary sur- 
face mechanically bonded to primary surface of ?.!-inch O.D. 
seamless copper Iuhing. Leak tested to 300 psi. expznsion 
valvc(s: and R-22 h o l j ~ n g  charge standard. Dual circuits or; 
OH 100 to 15C. 

CASINGS (BH. BU, EH, EU) 
Hcav\j-~;a~!lc stcel. pticsphatized and finished with baked-ofi 
gray green ~:!~'law~cl. In:;ulalecl will1 pci~'r~arier~l,  l ir '~!p;.~uf glass 
fibsr. 

DHAlN PAN (BH, BU, EH, EU) 
Wclded gnlvanizcd stczl and insulated. Threaded pipe con- 
nection ?,tandard. 

FANS iBH, BU) 
Forward-curvcr! centrifugals with ~dju'stable belt drive. 
Motors permanently ialjrrcated and with inhereqt overlnad 
protection. 

FlL lEnS (BH, BUj 
Onc-inch throwaway-!ype standard 

ACCESSORIES (BH. BU) 
Accessories ir?clude dischr~rgr! plenums, permanen: filter 
S A ~ S .  iril[?t q!illcs rncunring base, isolators. oversized 
moto:s, and lic: v:a:c.:i.. stcarn and electric hcaring corl kits. 
Hcatirin coils do not fit in E3H 7.. 
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I/# cuml rto*lMc VERTICAL FAN COIL UNITRANE SPECiFlCATlONS 
. 7-- --- ----- -- 

\?. -. . * 

Drummond-Officer 1801-11 

j;*., FC1J- Type B 

1 Ronn 202 2nd Room 201 

I 

' J. 

C 3 7 P 3 L  VALVE FAC'GQ' MOUUTE3 
i 

VA.'c ?KG. DNC. 

K. 

--- 
. .- ,.- - 

D A r = E R  OPER. DwG. 

F IN ISH  
-- 

Baked enamel Baked enamel 
.-.. --.--- I ACfESIORIES b SPECIAL FEATURES 

'JMIT BASIC 2.;. 

C O N ~ R O L  DUG. 
. . 
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BACK 25 PCT. i R E S n  4;R OPENING 

BACK 100 PCT. FRESH A n R  OPENINS 

I FRONT INTESR4L RETyRN AIR GC._L? 

I 
BA',u I&?: Dl:. F R C P  A ' ?  CFCHI*5 I 
FRONT Iri:CZPI\. P E I - a N  41R 59'L'LE 

I 
------ ------I 

( ' 3 . 6  n.::. * * - : a  

. . 

. . -.. ---- 
W '  . Y ? t  - 0" . .ST:  VC! .T  c,. *.,: C . .  * 

"" THR0WA.r." I T T ; n . - - :  . r : 2. - : ,, . ; 

i H. 3 1  I Vator speed switch i I *. ! 
I I 

I - i I-' ---..--- ----- 
! ZONTROL OK.. I c o , ; ~ : r  :*:. 

.- . "  - 

Baked enamel 
I-_II__--_ - .  ---- 

i A:CCSSORICS L SPFC,LL FFrlGPt, 
I 

'JN!T ~ A S ' C  2.;. 

CONTRQL 0.;. 

VALVE P e t .  3.t. 

2aUPK6? :>s'QOL DsG. 
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FAN-COIL UNITRANE . 

200-600 CFM VERTICAL CABINET MODEL B 

: p. 

. . 

I 

MECHANICAL 

BASI(' UNIT--13asic unit includcs chassis, coil, drain 
p:in with polystyrcnr! !nsulating lincr, plastic auxiliary 
drain pan, fan .whec?l( s , and housing i s 1 ,  nntl motor. 
'I'hc chassis is the structural frame, constructed of 18 
gauge gnlvanizcd steel, and continuous from top of 
unit. to floor. Unit is acoustic:~lly and thermally in- 
sulated with heavy density glass fiber insulation. 

">.. :: 
.' ; 

0 
, - p m n ~ .  - .  

L 

UNIT ('AHIN(;. -Pi~nrling is of 18 gauge steel. All 
cahinet parts are rigidizcd by channel forming. End 
panc!l is rcniovn1)lo for piping access. Top pancl is gal- 
v:~nizccl. Disch:~rgc grille is reccsscd to resist conden- 
sntc form~~tion: Disclinrgc grille louvcrs arc 15 degrees 
from vcrticnl. 

. . .  .., . L .- I * .  
. , -  . . . .-., . . . . 

SUBMITTAL 

. . ,  .: . . : . . I ... 
B3511- 3002 

. . .  

Hinged ;lccess door is flush with top. Front pancl re- 
niovabl(! without the use of tools. Front and top pan- 
(!Is th(~rmnlly and acousticcllly insul;~tcd with heavy 
density gl:~ss fiber insulation. 

l*'INISFI--All stcel surfaces are clcancd, phosphntizcd 
: ~ n d  fluw coated with baked-on primer paint. Optional 
sl)r;ly :il)l)licd b:tkctl c:nnmc.l finish in onc of scvc~i 
tlr?cori~tor colors is av;lilable. 

('OILS...--All water coils arc burst tested a t  450 PSI 
( a i r ,  and 1e:rk tested a t  300 PSI c air under wntcr 1 .  

Maximum main coil ( A 0  or DO I working prossurc! is 
300 W I G .  Maximum entering w:~ter teml)craturc! is 
27.5 E'. Tubes a r ~ d  U-l:cnds .are Yi'' OD coI)I)rr. ('on- 
11c:ctions arc! expandcd to :~cccpt standard %'' OD cot)- 
~ J C I ~  tliI>illg. 

h1;lximuln ;~uxili:.~ry coil t L ) working Ijrcssure is 200 
llSI(;. M:lximuln entering water tempcrat~~re is 220 V. 
'I1uP:es ;ire 7/16'' (.)D copper. ('onnections arc exl~nntl- 
cd to acccl)t stnrldartl I,$" OD copper tul?ing. 

SPECIFICATIONS 

FANS.-.-The fan \vhrcls nrc centrif~rgal for~vartl-curved, 
tloul,l~.-width of moldcd, reinforced gI:~ss fiber matcr- 
ial. Fan wheels and housings are corro=ion rtlsistnnt. 
l;nn housings arc moldcd, fiber-reinforc~xl mntrri;ll. 

F11,TERS---Filters arc concc~alcd from sight and rc- 
mov:i\,lc without disp1:lcing front 1):inc~ls. Filters are 
either throwaway, pcrnmricmt alunlinum mesh I clean- 
:~l)lc).  rcnc\vablc or rcl)luccablc nicdi:~ \vith permanent 
f ramc. 

DAMI'ERS--All tl:~mpers Arc! 18 gauge steel. Single 
~)icccb, countcr-l);il;tnce 100',', return and iresh air niix- 
ing c.l:~ml)r:r sc.;tls on i l t ~ i t  fi1lc.r :tntl g;:skct ~natcrial. 
25",', frcsli air dqnil)c>r f with ol)orator r is sinplc piccc, 
sr:lling on filter to 1)rcvcnt blow-tliroug!i. 25"i1 manual 
da11111cr is set by thumbscrews. 

MOTORS..--All motors arc run tested in assembled 
units. All motors nrr intcgrnlly thermally protc!cted. 
Motors :)re c;lp:~blc of starting i ~ t  78':'; of rntcd voltage 
and o1)rrating : ~ t  90°,', of rated vo l t a~e  on ;111 sl~eed 
settings. Motors c;111 be operated ;kt 101',, over voltage 
without undue ma!:ncfitic noiso :~nd  with n teml~eraturc 
rise by thc! windi~ig rcsist;inccb method not rxccrding 
60 ( '  I sll;~dcd pole ilnd 50 (' r PS(')  a t  f u l l  sl)et*d, and 
65 ( '  iind 55 (' rcs~)~ctivcly :'~t rcduccd sl)eecls. 

TABLE I-Motor RPM 
. . .  . . MOTOR RPM 1 

.- 
MOTOR VOLTAGE UNIT  S l Z E  1 



FAN-COIL UNITRANE 
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200-600 CFM VER.TICAL CABINET MODEL B 
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. I .  : TC,CL.E 2 -- UF;IT DI~?IENSIGYS 

. . 

. . . . . . . . . . . .  . . .......... . . L .: . . . i : .  ! : :  A : / '  1 .  . ;  
. . . . . 8; ; , . . :&8: :<  $ ? "  ?TF,7t?s .' ::. , . . .  . . .  

. ,  . . . .  

1 ;  X (rPE!i!'iS IN 8ACK 
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I i 
I I GRILLE -- C- 

P I. INTF;GRAL GRILLE 

- 
i 2 OUADRIFVSER GRILLE - 

t 

COOLING COILS 

A 0  
I-ROW WATER COlL 

2-ROW WATER COlL 
HIGH TEMP 'RISE 

2. RETURN AIR 
TOE SPACE 

:; 
PERIMETER OF OPNG 

.O 3. 25 % FRESH AIR BACK 

-IN ' L t f i . s w E T  nnC;I:m 
PERlMETCfi OF OPNG 

u 5. 100% FRESq AIR BACK 

A U X  HEATING COILS . . 

NOTE: 
AUXILIARY COIL CONNECTIONS ARE ON SAME 
END AS COOLING COlL CONNECTIONS. 

ELECTRIC 
COlL 

ELECTRiC 
WIRED TO 

A L  AE 
TYPE A 0  COIL W/ I-ROW TYPE A 0  CCIL W/AUX 
AUX- HOT WATER- COIL ELECTRIC COIL 

U -- I-1 

. TYPE DO COIL W/I-ROW TYPF. 0 0  COIL W/AUX 
AUX HOT WATER COIL . ELECTRIC COIL 

NOTE 

SWEAT $ O.D. TUBES 10 FEMALE COOLING COlL CONNECTIONS. 

ELEMENTS ARE FACTMY 
JUNCTION BOX. 

SWEAT 0.0. TUBES TO FEMALE HEATING COlL CONNECTIONS. 
2 



COKTROL. DESCRIPTION C;I.'~I.I< ;I. \ ( I 1  t: 

hlanurtl fan spccd selection - pl,rcc T;in nr::ior spced swi !z l~  .it I .  ::;l 1 . ! : i ~  :~:!itrol ,~:)~:il~oncnts (c!e~;iric .itcr v a I ~ 5  
dcsircd pos/tion. . t.\;~'lv;ld\ ;IIC I.:..~\.il!,.d ;IS s~ :~ndar~ i  lor ! i 5  !i:rauph 240 

FEATURES 5 III;,,. 

I. Designed and wired to conforni tn the hali!!n:l! Elec!ric;~l 
Code ;IS ;i standard fei~ture ,;nd f ~ ~ r  L'nder\vr~[cr>' 
L.ahoratorics Listing when indivr~tcd bc!o\v and on orlicr 
xritc-up. 

2. Factory tested for electrical ccntinuity. 

. CONTROL PACKAGE ORDER NUMOES . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  2 TWO SPEED MOTOR 
.T, H31 THREE SPEED MOTOR 

. . . . . . . . .  UNIT MODEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  / . . . . . . . . . . . .  .VERTICAL 
[-INIT SIZE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  200-600 CFM 
SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .TWO PIPE 

. . . . . . . . . . . . . . . . . . . . . . .  CONTROL .TWC OR THREE SPEED SWITCH !USED WlTHOUT ELECTRIC WATER VALVE' 
. . . . . . . . . . . . . .  . . . . . . . .  NATIONAL ELECTRICAL CODE CONFORMANCE . . . . . .  . . .  STANDARD 

UNDERWRITERS' LABORATORIES LIS'TING . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  YES 
r C '  -.. NO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  MOTOR VOLTAGE f 1 1 5/60/1 

. . 
I . 233/50/1 

THE T ~ A F I F .  C:)Mt',\ixY ,.:: ,.'!SO:,'.! '. , ..xi, ': :>.:tt,' 

2 6 2 '  



I P .  . . 

I 
. . .. 
' ,'.?. . . . .. 

3- SPEED MOTOR CON,TROL ...I-:.. .: :'I 2-SPEED MOTOR CONTROL . . . . .% 

. . . .  
' 9  " ' " ' . .  

i 
STdRT 

FAN MOTOR 
. .. 

n I LO, . .. . . .  . 

1 , SWITCH 
LI(H) 

FAN MOTOR 
I SWITCH ' I 

L I (H )  . L2 (N) 

b 
LINE DIAGRAMS 

MOTOR CONTROL 
AND JUNCTION BOX 

----kt- NOTE : 
I I ALL BROKEN LINE: WIRING 

L I L 2  : BY CONTRACTOR. 
(HI (N) 

MOTOR VOLTAGE 

CONTRACTOR W I R I N G  DIAGRAM 

, .  FRONT VIEW END VIEW 
(FRONT P ~ N E L  REMOVED) (END PANEL REWVED) 

i P R I N T E D  BY PRODUCT1 ON S E R V I C E S  - LA CROSSE K .  L . C.. 



. .- 
.. - .  . -  .- . .. . .- . . . - .... . -- 

-I 
DATE SHIPPED j BILL OF LADIN; NO. i O:>DEP-INVOICE NO. 

- 
I SQ3-E745 ! - 

AR HI1 C.1. TERMS-30 DAYS NET I F.O.B. NO. INVOICE 3 '  f - l  bciuk, Hatbra, Sathrum, Quanbeck Met 30 1 Scrmton, Irt. Allorrrd 

--- m i  ~ i o r : o ~ i r  *;cob.;! i coLKcT p R E I D  1 Q3-43-5212-1 Bert Uay 

. I  GINEER 

L s a e  D. Reeland 
PR J E C l  

eeephena College Visitor's Center 

Druonnond-Off icer 
Past Office Ceer 935 
Columbia, Nis8ouri 65201 Columbia, Misrouri 65201 

I I  - -- 
MAR PACKAGES 

~.r?k b i l l  of lading. '%Lippar to notify Drumond 
Officer at (314) 4 4 9 4 5 7 1  24 hour. baforo 
&livery. Identify ar Force-Flow. 

IINCI.1ID.E Z 'P COCCI  . _ , _ _ _ _ _ _ _ _ _ . - . - - _ _ _ _ - _ _  . . ... 

...----?" - . . - 
DESCRIPT ION P R I C I N G  

H46-A003 Vertical Rec namddorce-Flo & 
E464003 Vertical ~ecessed Forcs-Flo 

* --.. I- 

I Shipmentwonted 

,, OH sOOFIER 
HOLD FOR APPROVAL I SPECS. OK 

I I i YCO. l l l N S P O R l A l l O N  
i I 

I HOLD UNTIL  D A T E  CoNClRMED :n f iPFwovAL N o r  REouImED ! 
I 

- . . . -. ----- 
O R D E R  CLASS T A X  CODE 

I 
i i I S A L E S C E D E R E R  

! 
I I I SQ3-E745 

OFFICE S A L E S  . 
YEN & RATE I I I -I 



: SOLD TO 

DNmond-Of f icer ! 18.01-11 .- f 
.. . 

i TAG ,. ., . 

I I stair "A" Stair "B" 
j 
1 

I 

i 
VERT. CAD. WALL HUNG INVERTED VERT. REC. 

VERT. RECESSED 

DUCT COLLAR DISCHARGE 

RETURN AIR TOE SPACE 

DUCT COLLAR 

5 BACK 100 PCT. FRESH AIR OPENING 

x 6 FRONT INTEGRAL RETURN AIR GRILLE 

7 - 

1 CFM qm 
B VERT. CABINET M INVERTED VERT.CAD 

F VERT. CAD. WALL HUNG N INVERTED VERT. REC. 

x H VERT. RECESSED I I 1 I 
INTEGRAL DISCHARGE ' 

DUCT COLLAR DISCHARGE 

FRONT INTEGRAL DISCHARGE 

INTEGRAL GRILLE INLET 

RETURN AIR TOE SPACE 

BACK 100 PCT. FRESH AIR OPENING 

FRONT INTEGRAL RETURN &IR GRILLE - 
STANDARD WATER COIL € 0  ELECTRIC COIL 

FO ' STEAM DISTR. COIL 
. .. 

STEAM COlL 
- 

ICE I SINGLE nT. • DUAL n T .  • VOLT P n  

I 1 E-4 I I" REPLACEABLE MEDIA I 

COIL ISINGLE HT. 0 DUAL *T. VOLT PH 

s 1 E.1 Il" THROWAWAY I I € 4  I" REPLACEABLE MEDIA 
1 

E.3 I/I" PERMANENT E.5 : 2" RENEWABLE MEDIA 

F 4  AUTO AIR VENT X F-3 MANUAL AIR VENT - 
G-1 LSPD. l l S/6OA RW-SNP G-5 t S P 0 .  23O;SOll PSC I 

1 :F: 1 AUTO AIR VENT 1 
2-SPD. 11S/b0!1 Rw-SUP I 1 G-5 I tSPD.  1JOlY)A PSC 

~ 3 1  blotor switch - unit mounted 1 1 

I CONTROL DWG. 

FINISH 

CONTROL DWG. 

FINISH 

Baked aaamel 

CAPACITY DATA 

Baked enawl 
ACCESSDRIES b ~ S P E C I A L  FEATURES 

I 

sriimn. 21.4 
C F M  300 . . 

ENT. AIR ,EM;. 65' 

I 
ACCESSORIES 6 SPECIAL FEATURES 

UNIT LIST PRICE + UNl'l  LIST PRICE 

ITEM LIST TOTAL 

IDACE BLLO*  THIS LINE 

PO. FT. 0.4 
S T C A U  P l l  

UNIT BASIC DWG. 

ITEM LIST TOTAL 

UNIT BAS:C DUG. 

CONTROL DWG. 

: 3 P  F&:lOR, ~J)E ON..v I SALES ORDER NUYFCR , 



FORCE-FLO CABINET HEATER . . . .. , . 
. . I . .  

. . . .  . . . .  . '. . . . . .  
200-6841) CFM VERTICAL RECESSED 

. . .:: . 
. . MODEL H 

MECHANICAL. SPECIFICA710NS 
'. ._ ... , . . .  . . 

. . . BASIC UNIT - Rnsic unit includs 18 gauge stcel chassis, . . 
coil,, fan board, fanes), fan ho~!sln~!s'i and motor. Clinssis 

. .  . is acoustically and therrr.al!y ins~ilaccd n-it11 h c a q  dc~sity 
. . 

. .  . . . glass fiber insulation. 

. . CABINET - Front pnr.cl is construcrcd of 16 ~,zu,qc steel 
. . nnd providcs four-side ovcrlap. Pmcl nl7.y be rim:!\-~d 

. : 

. . 
. . by lifting nvo screws. Front pmcl is cleancd, t>nnder:zed, 

. . phospharized and flow-coated with bal.:cd-en prirncr. Op- 

tional final finis11 of spray npplicd hnkcd-on cnnr~icl. Prime 
and final finishes meet Corps of En.ql;incc:s1 S,pccificntions 
CE 301.35 and CE 301.37 (salt sprny tcst). 

LVATER COILS - Ccnfigimted aInmin11m fins with 
continuc,!~~ fin collnss and slcevcd roil cnd sliplJorts are 
mechunically bo:~ded to 5 i S  inch OD coppcr tubes. 
Maximum w0rkin3'~rcssurc 300 psig. factory b~!;st testec4 
at 450 psig (airj nntf Icnk tested 7.t 300 psis !air undcr 
water). hi;~?c.il?.~t~rn, entering water tcmpcraturc is 275 F. 

STEAM COILS - Confi~urnted alimiinum fins with 
continuous fin co!lars and slrcved coil end supports are 
rncchanirally bondcd to 1 inch 00 copper tubcs. h1r.r;- 
mum working prcssurc is 75 psig. fi~ctory Ienk tcsrcd nr 
250 psig (air under ~2t : : i ) .  Mnsimurn entering sicnrn 
tempcrarllrc is 325 F for standard coil and 400 1: for 
stcnm distributing coil. 

ELECTRIC COILS - Fin-tube' type construction with 

rcsistnncc clcrncnts i~lscrtcd in tni.~es. Wiriog i s  f:~ctory 
C O I ~ ~ I ~ I C ~ C ~  s id inc.!rrdcs vnit rrcl.ra.ctl n:ngnetic ccnracrcrs, 
I!ip!; tcmpcrnturc c ~ ~ t o i ~ r  control : nd fan ovcrridr: sn-it:!.]. 

PANS - kan ~:liccls are cefitrifugal, f o r ~ a r d - c u r r c ~ ,  
cio~.,lr!c \ ~ i < ? i h .  Cons~ructe~i of molded, thcrmil-~!asric rnn- 
rcrinl :lnd rcin!'orccd wirh fibcr gI.:ss. Fan housinfis are 
molilcc! PO!)-cster rc~in ,  fiber reinforced. 

FILTEICS - Rep1.1ccnblc b y  rcrnoving .'rant panel. Filter 
ol~tio!>s inchide: ( 1 i 1 inch throw-:~r..ay of -i-;oven glass 
fibcr, ( 2 )  inch pcrrnnncnt. clenni~blc nlurninam mesh, 

7 .  

(>.i 15 inch pcrn?.?nc.nt. fmmc wit1.1 rcncw;lhlc ScotFoarn 
mcc!in ,~nd 1 , : )  I inch pcrrnancnr fwme with rep!:~ie~b!e 
no\.cn g1;lr:; fibcr. 

EI.ECTR.[C,\T. PEI(!'ORhfAhTCE - All carnlcged unics 
are wired iil  accorc!nncc n*irl\ the Nntiarlnl Elerr.rical Code. 
Avnll:~blc o:>tion:i!iy as Listed bj. Cinderwriter.' LaL,qm- 
torics. incorpornrcd. J~;nction box for motor cord pro- 
vidc'l only wllcn spccd cn t ro l  is orderctl. 

MOTORS All motors I ~ v t :  iatrgral r\rermal ovele:foad 
protcctio:~. Motors operate satisfnctoriir at 30G of rated 
volrngc on nll spccr! sctrings and at 10% oven~cltcge 
wit!:,!uc iin.l!~c m;ign~.tic nt~isc. Temperature rise by \vir.c!.- 
ing rcsi~tn~icc mec!loc! does nc?c excecd 6OC (shade:! pc!.ci 
and 50C t PSC) on I~igh speed. A!! motors are f s c t o ~  
run rcsrcd in nsscmb!c.d  nit prior to shipping. 

1ABI.E I-Motor RPM 

G 3  f P S C I  

"-.-. -- 

THE TRANE COMPANY - LA CROSS€. WISCONSIN 54601 
2 6 6  

1.70 
REVISED 11-7; i 



FORCE-FLO CABINET HEATER 
200-600 CFM VERTICAL RECESSED ' ,, ' 

MODEL H 

TABLE 2 - UNIT DIMENSIONS 

-SEE MOTOR CONTROL SUBMITTAL FOR \ -- 
ELECTRICAL ROUGHING-IN .DETAILS. 7 

-JUNCTION BOX FURNISHED UNLESS . . .  nl o rn 
OTHERWISE SPECIFIED. -- -- 

-MOTOR CONTROL AND ACCESS DOOR 
1 
cl l 

ALWAYS ON RlOHT HAND SIDE OF UNIT. 

7- 

LTVO DIA HOLES 
FOR ANCHORING UNlT 

UNI1' SIIOWN WITH OUTLET *3. INLET *6. 

FRONT VIEW - 
267 



. .  . .  . . 
. . . .. 

. , . , . , ' . . . '  .. 

, I '  . . . .  ! ... . . 
OUTLETS 

. .. . . .. 
, . 

DEPTH 

.... ' . . 
. . . i .. , . . .  
, . .  . .  . . . 

. ' 3. TOP DUCT COLLAR 
. .  . . .  

. . ' . . .  . . . . . . PANEL DEPTH AVAILABLE 

. . FROM 5 TO 4% INCHES . . . .  . 

. . .  . . .  
. ~ g ' ~ ~ l N s  INCH INCREMENTS. 

. . .  
.... . .  . . 

. . . ;  
' .  I - .  . . . .  . , 
' . .  

4. FRONT INTEGRAL GRILLE 

. . HEATING COILS 

319 : 
SWEAT % 0 . 0  TUBES 10 
FEMALE COlL CONNECTIONS. 

-RETURN 

SUPPLY 

-I - 
(-ROW WATER COlL 

1-NPT E X 1  
(SUPPLY 1 

1-NPT EXT 
(RETURN 1 :", 516 

0 Bo 
I-ROW STEAM COlL 

INLETS 

. . .  . " .  
Y .  

6. FRONT INTEGRAL GRILLE d 

r l - N P T  INT 
(SUPPLY) 

NPT INT 
(RETURN ) 

ELECTRIC COIL -AVAILABLE I-ROW STEAM DISTRIBUTING 
WITH R.H. UNIT OhLY. COlL 



. , .  . . 
. CONTROL I , .  

. , PACKAGE 
.... . . . . .  

. . 

CONTROL DESCRIPTION. 
Manual fan speed selection - place fan motor, speed 

switch at desired position. . . . . . .  

.'.' FEATURES 
, 1. Each Force-Flo Cabinet .Heater control package is 

. . designed and 'wired to conform to the National 
. , 

. !. . . 

CONTROL PACKAGE ORDER NUMBER ............... 

UNIT MODEL ...................................... 
. . ....................................... UNIT SIZE 

NATIONAL E L E ~ R I C A L  CODE CONFORMANCE ........ 
'UNDERWRITERS' LABORATORIES LISTING ; .......... 

MOTOR VOLTAGE .............................. i .  

THE TRANE COMPANY - LA CROSSE. WISCONSIN 54801 
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. . . .  1: 
/ . .  ' ... . t .  

( ...... - .- -"- .. ' t' . , 
. 

' . .  ,, . ., , . . . 
. . . . . . ... . . 

'..3-=m ' MTOR CON-OL . .; , 
- r :  

. . .  . . .  . . . . . . . . .  . . . . . .  . . . . . . . .  . . . . 
. I 

. . 
. . . . .  . . . .  . . 7 _. . ,. . , . .:'>.::. . 

. . ,.:,> 
, . -. . . ii 

. . 

FAN .UOTOII . .  . . .  
8WtW L2(N) . 

. . 

. . .  . . .  . . L INE  DIAGRAMS . : ' ::: .. ' : .  . .  I . .  ..: , . . . . . .  . . .  . .  . 8 : .  I... !... . . .  . . . . . . .  . . . . .  . . .  . . . . . .  . ., . . . .  . . . . .  . .  . MOTOR CONTROL 
: .:-. :_... 

> ,  . ;.!.:!. AND JUNCTION bilx 
: . . . . . : . .  .: . ' . C  :'. ;: . . .  . . . . . . .  . . . .  

....I.... % .  . . . .  ,; , " , . . .  . . .  . ' .  , . .  . mi EDISCONNECT . . .  . . . . .  . . .  . . .  . . . .  . . . .  . , 

, . . . . .  ... . . .  ' - .  . . 
. . . . .  

. . . . 

I I . . . . .  
NOTE : 

. . ALL BROKEN LINE WIRING 
' . 

. . . . .  L I  L2 
(HI (N) 

BY CONTRACTOR. 
. . . .  .. , . 

. " MOTOR VOLTAGE 
. . .  

, . '  . 'i 
.... . . . .  I ..: 

. . . . 
. . . . . .  . . CONTRACTOR WIRING DIAGRAM 

PRINTED BY PRODUCTION S E R V I C E S  - LA CROSSE 
. . . . .  
f '  . . . . .  
k ' 

,2 7 0 
K.L.C. 
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I 1 

SPECS. OK PREPAID T R A N ~ .  
0 HOLD FOR APPROVAL 

a NOT BEFORE P R I N T S  REQUIRED SALES ORDER MUMERR ...... 
I .  0 n o L o  UNIC&~E C O N ~ I R M E O  , O  APPROVAL NOT REQUIRED . I  . .  . . . 

ORDER CLASS CREDIT OK TAX OR PERMIT NUMBER AMOUNT i SQ34746 

s b P a d . O f f  ieer Mechanical Cmtraceora 
0 Poet Office Box 935 
L 
D Col~olBita, Mirqouri 65201 
T 
0 

I I I I I I OFFtCE SALES I I . . . . 
1.1RN & RATE 

ORDER-INVOICZ NO. 

.SQ3-#746 ;.'.. 
NO. tNVOlCE C O P l l f  

... - . . . ... . .: 

TIHW@ Convector-water or Steam 
ARCHITECT 

8oulbk bthrr, Bathrum, W D ~ ~ Q $  - 

Drumwnd-Of f tear Z¶~chaaical Cartractora 
c/o Btephane Celta80 Virttorr Cantar 

r Coldi., Mirrauri 65201 
0 

. .  

. "  

. . ~ l l m d  . 
ENQINEIR 

U w i 6  D. .Freeland -: ,. , . 

PROJECT 

Stephem CQ~lege V i r  itor ' 8  Ceatar ' 

CUSTOMKR ACCOUNT NO. 

Q3-43-5212-6 

:? . .. MARK PACKAGES' . . .  . . .. 

Mark bill of la lag, "Shippar to dotify, D r u m  
a Officer a t  (3U 449-0$7l. 24 hrr. bofan' f 

delivery. Idoatify a8 Cobvectora 18 . 
SHIP VIA COLLECT ?RPCAIl 

Best Way 



LITERATURE FlLE NO. 

@ FILE INFORMATION 

DIVISION TAB - TRANE HEATING PRODUCTS 
PRODUCT TAB - CONVECTORS 

CON S m l  
I I 

LITERATURE ITEM - Submittal 

SUBMITTAL 

ELEMENTS 

Convector  e l emen t s  a r e  s u i t a b l e  f o r  u s e  wi th  
h o t  w a t e r  o r  two-pipe s t eam systems. El.ements.  
are c o n s t r u c t e d  of  seamless  copper tuhec ,  non- 
f e r r o l ~ s  f i n s ,  c a s t  i r o n  heade r s ,  r ibbcd s t e e l  
s i d e  p l a t e s  and s t e e l  e lement  end s u p p o r t s .  F ins  
c o n t a i n  f l anged  c o l l a r s  t o  provide  p rope r  f i n  
s p a c i n g  and permanent c o n t a c t  w i th  t h e  t u b e s  
which a r e  expanded mechanical ly  i n t o  the  f i n  
c o l l a r s .  Tubes a r e  expanded and " r o l l c d "  i n t o  
t h e  h e a d e r s  w i t h  a d d i t i o n a l  s t r e n g t h  provided by 
t a p e r e d  b r a s s  bushings .  

Element suppor t  a s sambl i e s  a r e  rnountcd t o  
v e r t i c a l  u n i t  b r a c k e t s  which p rov ide  ample end 
p a l e l  c l e a r a n c e .  V e r t i c a l  b r a c k e t s  a r e  a d j u s t a b l e  
t o  a l l o w  p i t c h i n g  o f  e l emen t s .  

A l l  e l emen t s  s h a l l  w i t h s t a n d  100 l b .  a i r  
p r e s s u r e  f a c t o r y  t e s t e d  under  wnter .  

CONVECTORS 
WdkL MOUNTED, 

FREE STANDING AND 
RECESSED 

CABINETS 

Free  S tand ing  and Wall Mounted c a b i n e t s  con- 
t a i n  r ecessed  and fremcd o u t l e t  f r i l l e s .  F r o n t s  
are secured a t  eke t op  by a  mounting channel  and 
a t  tho bottom by two f r o n t  pallel  Eoscenars on a l l  
Wall and Floor  M~unted  u n i t s .  Cab ine t s  and f r o n t s  
are phosphat ized and pa in ted  insic'.? 2nd o u t  w i th  
one c o a t  o f  g rey  pr imer .  Front  and top p a n e l s  a r e  
16 o r  14 gauge s t c e i .  

Extrudcd g r i l l e  u n i t  c o n t a i n s  anodized, 
alllminr~m g r i l l e  which l o c k s  t o  w a l l  e~oun l ing  
channe l  and t h e  f r o n t  pane l .  

Recessed u n i t s  have a one  p i e c e  f r o n t  panel  
o f f e r e d  i n  a c l ~ o l c e  of 16 o r  14 gauge s t c c l  w i t h  
i n t e g r a l ,  f ree-f low g r i l l e  p e r f o r a t i o n s ,  Pnnel  
edges  a r c  formed back a t  t op  and s i d e s  w i t h  1!4" 
r a d i u s .  A l l  eo rnc ro  a r e  drawn aud pcne l  edges 
a r e  s t r a i g h t  and i n  t h e  same p lane .  

Dampers a r e  f a c t o r y  i n s t a l l e d  and a r e  o p e r a t e d  
by a cha in  and d i a l  assembly. ,In t h e  c l o s e d  posi -  
t lun,  heaz ing  c a p a c i t y  i n  reduced ? O  percen t .  

. 

DBSCRIPTIOI OF n P E s  

W - Flat Top, Wall  Mourrced 
' 

- AW - F l a t  Top, Wall Mounted With Extruded Aluminur 
O u t l e t  Grille 

SW - S l o p i n g  Top, Wall  Mounted 
FC - Free  S tand ing  With I n l e t  G r i l l e  - Free  Standi'ng Wfth Arched I n l e t  
AG - Free  S tand ing ,  I n l e t  G r i l l e ,  Extruded 

Aluminum O u t l e t  G r i l l e  

I 

AX - Free  S tand ing ,  Arched I n l e t ,  Extruded 
Aluminum O u t l e t  G r i l l e  

SFG - Slop ing  Top, Free  S tand ing  wi th  I n l e t  G r i l l e  
SFK - Slop ing  Top, Free  S tand ing  With Arched I n l e t  

RG - F r ~ l l y  Recessed With I n l e t  G r i l l e  
RK - F u l l y  Recessed With i:rched I n l e t  
SG - Semi Recessed With I n l e t  G r i l l e  
SK - Semi Recesced With Arched I n l e t  



I . . 
I 0 MOUMnNO LEO 

! 
I , . 
I . . 

I 

' 

TABLE i - ~ l h m t  Dimension; ,, . ' 

I 
I 

All Dimensions are given in inches. 

. , . .  . . . . .  
. . 

. . .  
, . , . 

PIPE TAP 
f . . 

ELEMENT MAY BE TURNED ' 

END FOR END; OR WITH L 
HEADER UP 

L ELEMENT-TB-L . 

~ ~ C ~ S ~ ~ D - ' B ~ P E S  R , ROC, 5 6  AND s# 
... . . . . .  

+;q I +  ~ PI#,.# -.-.. 

/-sl:O; st3 TYPES RK, . . . .  
Ro, SK, SO FOUR SIDE . 

.. . . . . . . . . . .  THREE SIDE . OVULAP - 
OVERLAP 

. .......... ......... .. . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  .- - .  - - .- ..- - .-. --- 
. . 

ACCESS DOOR FASTENERS 

. . . . . . . . . .  

. . . .  . - - .-. 

CAMLOCK FASTEWE 
. . 

. . 0 ALUM HCAD 
T accsss ~ o o r s  

! 

TO TAPPING DIMENSION "U" WHEN All Dimensions are g h n  in inches. 
ACCESS DOOR IS LOCATED I N  INLET GRILLE. 

. . . . .  . : SPRING CATCH 
! 

273 



WALL MOUNi E D - I Y  PkS SVJ I AW AND w - - .  

TYPE AW TYPE W 

TABLE 6 - Cabinet Dimensions, Wall Mounted Units 

TABLE 5 - Cabinet Dimansions, All Types 

. . All Dimensions are given in inches. 

. ~ Q E E  STANDING-TYPES SFG t SFK r AGt A& FG AND FK 

I -- 
8 

I '  

F- A ----- - - 

-.---- 
^^". - -- 

- - - - -- . - i 
I 
r: 

I 

, . TYPE AG 1 

1 
All Dimensions are given in inches. 8 ? 

I 

j 
I i i 

j i 

i j  

i "J" DIMENSION IS FOR : FK,  SFK A N D  A K  UNITS ONLY I--- 
. . 

274 TYPE AK T 





TYPE 

--.- - -  -- --- - -  --'-- oocrll-. 7 ..i 

FK, FG, SFK, SFG, AK a d  AG FREE STANDING CONVECTOR 

. . . . - . -. .. . . . . . . . . 
' .--.--7 - .- . . ..: .' . 

END POCKET OPTIONAL 

uoc--- - - -. -7~ 

r- 
1 &------ 
I I 

-------.- 
6 

1 
Ir l 
I + -----.---- --- j !  
1 I 7 

TABLE 8 - Minimum Height. and Dirnensionrl Limitrtmnt 

r' 

Accees door not available 

5 Convector not available in this size 

NOTE: 
Accoas door will be furnishedat minimum locations unless o thrmiw 
specified on sales order. 

Access doors can be furnished without end pockets. 

Access doors not available in outlet or inlet grilles. 

TYPE W, SW AND AW WALL MOUNTED CONVECTOR 

Al l  Dimensions ere given in  inches. 

G" END POCKET r-- 

ACCEX W O R  FASTENECH 

CAMC.CK FASTENER 0 Saw0 CAKI  

0 ALLI(J H u m  

PRINTED BY PRODUCTION SERVICES - U CROSSE 2 7 6 F.W.B. 
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r ~ ~ / R R n f  C O M ~ A  N I - 1~ CRo~SEE WISCONSIN 51601 s u b M 1 1  I A L  D A T A  
I 

I ARCHITECI 

APPROVAL STAMP SofP\t,24ntka, lwham, 1 ENGINEER: 
1 

1 

lbrrtr D e  I h n M  
PROJECT: 

, Stapham CalPaga VLftor'a CeaUr 
ORDER DAlE CUSTOMER ORDER NUMBER CUSIOMER ACCOUNI NO 

l/11#78 1801-11 4343-5212.6 
s 

L 
D ?ontOfftcaBau905 

CRlarPbLa, LUI~arni 65202 7 
0 

(INCLUDE ZIP CODE) 

C L C H  50 2808 - 37 I 3  SUBMITTAL DRWG. 

q I - L P H  ~ ~ - M P H  &-LPV 0 4 - M P V  0 5 - L P M Z  06-MPMZ 0 7 - L P D D  08-MPDD 

01 - A F L P H  0 3  - A F L P V  0 5 - A F L P M Z  07-AFLPDD 

01-TOPH 01 - F R T  RODS TOP z: 01 -FRT MODEL 

~ ~ - B O T T O ? I H  2 0 2 - F R O N T V  2 -  F R T  RODS BOT 0 2 - T O P  
LP-LOw Pressure 

MP -Med. Pressure 
0 3 - F R O N T V  : O ~ - B A C K H  J 0 3  - T O P  RODS F R T  AF -Airfoi l  

04 - BACK V 0 4  - FRONT H 0 4  -TOP RODS BACK =ZONES ( u )  MZ-Mulrl-Zone 

a 
zano SCFM 1 t 9 m  ESP 1-2 65 BHP QL RPM 

OD- Double Duct 
- - - - -- - -a 

COIL NO; 
* Hor~zon ta I  

C O I L  S P ' E C I F I C A T ~ O N S  C A P A C I T Y  F L U I D  V -Vertical . 

COIL SIZE 5 E R .  !:: COILS TYPE - EAT L A T  GPM T E M P  .ITET)bP 812 
GR IN OUT F E E 7  OF I+,O 

UklT 12) WIDE LONG Q DB WE DB,'WB IES s.  P E E S S  COOLlNG COILS 
W - Stondotd Wa1.r 

PREHEAT D.- Droinoble 
SECT4ON. - DD -Double Cnrcual 

, * e - K - Dto~noble Cleonoble 

4 
3 u  

65 16 1 A L " 27.9 O 73 HU 8.6 
' 

':I 1.0 
F I - Refrigerant - 12 
F 2-  Refrigerant - 22 

SECOND HOT WATER COILS 

73 a~ 2.7 0.2 AW -Single End Connections Poas Opposite 

* r WS. Two Pass  Sornm 

49. End Connections 

n ~ -  I RODS R f l ~  - 2  RODS L STEAM COILS 
A .S~ngle Posa Oppoaila 

.EXT.  F & B P  n~ - l  w/duct R n G . 2  w/d,,cl L n G . 3  L / d u r . ~  8 B G - 4  L/ducr L n ~ - 5  w/du~:t R O G ~  ~ / d ~ c t  L End Connections 

n 3 - HV PERM N - Non Freeze Opposite 
End Connect~ona 

NS . Nnn Frear.* Sam. 

7 - H V  PERM 
End Connect~ona 

. TUBE M A T E R I A L  

O r - Z L  - S T i A l l  GRID f l 1 _ - 3 ~  n T  -.4L A .Standard Copper 

D - ,049 Red 6r.u 

ORDERING NUMBER TURBULATORS 
0 -Wothout 
T - W,th 

CIRCUITS ' 

Tubes Fed 

4 
F L U I D T Y P E  . +- 12 ReF.tgeron? - 12 

22.  Ketr,geront . 22 
I CW . Th,lled h o t e r  

I 7 hW .Hot note. 

1 MECHANICAL SPECIFICATIONS - STANDARD CLIMATE CHANGERS 

CASINGS - Reolovable Pnn1.1~ Phosph :~ t t z~d  and P3nrltrd 
COILS - P l a r ~  Fbns - Searnlcss copper ttthes wtrh ~ a l v a n ~ z e d  steel c;lstny.s. AII c:,815 n r r  3 tctletl t r r  tr.e .;nit. 

FANS - Forwardly C:rrveJ -- . :r  i P  : l ~ o  MP ,,nits nn Sizc 31 ; r n < ~  sn-.ailc.:. 
b c k w . l r d l y  Ir tcl~necl 8.r L P  ,,.~rts Size 3.5 anC I;lr):er. 
Aar For l  In MP nrrd AFLP m : t s  S ~ z e  35 a-d I.irye- 

BEAR~NGs - 200.000 hour avo-3ge : ~ f e  - Grensable. 
DRAIN PANS .. Cx.e:ndcd ur!dcr both F.1" ant1 Co81 Sectaoq or1 ~ I I  Coolonp. tlvr#ts Sta!~dit~:J P.1. 5 covere0 61th 

1 2" foatr,-111-place ~ns,~l. i !eo~~. Dra~r, 1)a11 w ~ r l t  Ilner ha.. (;i~;h t lnrr tllb~ona::*. .. 

277  



- '  i FRI~E so.wPA x - LA CRo~SE, WISCONSIN 54#01 S U B M I T T A L  D A T A  

CROJECI: 

ORDER DATE CUSTOMER ORDER NUMBER CUSIOMER ACCOUNT NO. 

/- .. 

MP -Med. Pressure 

MZ .Muit,-Zone 

DD - Double Duct 
H .. Hortzontal 

V .Vert ical  

COOLING COILS 
W - Sfenderd Wofer 
0.- Oro#ooble 

DO. Double Cgrcuaf 

F 2 - Rofr i te rmt  - 22 

HOT WATER COILS 
* W  .Sing!* Pass Opposite 

End Conneoienr 
WS. i w o  Pars Some 

End C:onr*cti*nr 

STEAM COILS 
A - S.,plo Poss Opporatr 

End Connectoonr 
N .Son Freore Oppos~te 

End Connocttona 
NS - Non Fremae Some 

End Co~norr :onr  

TUBE MATERIAL 
A . Sfondard Copper 

C - ,036 R.d 8r.r  

0 .  .04¶ R.d I r a n  

TURlULATORS 

FLUID TYPE 
12 . ksfrv(rian1 - 1 2  
22 . Relrilmront - 22 
CW . Ch9ll.d Wlte, 
HW . Hot l a te r  . 

MECHANICAL SPECIFICATIONS - STANDARD CLIMATE: CHANGERS 

CASINGS - Removable Panels  P h o s ~ h a t . r e d  and P a ~ n t e d  
C O I L S  - P l a t e  F l n s  - Seamless copper t ~ ~ h e s  w th  gnlvan0zc:i ,tee: ::):.,.-gs. A l l  c o e l s ' a , ~  pb:ched I n  the cr l t t .  
F A N S  - Forward ly  Curved - ~n L P  xrc! M P  unrts :n S:zc  31 ar!d ss-.;\!t*.r. KQ3-f 741 

Backward ly  l n c l ~ n e d  In  L P  trnl:r. S ~ z r  35 a:>l 13:,:e-. . 
A i r  F o ~ l  I n  MP and A F L P  un l t s  S ~ z e  35 a10 large*. 

BEARINGS - 200.000 hour over:ler l ~ f e  - G r e e s a ~ ! ~ .  

I D R A I N  PANS - E~t i : . ldcd un5er but11 F,IG .md Co;i Sr.:tt<,o: .u: :dl c~o'.~.,: t,r,,:s. S1anda-d P.r.1 05 cnverr*!  v;::)' S HEEI -3 9 3 
I 2" fo ;n i -~r .~~~act :  t.!s~!a18011. Or,:.c r,,u, v., ! ' ,  ...ne, I . t , .  i l a .  ... l t bc r  * , I ~ , B ' . ~ ! ~ C O , > .  

I 278 
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~NCINEER: 

APPROVAL STAMP 
. . a  



PROJECI: 

. . I  ORDER DATE APPRC)'!ED AS N O T E D  
. .  ., PI:'? .:t r r i . - d u .  ncu lnn  ONLY 

. . " . <  ' , 
' s 

0 I L 
' .  D I ... . 
: ... I . . 

". :-a 1 - ... 0 
I INCIUDE ZIP COP!) - 

1 

I CiCH 50 i S U 6 M I T T A L  DRWG. 1 2808 - 37 13 

0 I - L P H  OZ.MPH ~ ~ - L P V  Ed-PIPV as.: P M Z  n 6 - M P M Z  ~ ~ ? . L P U D  08-MPDD 

: .. 
" . . DISCHARGE @]I RACK v 2 MODEL 

. ' ' 2 ARRANGEMENTS 0 2  . 80 i l.or.? 1.1 

~ F C O A F  IJBI P I P  -Mcd. Pressure 
- TOP '!ODs FRT 

8" EXT. CASING 

. . '  . . 

COMPAN v - L A  (.H?;.:,sc. W,SL.ON:;/* :64601 3 i b b i l i i ;  b A L  U f i  $ A 

DO - Double Duct 
H - Ho::zontaI 

. '4 . \'erracal 

- 

m I N E E R :  . - 

COOLING COILS 
W ' .  Stondord Woter 
D.- Drainohle 

DD -Double C~rcumt 
D , o ~ ~ o b l e  

K - Ciejnoble 
F I - Refrigerant - I 2  
F 2 - Refrigerant - 2 1  

HOT WATER COILS 
AW .Sn~g!e Pass Opposite 

End Connectoo~s 
W5.T-o Posr Some 

End Connections 

STEAM COILS 

9 
A . Songla Posr Oppaaitv 

End Connectaons 
N . Non Freeze Opposlte 

End Connect~onr 
NS. No" Freeze Some 

End Connmctions 

-- 

. . .  
APPROVAL STAMP 

TUBE MATERIAL 
A - Stondbrd Copper 

i D - ,048 Red B r a u  
-. 

starter Nem Type 1, Size  00, 208/60/30 
push button o t a t i o n  New Type 1 

.__I--.-.-_------___ CIRCUITS 
. . ISOI..ATORS, F L O O R  . .. Tuber Fed 

4 
\~~RIABI:F,. C1 1 . 2  ~ H P .  ..fl 1 5 ~?h.p Q..ENCL...OECTCTI FLUID TYPE 

208 V 60 C'f 3 P i  I 5 1 i A b '  ' I2 - R e f r ~ ~ e r o n t  . 13 ' 

1750 . HI-... - 
ST . Steon: 
SP . Specio' 

. . MECI~ANICAL SPECIFICATIONS STANDARD CLIMATE CHANGERS - . , , - 
.r-: .. I CASINGS - Removaale P m ~ e l s  PIICS~~,~IIZ~II -1n.2 P.I?I,:C~ S A L E S  9 4 D E R  NUMBER 

COILS  - P ln te  F ~ n s  - 'Scnlr t l rss cor;uc:r r~.hc*, .n,:k ~: r ;vnnnrc . !  :.Icc.; c ; l s . . : i : s .  A!;  . . r : 8 . ! . .  ;:r,: 2 ic! c.3 ~n t 4  . .::.:. 
FANS - Forwardly Curved - I!, LP ;I!I~ MP i,~,:ts . I 4  ~ . : zc :  5 1  :i s,::;~!ic? KQ3 -E74 1 

.:. 1 .  Backward ly  I11cl1nc:i 111 L.P u:t i ts S t r c  25 .irlrl Ir::?:cr. 
. .... . . A t r  F o ~ l  In MP ;lnJ A F L P  ~ n i l . s  St?.<: 35 .I.:? i.tr,:t.. 

BEARINGS -::L~UO.OOO Iwu r  aver;l>:u ~ ! f t .  . *;rc;ts3roc-. 

! .  D R A I N  PAI4S - Cxtc?dr:l u n d r -  I b ~ , : t .  F;?,! .::!el Cc. : Sv-!ar : . .  .. .:' ,.... ! ME ~ , r ' . : ' .  St.~:nd;tr< F. I,, ~5 c.+vr .c:  n. :? i SHEET-- Or 3 
I '2" I,j;.e:~.~r..;:!;l .:: ~.:s!;l;::lot~. L-rr.: i. u . ~ s  u. . !~  ' e . . ~ . .  Il;...r ):;hbs f~hc.!' , s ~ t . , ~ l  $ : I  .*.. 

' ! 



LOW AND MEDIUM PRESSURE 
- - ~- 

-. I 
' . I  * ! DRAW-THRU t . 

. I 
n .  

CLIMATE CHANGERS" ' 
! 

* :  

SIZE NO. 3 AND 6 
I 

I . . 

. . .. . 
. . 

MECHANICAL SPECIFICATIONS 

UNIT CASING - Constructed of high grade steel 
reinforced and braced with steel angle framework. 
Sectionalized construction consisting of fan section, coil 
section and draln pan. Removable panels in fan and coil 
sections provide access to all internal parts. Hanger dr 
bolt holes prepunched a t  the factory. 

UNIT INSULATION - All panels'insulated with a 1 
inch glass fiber blanket, securely fastened. (Optional) 
Neoprene coated 1 inch blanket insulation. Drain pan 
has seamless, 112" cellular, spray foamed-in-place 
insulation. (Optional) - drain pan has inner and outer 
pan. Inner pan galvanized steel with blanket insulation 
between pans. 

CENTRIFUGAL FANS - Double width, double 
inlet, forward curved multi-blade type. Table 10 lists 
fan sizes, Shaft operates below its first critical sped. 
Fan bearings externally mounted grease lubricated ball 

' 

bearings for 200,000 hour average life. Fan housing die- 
formed and air tight. All fans statically and - 

dynamically balanced, and tested after being instal!ed 
in factory assembled fan section. 

COILS - Continuous plate type fins, Sigma-Flo* I1 
configurated, aluminum or copper fins. Fin collars 
drawn and belled, bonded to the tubes by mechanical 
expansion of the tubes. No soldering or tinning is used 
in the bodding process. Coils removable through access 
panels. 

UNIT AND ACCESSORY FINISH - Casing and 
all accessories, except ' the coil, chemically cleaned, 
phosphatited, add coated with bakcd-on enamel. 

ACCESSORIES - Opposed blade type face and 
bypass dampers locked to slotted damper rods rotating 
in rest-proof nylon bushing. Bypass duct completely 
insulated. Filter and mixing boxes designed to hold low 
or high velocity, 2 inch permanent or throwaway type 
filters. Flat filter boxes access doors on both sides; all 
other filter and combination filter-mixing boxes with 
large, single access door. Mixing box damper blades of 
the parallel type set for merging of air stream inside ihc 
box. Blades locked to slotted rods rotate in n y ! a  
bushings. 

THE TRANE COMPANY - LA CROSSE. WISCONSIN 54601 
2 8 0  



I ' N P ~  ( I N T I  r a ~ r  (lmrl 
I 

. . .  . 

[I~llly G l l D  . . 0 w..rn SU.. 

17 r r w n  
VERTICAL . 

BASIC VERTICAL UNIT, 
/ ' .  a MEDIUM PRISSURI 
i ,  '*, 

I-AN DISCHARGE 
ARRANGEMENTS 

. , . . ". " C  . - . . .  
.. ..:. .::;:, .' . . . . . . . . . . ~ . .  >.... . .: . . . . . . . . . . .  ...... 

. tr.::."' * I.. :- ' ' 3  ;?;: 
" <-. 

. . \\ 
' ,  , J 'it 

I-" '7 1 
",++' 
. . 



Pkt-HEAT COlL 

. PRE-HEAT COlL 

Vartiul Horizontal 

0 E X T E R N A L  FACE AND BYPASS INTERNAL FACE AND FACE 
DAMPER W I T H  DUCT BY PASS DAMPER D A M P E R  

VERTICAL 

TABLE 3 K 
Ai.1 N NS FS 2Rni .1  

COIL COll.  C O I L  C O I L  COIL u COIL 

-. 

TABLE 4 

ACCESS DOORS 
VERTICAL HOR;ZONTLL 

LOCATION 2 U LO'XT I O N  I 

LOCATION 3 ! . O C A T ~ ~ N  3 

TABLE 5 
I 

. 
.:.:,s: !': i.'.!:; 2 :<; 
;:..:" . !:I":.;: I c:, 

GENERAL NOTES 

COl L MODULE SEE 1. Connection sides for coils, damper 
rods and motor drive positions are 
determined by facing front of unit. 
Arrangement drawings shown 

1 i -  I indicate right side of unit. 
2. Drives, coils and damper rods may 

bc furnished right or left hand side 
as specified on the order. 

3. Dram pan connections are provided 
on both right and left hand sides. 

-- . .- -- . , External drain piping may be 
connected to either side. 

4. Damper drive rods arc 7/16" 
A diameter with 112" adapter. 

I ~ I ~ ~ ~ ~  :oNh.Cl.'d IT?".'::y-. , A ,  XP~." 5. For ceiling suspension, accessory 
CABINK, CZil, pJ!F:ly>,, $$;;(a;::..,,;*y;,:. :;I;;;~;' 

;I X CG~NICI iU~  m o u n t i n g  l e g s  b o l t e d  t o  
accessories similar to that shown 
on Page 4. Legs will project 2- 
1/16" above Horizontal Climate 
Changers. No other c h a ~ g e  in leg 
dimensions. 

6. 4-518" diameter holes in top 
corners, I :' from edges for ceiling 

2 8 2  mounting. 
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TABLE 11 - WATER AND STEAM COILS . . .  
, 

. . 
' :+: 
. . . .  L.. .-.. .? 

.. ....... ..: 

. . - .  .:\; 
. ,~ 

, .  

. ,. ': s: 

. .. u lii. 

: > .  
. . 
.. . . .  ... . .  r ... . . .  

. . . . .  
. . .'. . 

. . . . . .  

. . .  

, .  . 

All 12" header helght .coils. Types A, AW. B. K. and W, supply 1% N.P.T., return I!$ N.P.T. 
Above connections internal except. drain end vent. 

. .  \ 

- .  . -. . . 
, . .. , . 

. . 
TABLE 12 - TYPE F1 AND F2 REFRIGERANT COILS 

33 3 I O.D. I* O.D. 7 1Y O.D. PU O.D. 11 I I* O.D. . I am O.D. 

NO. OF CONNECTIONS CONNECTIONS 
HEADER CIR- . . . . . . . .  H L I Q ~ T  CUITS SUCTION LIQUID SUCTION 

I \ 

I 18 I - I - I - I - I - I - 
10 I P  1 r  O.D. - 1  O.D. I - - - I 

12" and 18" coils with 1 circuit have 5/8 OD liquid ond suction connections. 

84 

. M  

35 
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16 . 

10 

XP' 

2 - l Y O . D .  

' 1% O.D. 

P - I* O.D. 

P-PY0.D.  

PU 0.0. 

2 - PU O.D. 

- 
PO 

- 

- 
P.  I* O,B. 

- 
- 

PI 8% 0.D. . 
. -  . 
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