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Introduction 

In September 1976, the City of 'Dal las  entered into an agreement 

- .. w i t h  the Energy.Research and Development Administration (now the I 

U.S. ~epartment  of Energy) for  a Solar Heating and Cooling Demonstration 

t o  be on the North Hampton Park Recreation and Health Center. 

The building i s  a single story (two heights) enclosing a gymnasium, locker 

area,  and health care c l in i c  surrounded by a recreational area and 

a t h l e t i c  f i e l d .  The exter ior  of the building i s  brick veneer over 

masonary block. Total building area i s  16,000 square f e e t ,  of which 

8,000 square f e e t  i s  fo r  the gymnasium, which ia conventionally heated 

and i s  not a part  of . - the i r  demonstration. The remainin'g portion of the 

building i s  occupied by the c l in i c  and recreational area.  The building 

i s  presently owned by the City of Dallas Parks and Recreation Department 

and operated by the City of Dallas Building Serv.ic-es . .  Department. 
. . 

. ..: . .. 

The solar  energy system i s  designed t o  provide 803 percent of the 

annual space heating, 48 percent of the annual space cool ing ,  and '90 

percent of domestic hot water requirements. The so lar  energy system 

includes a so lar  loop system, a hot water storage system, a domestic 

hot water system, an absorption c h i l l e r  system,' and a chi l led water 

storage system. The so lar  heat t ransfer  medium i s  an aqueous s o l u t i o n  

of 35 percent ethylene glycol. . . 

The so lar  loop system consists of 238 s ing le  glazed f l a t -p l a t e  

co l lec tors ,  by Lennox, Inc., with a gross area of 3,650 square fee t .  

The col lectors  a re  roof mounted in 29 arrays facing south. All of the 

col lectors  a re  t i l t e d  a t  a fixed angle of 25 degrees from horizontal. 

This loop a lso  includes a heat exchanger fo r  t ransfer  of thermal 



energy t o  the h o t  water storage system, and an over temperature heat 

r e j e c t i o n  fan c o i  1  u n i t  .... 

The ho t  wa te r  storage system includes a  6,000 ga l l on  storage tank, 

heat  exchanger, and a  gas- f i red  b o i l e r  f o r  supplemental energy. The 

storage tank i s  i n s i d e - o f  the mechanical room, and insu la ted  w i t h  f o u r  

inches o f  urethane. Th is  ho t  water i s  the media used f o r  b u i l d i n g  space 

heat  through the  a i r  handl ing system. 

Space coo l ing  i s  suppl ied by using so la r  energy t o  operate an 

ARKLA .absorption c h i l l e r .  Chi1 led' water i s  stored i n  a  2,000 ga'l'lon 

tank located i n  the mechanical room and insu la ted w i t h  f o u r  inches 

of urethane. A u x i l i a r y  space coo l ing i s  provided by two vapor com- 
. .  

pression un i t s .  

Domestic supply water i s  preheated by heat exchangers on the ho t  

s i de  o f  the absorpt ion c h i l l e r  condenser loop and the ho t  water storage 

tank loop. A conventional 100 ga l lon  natural  gas water heater provides 

any add i t i ona l  energy t o  s a t i s f y  load requirements. 

The system as described i s  shown schematical ly i n  Figure 1, and 

has f i v e  modes of so la r  operation: (1) Col lec to r  t o  Storage, (2 )  Space 

Heating, (3)  Space Cooling, (4 )  Excess Heat Reject ion, and (5)  Domestic 

Hot Water Hea ti ng . 
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11. Summary o f  P r o j e c t  I n fo rmat ion  

General I n fo rmat ion  

Owner: City o f  Da l l as  

A r c h i t e c t :  City o f  D a l l a s  

S o l a r  Designer: General E l  e c t r i  c  Company 

S o l a r .  Designer: 
( F i n a l  Design) 

T r a v i  s-Braun & Associates, Inc .  

Mechanical Engineer: T r a v i  s-Braun & Associates, Inc .  

P r o j e c t  Manager: NASA - Thomas 0. Davidson/Wil l iam A. Hagen 
C i t y  o f  Da l l as  - Randolph Meyers 

General Contractor :  N a t k i n  & Company 

Opera t iona l  Date: June, 1978 

B u i l d i n g :  

Locat ion :  

La t i t ude :  

Ambient ~emperature :  

Heat ing Degree Days: 

Annual Cool i ng Hours: 

,Peak D a i l y  I n s o l a t i o n :  

Hea l th  care c l i n i c ,  l o c k e r  room, 
gymnasium - 8,000 square f e e t  
condi t ioned.  

North Hampton Park 
Recreat ion and Hca l th  Center 
3710 Nor th  Hampton 
Da l l as ,  Texas 

C l i m a t i c  Data 

January - 46°F 
August - 85°F 

Year ly  - 2382 1 

January - 626 

Annual sunshine: 



Sol a'r Energy System 

Appl i ca t ion :  Heating - 80% 
Cool ing - 48% 
Hot Water - 30% 

Coll ec tor :  Type - Fla t  P l a t e ,  s i ng l e  glazed 
Fluid Medium - 35% Etylene Glycol 
Manufacturer - Honeywell, Inc. 
Gross Area -. 3,650 Square Feet 
Orientat ion - 25" from horizon 

Hot Water Storage: Type - Steel  Tank 
Capacity - 6,000 gallons 
Insula t ion - 4" urethane 
Auxiliary - Gas-fired b o i l e r  

Space Cooling System: Type - 25 ton ARKLA absorption c h i l l e r  
Storage - 2,000 gallon ch i l l ed  water 
Auxiliary - 2 vapor compression un i t s  



Project Chronology 

November 24, 1975 - General Electr ic  not i f ies  City of Dal lag tha t  
North Hampton Recreation Center has been 
selected as one of eight G.E .  designed so la r  
demonstration s i t e s .  

December 1,  1975 - Mr. Bob Turbyfill of General Electr ic  i s  placed 
in charge of design. General Elec t r ic  will  re- 
view and approve a l l  f ina l  designs. City will  
ac t  as  Project Architect with outside S t ruc tura l ,  
Mechanical, and Engineering consultants. 

March 1 , 1976 - City of Dallas i s  notified tha t  so lar  cooling 
wi 1 1 be i ncl udcd in project , 

April 13, 1976 - Meeting with General Electr ic ,  City of ~ a l l 5 s ,  
and E . R . D . A .  representatives t o  discuss possible 
General Electr ic  canf l ic t  of in te res t .  I t  i s  
decided that  General Electr ic  should not be 
allowed t o  provide col lectors  during phase 11 
implementation. Design should be made without 
a specif ic  co l lec tor  being selected. 

June 14, 1976 - City of Dallas enters agreement with Travis-Braun 
and Associates, Inc. f o r  assis tance in preparing 
technical unsol i c i  ted request f o r  cost sharing t o  
E.R.D.A.  

July 14, 1976 - Copies of General E lec t r i c ' s  f ina l  design report  
a re  received by City of Dallas. 

City of Dallas enters into a cost  sharing contract 
with E . R . D . A .  f s r  so lar  Smplementatlon st North 
Hampton Center. City of Dallas a l so  extends agree- 
ment with Travis-Braun t o  prepare f ina l  design; 
a s s i s t  in technical report preparation, col 1 ector  
select ion,  and phase I1 implementation. 

February 1977 - Solar co l lec tor  manufacturer i s  selected using an 
unb-iased po in t  t.atSny system. Honeywell, Inc., 
f l a t  plate col lectors  a re  selected. 

March 1977 - Redesign based on additional co l lec tor  area i s  
completed, f inal ized,  and accepted by E.R.D.A.  
Project Manager. Honeywell , I nc. , i s  accepted 
as  successful bidder f o r  col lectors  by City of 
Dal las .  The construction documents package i s 
submitted to  City Manager's o f f i ce  t o  be included 
on City Council's agenda f o r  approval and adver- 
tisement of bids. 



May 1977 

- City Counc i l  g i v e s  approval  t o  a d v e r t i s e , f o r  
b i d s  on A p r i l  18', 1977. The p r o j e c t  was ad- 
v e r t i s e d  f o r  b i d  on A ' p r i l  21, 1977. 

A  re-bid. Conference was he1 d  on May 6,  1977. 
B ids  were opened May 12, 1977 wi' th N a t k i n  and 
Company b e i n g  t h e  success fu l  b i dde r .  A  C r i t i -  
c a l  Des ign Review was h e l d  May 23, 1977, con- 
s i s t i n g  o f  a  t e c h n i c a l  p r e s e n t a t i o n  o f  t h e  
system des ign  and a  r e v i s e d  c o s t  es t imate .  
Represen ta t i ves  o f  E.R.D.A. and PRC Systems 
Sciences Company were p resen t .  

June 1977 - C r i t i c a l  Des ign Response, by PRC Systems Sciences 
Company, i s  r e c e i v e d  June 10, 1977. F i n a l  des ign  

' p r e s e n t a t i o n  and c o s t  e s t i m a t e  i s  g i v e n  t o  E.R.D.A. 
on June 24, 1977. 

J u l y  14, 1977 - ~ i t h o r i z a t i o n  rece i ved  f r om E.R.D.A. f o r  imp le -  
men ta t i on  o f  demonstrat ion.  

\ August 29, 1977 - Const ru .c t ion beg ins  on t h e  s o l a r  system and mech- 
a n i c a l  room add i  t i o n .  

November 1977 - Plumbing and e l e c t r i c a l  a r e  75% complete. 

January -February 
1978 - C o n s t r u c t i o n  i s  h a l t e d  due t o  extreme weather con- 

d i t i o n s .  

.March 1978 - Storage t anks  o r d e r  i s  c a n c e l l e d  due t o  d e l . i v e r y  
de lays.  A  secondary vendor i s  chosen and t anks  

. a r e  d e l i v e r e d  and i n  p l a c e  by end o f  March. 
C o l l e c t o r  a r r a y  i s  p u t  i n  p l a c e  and covered f o r  
p r o t e c t i o n  d u r i n g  t h e  remainder  o f  c o n s t r u c t i o n .  

A p r i l  1978 

May 1978 

- Masonry.work on mechanical  room i s  complete.  
C o l l e c t o r  l o o p  p i p i n g  i s  f i n i s h e d  and p ressu re  
t es ted .  E x t e r i o r  p i p i n g  i s  f l ashed ,  i n s u l a t e d ,  
and jacke ted ;  i n t e r i o r  p i p i n g  and s to rage  t anks  
a r e  f i n i s h e d  and i n s u l a t e d .  C o n s t r u c t i o n  i s  85% 
compl e te .  

- P r o j e c t  i s  app rox ima te l y  90% complete. The s o l a r  
system i s  o p e r a t i o n a l  w i t h  s to rage  tank  temperatures 
o f  194 degrees F. t o  198 degrees F., The'  ARKLA 
c h i 1  l e r  has s u c c e s s f u l l y  coo led  t h e  b u i l d i n g  w i t h  
s o l a r  energy. 

J u l y  1978 - P r o j e c t  i s  b a s i c a l l y  complete.  Some tempera tu re  
sensors a r e  r e l o c a t e d  a t  t h e  reques t  o f  DOE p ro -  
j e c t  management and IBM rep resen ta t i ves .  

h 



September 4, 1978 - S i t e  da ta  a c q u i s i t i o n  beg ins .  

November 13, 1978 - The d e d i c a t i o n  ceremony was h e l d  w i t h  gues t  
,, speaker M r .  Thomas Davidson o f  NASA g i v i n g  

a  s h o r t  p r e s e n t a t i o n  t o  City o f f i c i a l s  and 
l o c a l  news media. 



. -  IV. Project  Costs 

I tern Estimated ( $ )  ' ~ c t u a l  ( $ )  

Col 1 ec to r  Array 54,621 62,530 

Support St ructure  . . 18,700 20,800 

P i  ping 42,456 . . 66,395 
. - Duckwork 4,512 11,220 

Insula t ion 19,665. 17,550 

Heating/Cooling Equipment 22,068 21,625 

Storage 

Control s 

E lec t r i ca l  Power 

General Construction 44,000 42,580 

Labor 

OH & P and G & A Expenses 

Less City o f '  Dallas 10% Share 
TOTAL Project  Cost 

. . 

* Labor i s  included in  individual item category. 



V. Modes o f  Operat ion - 

The system, shown schemat ica l ly  i n  F igu re  1, has f i v e  modes o f  

- s o l a r  opera t ion .  

- Mode 1 - Col lec tor - to -Storaqe:  Th is  mode i s  enterad when e i t h e r  of 

two c o l l e c t o r  absorber p l a t e  thermal switches c lose  and a c t i v a t e  

pump P-1 a t  180°F f o r  c o o l i n g  and 120°F f o r  heat ing,  respect ive ly . ,  

The s e t  p o i n t s  a r e  au tomat i ca l l y  se lec ted by manual demand switches 

on t h e  c o n t r o l  panel. When the  s o l u t i o n  temperature l e a v i n g  t h e  

c o l l e c t o r  system exceeds t h e  h o t  water  s torage temperature by 20°F, 

pump P-2 i s  energized. Th is  pump cont inues t o  operate u n t i l  t h e  

c o l l e c t o r - s t o r a g e  temperature d i f f e r e n c e  i s  l e s s  th,an 3°F. 

  ode 2  - Space Heating: Th is  mode i s  entered when t h e  HEAT AUTO 

s w i t c h  on t h e  console swi tch  panel i s  i n  t h e  ON p o s i t i o n .  Pumps 

P-4 and, P-5 are energized when v a l v e s  V-3, V=6, and V - 7  on t h c i r  
\ 

r e s p e c t i v e  ho t  water  c o i l s  begin t o  open t o  t h e  c o i l .  A t  t h e  same 

t ime,  t h e  c o n t r o l  c y c l e  f o r  valves V-4 and V-5 w i l l  be enabled. Thp 

s i g n a l  f rom an e l e c t r o n i c  sensor downstream o f  va l ve  V-4, r e s e t  by 

an outdoor e l e c t r o n i c  sensor, causes va lve  V-5 t o  be pos i t i oned  t o  

m a i n t a i n  hea t ing  water  a t  a  se lec ted temperature. The se lec ted temp- 

e r a t u r e  i s  rese t  i n v e r s e l y  t o  changes i n  outdoor temperature. 

IY the s o l a r  heated water  temperature becomes too  low t o  supply t h e  
- 

' hea t ing  demand, va lve  V-5 reaches the  f u l l  open p o s i t i o n  t o  storage, 

a t ime  de lay  c i r c u i t  i s  i n i t i a t e d ,  va lve  V-5 closes t n  t h e  storage 

tank,  and va lve  V-4 opens so t h a t  ho t  water  f rom t h e  g a s - f i r e d  b o i l e r  

may be used t o  s a t i s f y  t h e  heat ing  loads. The c o n t r o l  c y c l e  f o r  



va lves  V-4 and V-5 has a. t ime  de lay  which i s  a d j u s t a b l e  up t o , a  maximum 

of  f i v e  hours. . . The t ime  de lay  i s  t o  prevent  va l ve  o s c i l l a t i o n s .  If, 

d u r i n g  t h i s  cyc le ,  hea t i ng  requirements a r e  s a t i s f i e d  and va l ve  V-4 . - . . 

reaches t h e  f u l l y  c losed p o s i t i o n  t o  the  b o i l e r ,  another  t ime  de lay  

c y c l e  i s  i n i t i a t e d  which w i l . l  cancel t h e  prev ious t ime  de lay  c y c l e  and 

r e s t o r e  space hea t i ng  t o  va l ve  V-5 and t h e  s o l a r  energy source. 

Mode 3 - Space Cool ing: When t h e  COOL AUTO sw i t ch  on t h e  console 

sw i t ch  panel i s  i n  t h e  ON p o s i t i o n ,  pump P-7 s t a r t s  i f  any c h i l l e d  

water  va l ve  (V-8, V-9, o r  1-1 0)  i s  open t o  the  cool  i n g  c o i  1. Pump P-6 

i s  i n t e r l o c k e d  t o  s t a r t  when pump P-7 i s  s t a r t e d  and t h e  abso rp t i on  

c h i l l e r  c o n t r o l  c i r c u i t  i s  enabled. Pump P-8 and t h e  c o o l i n g  tower 

f a n  a r e  c o n t r o l l e d  by the  absorp t ion  c h i l l e r  c o n t r o l s .  Valve V-11 w i l l  ' 

a t tempt t o  m a i n t a i n  generator  water  temperature a t  170°F. The c h i l l e d  

water  i n v e n t o r y  w i l l  be mainta ined by energ iz ing  t h e  c h i l  l e r  when 

c h i l l e d . w a t e r  r e t u r n  temperature exceeds 50°F and by de-energiz ing t h e  

c h i l l e r  a t  44°F. I f ,  du r ing  t h e  c o o l i n g  p o r t i o n  o f  t h e  cyc le ,  c o o l i n g  

demands cannot be met by the  c h i l  1  ed water  system and any c h i l  1  ed water  

v a l v e  reaches f u l l  open t o  the  c o i l  pos i t i on ,  a  t ime de lay  c y c l e  i s  i n i t i -  

a ted  which c loses  c h i l l e d  water  va lves V-8, V-9, and V-10 t o  t h e  c o i l s ,  

and enables t h e  respec t i ve  a i r  c o n d i t i o n i n g  u n i t  t o  a l l o w  t h e  c h i l l e d  

water  s to rage t o  recover.  Dur ing t h i s  cyc le ,  pump P-7 w i l l  be locked on 

t o  p rov ide  requ i red  c i r c u l a t i o n  through t h e  c h i l l e r .  The t ime  de lay  

c y c l e  i s  a d j u s t a b l e  f o r  up t o  f i v e  hours. A f t e r  t h e  t ime de lay  per iod,  

t h e  a i r  c o n d i t i o n i n g  u n i t  de-energized and the  s o l a r  mode re-entered. 



- Mode 4 - Excess Heat Re jec t ion :  The h o t  water  s torage i s  provided w i t h  

two a larm thermostats. One i n i t i a t e s  an alarm a t  t h e  c e n t r a l  cont ro l .  

- 
console when t h e  storage temperature reaches a se lec ted low 1 eve1 . The 

o t h e r  thermostat  i n d i c a t e s  an a larm i f  t h e  h o t  water  s torage temperature 
- 

reaches a se lec ted h i g h  l e v e l .  A t  t h e  same t ime  a h i g h  temperature a la rm 

e x i s t s ,  va l ve  V-1 w i l l  be posi t ioned.  t o  d i v e r t  c o l l e c t o r  s o l u t i o n  through 

h e a t  r e j e c t o r  HX4, where excess energy ' i s  d i s s i p a t e d  t o  t h e  ou ts ide  a i r .  

Mode 5 - Domestic Hot Water: Domestic ho t  water  (DHW) i s  preheated by 

hea t  exchanger HX3 when t h e  coo l i ng  tower i s  a c t i v e .  Energy f rom t h e  h o t  

wa te r  s torage i s  entered a t  heat  exchanger HX2 when pump P-3 i s  on. 

Pump P-9 i s  on cont inuously.  



V I .  Descriptio'n of the  S i t e  Data Acquisition . System . (SDAS) 
- 

A complete data acquisit ion system with 55 sensor points was i n -  

s t a l l ed  i n  order t o  obtain information fo r  performance and operation ,. - 

evaluation of the so la r  heating and cooling system. The equipment 

! 
. . and sensors were furnished a t  government expense in  accordance with 

"Instrumentation 1nstal  la t ion  Guide1 i  nes f o r  the National Solar  Heat- 

ing and Cooling Demonstration Program". Each sensor i s  ident i f ied  'by 

a  code number and the parameter measured. Table'*l l i s t s  the  indivi- 

dual sensors and t h e i r  measured parameters; the spec i f ic  location may 

be found on Figure 1. In the chart  below, the number sequence in  the 

code indicates  the general data group being measured: 

Number Sequence 

001 t o  099 

100 to  199 

200 to  299 

300 t o  399 

400 t o  499 

500 to  599 

600 t o  699 

Data Group 

cl imatological 

coll  ector  

thermal storage 

domestic hot water 

space heating 

space cool i  ng 

bui 1 di ng/l oad 

Each sensor provides input to  the SDAS module every f i v e  minutes, 

24 hours per day. The SDAS dig i t izes  the input and s tores  i t  on a 

magnetic cas se t t e ' t ape .  Once a  day the collected data i s  transmitted 

i by telephone t o  an IBM f a c i l i t y  i n  Huntsville, Alabama f o r  reduction. 

. , Monthly reports a r e  prepared and dis t r ibuted from the data collected. 

The monitoring system i s  intended to  provide the following infor- 

mation: 
* Energy saving resulting from the use of so la r  system. 

* Percentage of total  building heating and cooling load 
provided by so lar  system. 

* Thermal performance and re1 iabi l  i t y  of major components 
over the demonstration period. 

I 



TABLE 1 

INSTRUMENTATION FOR NORTH HAMPTON RECREATION CENTER 

Designation 

A. Temperature 

TOO1 
Tl 00 
TI 50 
Tl 01 
TI 51 
TI 02 
TI 52 
T200 
T201 
T202 
T4QO 

, T450 
T401 
T402 
T300 
T350 
T301 
T351 
T302 
T352 
T500 
T550 
T501 
T551 
T502 
T103, 
T503 
T553 
T600 
T504 
T554 
T505 

Name - 

Outside ambient temperature 
Col 1 ector i nl e t  temperature 
Coll ector outl e t  temperature 
Heat exchanger #1 outl e t  ( so lar  loop) temperature 
Heat exchanger #1 in le t  ( so lar  loop) temperature 
Heat exchanger #1 in le t  (storage loop) temperature 
Heat exchanger #1 out le t  (storage loop) temperature 
Hot water tank top temperature 
Hot water tank center temperature 

. Hot water tank bottom temperature 
' Hot water boi ler  i n l e t  temperature 

Hot water boi ler  out le t  temperature 
Heating water temperature (bypassing hot water boiler) 
Heating water (auxil iary assisted) temperature 
Solar h o t  water outl e t  heat exchanger #2 temperature 
Solar hot water i n l e t  heat exchanger #2 temperature 
Existing DHW heater in l e t  temperature 
Existing water heater out le t  temperature 
City water supply t o  treat exchanger #3 temperature 
Heat exchanger #3 out le t  temperature 
Absorption chil  1 e r  solar  return temperature 
Absorption chil 1 e r  solar  i n l e t  temperature 
Chi1 1 ed water supply to  storage temperature 
Space cool ng chi 11 e r  return temperature 
Cold water storage tank top temperature 
Coll ector absorber temperature 
Absorption chil  1 e r  cool ing tower in1 e t  temperature 
Absorption c h i l l e r  cooling tower return temperature 
Inside ari~bient temperature 
Chilled water t o  space cooling temperature 
Space cool i n g  return temperature 

' Cold water storage tank bottom ten~perature 



TABLE 1  (cont inued) 

Des iqnat ion  
- 

B. Flow 

C. Power 

EPl 00 
EPl 01 
EP300 
EP400 
EP500** 
EP501 
E P 502 
EP503 
EP504 
EP600 
EP601 

D. I n s o l a t i o n  

Name 

C o l l e c t o r  f low (35% Glycol   resto one 11) 
Heat exchanger #1 (s to rage s ide )  f l o w  
Hot water  t o  DHW heat  exchanger #2 f l o w  . . 

C i t y  water  i n l e t  t o  heat  exchanger #3 
Hot water  t o  hea t i ng  f l o w  ( a u x i l  i a r y  a s s i s t ) .  
Hot water  t o  hea t i ng  f l o w  ( s o l a r  on l y )  
So la r  ho t  water  t o  abso rp t i on  c h i l l e r  
C h i l l  water  f l o w  
Cool ing tower f l o w  
Gas f l o w  t o  DHW heater  n a t u r a l  gas 270,000 BTU 
Gas f l o w  t o  h o t  water  hea t i ng  b o i l e r  na tu ra l  
gas 525,000 BTU 

C o l l e c t o r  pump power PI 
So la r  heat exchanger pump power P2 
Hot water c i r c u l a t i o n  pumps P3 & DHW 
Space heat ing  h o t  water  pumps P4 & P5 power 
So lar  heated water  t o  abso rp t i on  c h i l l e r  pump P6 
AC 1  d i r e c t  expansion u n i t  & fans power 
.Cool ing tower f a n  & pump P8 power 
AC 2 d i r e c t  expansion u n i t  & fans power 
Space coo l i ng  wat.er pump P7 power 
A i r  hand1 e r  1  b lower . . 

A i r  handler  2  b lower 

To ta l  i n s o l a t i o n  S/N 15829F3 

** 'When P6 i s  running, add 150 wa t t s  (ARKLA s o l u t i o n  pump) 



- V I I .  System Performance 

System data a c q u i s i t i o n  began i n  September 1978. I n i t i a l  monitor- 

i n g  i d e n t i f i e d  changes t h a t  were needed i n  instrumentat ion l o c a t i o n  and 

adjustments t o  the  s o l a r  mechanical components. System performance t o  

date may be character ized as being very d isappoin t ing due t o  low ove ra l l  

thermal e f f i c i enc ies .  The fo l low ing  i s  a  summary o f  system performances, 

by operat ional  modes, f o r  the month o f  August 1979: 

* Co l l ec to r  t o  Storage Mode: 

Inso la t ion ,  t o t a l  i nc iden t  ' 

Co l lec ted energy ' 

E f f i c iency  t o t a l  

E f f i c iency  dur ing col  1  ec tor  operat ion 

E l e c t r i c a l  operat ing energy 

So la r  energy del i vered t o  storage 

Storage losses from tank 

Storage e f f i c i e n c y  

NOTE: 3.4 FfSVU loss from storage includes 0.7 MBTU 

decrease o f  energy i n  storage f o r  month. 

* Space Heating Mode: 

Data on spacc hcat ing modc i s  not  ava i l ab le  although 

s i t e  personnel repor t  system heated the b u i l d i n g  sa t i s -  

f a c t o r i l y  throughout a below temperature w in te r  i n  

1978 - 1979. 



* Space Cooling Mode: 

Cool i  ng 1 oad provided by s o l a r  

Cool ing load provided by auxil i a ry  

Total building cooling load 

% of -cool ing load provided by so l a r  . 

Total cool i ng. ,pr,oduced by s o l a r  . . 

Energy extracted from hot water 
s torage f o r  absorption c h i l l e r  

So la r  c h i l l e r  COP 

* Excess Heat Rejection Mode: 

Heat re jected 

NOTE: The heat r e j e c t  ion coi 1 operated regularly during 

August providing assurance t h a t  t h i s  f ea tu r e  oper- 

a t e s  properly. 

* Domestic Hot Water Mode: 

Hot water consumption 

Average temperature of water delivered 133°F 

Incoming water temperature 86°F 

NOTE: A malfunction of t he  automatic controls  f o r  t he  DHW 

subsystem has resul ted i n  f o s s i l  fuel supplied energy 

being t ransferred t o  the  hot water storage f o r  the 

so l a r  system, which i s  t he  reverse of design plan. . 

A t  present time t h i s  i s  being prevented by turning 

off  the  natural gas t o  the  bo i l e r .  



- For t he  month summarized the Dal las  Recreation Center s o l a r  

energy system resu l ted  i n  a negative 'savings o f  0.03 RBTU o f  f o s s i  1 

- fue l  and 5.97 EBTU :of  e l e c t r i c a l  energy. The negat ive value was 

due t o  (1) t h e  reverse flow o f  energy from the DHW tank t o  the  ther -  
\ - 

ma1 storage, tank and (2) the coo l ing load suppl ied by the  absorpt ion 

- c h i l l e r  required more e l e c t r i c i t y  than would have been requ i red had 

a conventional a i r  condi t ioner  suppl ied the load. Th is  l e v e l  o f  

- e f f ic iency i s  representat ive o f  the system's performance dur lng May, 

June, Ju ly ,  August, September, and October o f  1979. 



VIII. Recommendations 

Experience t o  date indicates tha t  t h i s  concept has promise 

... of acceptable performance. All of the system's individual corn 

ponents function, but t h e i r  control and sequencing.have not been 

properly adjusted. On s i t e  personnel do not have the expert ise  

o r  capabili ty of making the needed changes. As a resu l t ,  many 

simple adjustments and/or modifications tha t  could improve perfor- 

mance have not been made. 

The suggested changes tha t  would improve t h i s  system's per- 

formance and improve future designs a re  as follows: 

Maintenance Personnel - Since on-site and City of Dallas, 

Building Services maintenance personnel do not have ex- 
per t i se  necessary to  adequately maintain the so la r  system, 
a know1 edgeabl e outside contractor should be procured to  
maintain the system. NOTE: This has very recently been 
accomplished and improved performance should be forth- 
coming. 

Automatic Controls (General) - All known malfunctioning 
y controls should be repaired or  adjusted as necessary. 

I t  would probably be useful t o  perform a thorough "System 
Operational Check". s imilar  t o  an "Acceptance Test" t o  
ident i fy any hidden control problems. 

Ins ta l la t ions  being made in locations w i t h  untrained 
on-site personnel, should have a minimum of.manua1 over- 
r ide control capabili ty.  In many cases, t h i s  system's 

low thermal performance has been due. t o  manual override 
of the so lar  system and use of auxi l l iary energy., w i t h  

the underlying problem receiving no at tent ion f o r  long 
periods of time. This problem might be overcome by 
using lock-out type control panel switches. 



Future ins t a l l a t ions  of t h i s  level. of complexity, should 

seriously consider use of micro processor control now 

avai lab les in  l i eu  of conventional electronics.  For a new - 

design t h i s  method of control can be very cost e f fec t ive  

with today's technological advances in  t h i s  area. 

Space Cooling Automatic Controls - The absorption c h i l l e r  

control c i r c u i t  should be adjusted t o  de-energize the 

c h i l l e r  when chi l led returned water i s  l e s s  than 44°F. 
A t  present the c h i l l e r  i s  operating when the system 
should be using the avai lable  chi l led water storage. 

The chi l led  water tank temperature i s  being maintained 

too low and should be allowed t o  increase t o  improve 
overall system efficiency. 

Auxill i a ry  a i r  conditioners a r e  operating concurrently 
with the absorption chi1 l e r  and .the chi l led water circu- 
la t ion  pumps. 

This mode of operation persis ts 'even when suf:ficient chi l led 
water i s  available to  handle building cooling load. The 
controls must be adjusted t o  prevent t h i s  from occurring. 

Leaking Three-Way Valves - Leaking 3-way valves have been 
a source of unwanted energy transfer i n  many areas. As 
w i t h  any mechanical system, the components must be main- 
tained and operated as intended t o  achieve the desired 

resu l t s .  

S i t e  O a t a  Acquisition System (SDAS). - Has been very bene- 
f i c i a l  in identifying system malfunctions. I t  could, how- 

ever, be more useful i f  information were more immediately 

avai lable ,  in the area of major component f a i lu re .  

Recently t h i s  has improved with the remote data collection 
personnel notifying City of Dallas personnel of system 

fa i lu res ,  such as none functioning pumps. 



I t  i s  f e l t  t ha t  the system can'achieve i t s  design potential i f  the 

.necessary adjustments a re  made as needed. The system has never had 

i t s  control system de-bugged adequately, and as  a r e su l t  been unable 

t o  demonstrate the t rue  potential of solar  heating and cooling. 





A. System Operational Verification 

In order t o  verify tha t  the system was operational and f r e e  of 

any i r r egu la r i t i e s  tha t  would prevent i t s  intended operation, system 

components were individual l y  tested. Representatives from manufacturers 
I 

of major system components were brought i n  t o  Bss i s t  in t h e i r  equipment 
- 

start-up. The system was verified as operational i n  t h i s  manner. 
t I 

Subsequent ins ta l la t ions  funded and managed by the Department of . 

Energy require formal acceptance t e s t  plans wi t h i  documented resul ts .  

A formal acceptance t e s t  as described was not a part  of t h i s  project,  

but cer tainly would have beentuseful. 
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7- 1 , PARTS ARRANGEMENT 
I 

I 

(LSC18-1 Shown) COVER MOUNTING 

ALUMINUM COVER FRAME 
(LSC18-2S cover frame has cha/nne 

for only 1 glass cover) 

FLOW TUBE MANIF 

RUBBER PADS (6) 

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

(LSC18-2s has only 1 glass cover) 

OPPER FLOW TUBES 

ABSORBER PLATE MOUNTING BRACKETS (4) 

SOLAR COLLECTOR DIMENSIONS 
1 " 

MOUNTING BRACKET 
DETAIL 

BRACKETS (41 

'NOTE - MOUNTING HOLE DIMENSION TOLERANCES 
LSC 18- 1 SERIES 2 1 U" 16.4 mm) 

LSC18-ZS SERIES + 18" 13.2 mm) 

SIDE VlEW 
END VlEW 

i .  t t  - 3-1116" (78 mm) for LSC18-2s 
i 



FRAMING - FLASHING - COLLECTOR MOUNTING 

I - SHIPPING AND PACKING LIST 
Package 1 o f  1 Contains 
1 - Assembled solar collector 

tors, placement, mounting angle and plumbing sequence. ~e 'nera l ly  
the collectors should face South and be placed at an incline angle as 
follows: 

II - SHIPPING DAMAGE 
Space heating-angle equals latitude of installation minus 10" 

Check unit  for shipping damage. Contact the last carrier immediately Space cooling-angle equals latitude 15" 

if any damage is found. 
Water heating-angle equals latitude 

I I 
FIGURE 3 

III - GENERAL . Specifics of the structure and surrounding environment must be . 
These-instructions are intended as a general guide and do  not super- considered in the detailed design of the collector array. , 

sedelocal codes. Authorities having jurisdictionshould be consulted 
before installation. 

N - APPLICATION 
The consulting engineer, architect or Lennox dealer must determine 
the solar collector application including desired number of collec- 
r > 

. TYPICAL INSTALLATION 

FIGURE 1 

,- + 

Leave top 2 weep hole 
plugs installed to 
keep water but. 

Remove bottom 2 

0. 
LSC18-2s COLLECTOR SHOWN 

FIGURE 2 
........ 

/- 
TRIM FAUN(; (01 '  II(-jNALl 

TRIM COVEl l  - 
(OPTIONAL) 

. . .  
. . . . .  

... . . . . . . .  . . . . . .  .. . . . . . . . . . . . . .  

.-.. ................. 
................................. DRAIN HOLES ::... ?::-., . -TT .....-....... .... 

48" (1219 mm)---- 

...... SECTION A-A , 

TYPICAL MOUNTING DETAIL 



This instruction outlines one typical method of framing and instal- 
'Ing the solar collectors. Other designs may be substituted if the 
basic guidelines within the instruction are followed. Figure 1 illus- 
trates a typical residential application. . 

V - OPERATIONAL NOTES 
Performance and operating characteristics vary with most solar in- 
stallations. Design information regarding an installation will provide 
operating temperature ranges, fluid flow rates, capacities and other 
pertinent specifics. Several general performance characteristics 
should be noted as follows: 
1 -WEEP HOLES 

.Two weep holes with plugs installed are located on each end of 
the collector pan. Plugs should be removed fro& the bottom (2) 
weep holes to allow any moisture to drain from the collector. The 
top 2 plugs should remain installed. 

2 - CONDENSATION 
Specific climatic conditions may result in the formation of con- 
densation inside the collector, particularly when the glass cover is , 

cold. As the collector is exposed to the sun and the glass cover 
warms, the condensation will evaporate. 

3 - GLASS COVER PLATE 
Any accumulation of dirt, soot, or other debris must be cleaned 
from the collector panel for proper transmission of solar energy 
to the absorber plate. Refer to collector maintenance. 

V - SOLAR COLLECTOR 
The collectors must mount on a watertight roof. Roof construction 
must be adequate to support the collectors and mounting frame. 
Solar collectors must be installed with the flow tubes in the vertical 
position. Figure 3 illustrates details for .a typical mounting frame. 
Install the frame and solar collectors as follows: 
1 -Center sleepers over trusses and secure to roof. Figure4 shows 

the sleeper flashed into the roof. 
a - Length of sleepers required for a single row of collectors is 

86-112 inches. 

b -  Length of sleepers required for two rows of collectors is 
162-518 inches. . , 

2 - Figure 5 illustrates typical framing construction for one row of 
collectors. Figure 6 illustrates construction for two rows of collec- 
tors. 2" x 8" dimensional lumber is utilized. 

3 - Position first collector 4-718 inches from end of frame and then 
maintain 118 inch between remainder of collectors. Refer to Fi- 
gure 7.Securecollectors to frame with lag bolts (4percollector). If 
desired the inside spacing could enclose the supply and retum 
header runs where they penetrate through the roof. 

NOTE - Solar collectors can bepipedindividually as they are set or if 
working area permits, piped after all collectors are set. 

DOUBLE ROW LENGTH 

k 8 6 - 1 ~ "  (2197 hrn)-- 

I > > > 1 
SINGLE ROW LENGTH 

,-2" X 4" SLEEPER 

METAL FLASHING ASPHALT 

--- 

ASPHALT FELT 
ROOF SHEATHING 

RQOF TRUSS 

I SLEEPER FLASHING DETAIL I 
FIGURE 4 

inches 86-112 68-112 6-114 6-314 6-114 314 

"X" EQUALS NUMBER OF COLLECTORS 
MULTIPLIED BY 3 FEET 

PLUS 8 INCHES 

SECURE BASE FRAMING TO 
' SLEEPERS WITH LAG BOLTS 

' SLEEPER 

\ 

IN THE BOTOM OF 
MOUNTING FRAME 
(3:4" on 24" centers) 

MOUNTING FRAME FOR SINGLE ROW COLLECTORS 
1 - . - . . - - - 

i 



"X" EQUALS NUMBER OF COLLECTORS 
MULTIPLIED BY 3 FEET 

PLUS 8 INCHES , 

I 
FIGURE 6 
I 

., -.-. 
I 

- i 

. . 

SPACE COLLECTOR 4-718" (124 mm) 
FROM SIDE AND SECURE TO 
STRIPPING WITH LAG BOLTS 

INSTALLING COLLECTORS IN BASE FRAMING 
MOUNTING FRAME 

 FIGURE'^ 



TO HEADER SENSOR 
(Back side of manifold) 

I I 

'-- _.-.- 

INSTALLING TRIM FLASHING 
FIGURE 9 

Route wires to bottom of collector pan 

4 - The temperature control system (not provided with collectors) 
includes a temperature sensor which is to be installed in one 
collector. Install sensor in desired collector before hoisting collec- 
tor to mounting position. Remove collector cover framelglass 
assembly and install sensor on what will be the top (outlet) man: 
ifold of the absorber plate. Refer to Figure 8 and the sensor 
manufacturer's instructionsto properly secure the sensor. Secure 
sensor to manifold, route wires to the outside of collector pan and 
reinstall cover framelglass assembly. 

CAUTION!/ 
and through weep hole to controller. . 

When reinstalling glass cover and frame DO NOT overtighten 
(Do let wires 'Ontact absorber plate.) screws. If collector cabinet is twisted even a slight amount and the 

glass cover is secured too tightly the glass cover willbreak. 

5 - After the system has been leak tested and the insulation has been 
installed on outdoor piping, flash the frame and solar collectors 
as illustrated in Figure 9. This flashing prevents air flow around 
collectors minimizing convection losses. This trim can bolt 
directly to the collector frame. 

FIGURE 8 



V I  - PIPING FOR SOLAR COLLECTORS 
A - Basic Pip ing Fundamentals 
1 - Flared Connections 

a -Cu t  p ipe to size w i th  a roller type tubing cutter. See Figure 10. 
I 1 

I CUTTUBING WITH A ROLLER-TYPE TUBING CUlTER I 
RGI.IRF 10 

b -Remove any burrs with knife or reaming tool as shown i n  
F i a u r e l l .  

FIGURE 11 

c -Flare tub ing wi th  a flaring tool as illustrated in  Figure 12. 
1 

I AND TIGHTEN THE FLARING CONE I 
FIGURE 12 

d -  Al ign parts as shown i n  Figure 13 and tighten using two 
wrenches t o  prevent twising lines. Figure 14 shows cutaway of 
flared connections. 

I I 

I ALIGN PARTS AND THEN PUSH FLARE ONTO Fl lTlNG I 

1 TIGHTEN NUT USING TWO WRENCHES I 
FIGURE 14 

2 - Soldered Connections . 
a -Cut  the pipe to size. 
b - Remove burr. 
c - Fit tubing into coupling maintaing a tight and proper clear- 

ance. See Fiyirre 15. 
d - Use minimurn 95-5 rated solder. 
e - Make joint using proper amount of heattodraw solder i n  joint. 
f - Cool arid c l e a ~ ~  1l1e i u i ~ ~ t  will1 wet ~10th. 

...... 

SIDE VIEW 

LMAINTAIN A UNIFORM AND 
r1ti11 I C L ~ A H A N C E  

" ,- 4 

FIGURE 15 
B - General Guidelines 

1 - The solar collectors can be assembled ~II parallel, series or series- 
parallel combinations. Figure 16 illustrates various sequencing 
arrangements. I h e  supply header Is always posit io~iwd at 1Ire 
bo t tom side of collectors whi le the return header is o n  the top. 

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

TAR1.E 1 . . . - - - - r 
APPLICATION I SIZE 1 

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

1-118" (38 rnm) 
3" (76 m m )  

4" (102 m m )  



2 -Table 1 lists information for sizing headers. ing connects t o  different piping materials, dielectric insulating 
3 - Avoid direct connection of dissimilar metals. Whoro copper pip- couplers should be used to prevent corrosion. - 

TYPICAL PIPING ARRANGEMENTS 

I t PARALLEL '2" FLOW (2 ROW) / 

+ PARALLEL "C" FLOW (2 ROW) 

SERIES - PARALLEL '2" FLOW + 

* 
-- - ~- p~ -p-p  - - - -- - -p 

FIGURE 16 

C - Header and Collector Piping 1 - Install collector array per the system design specifications. 
- Once the collector array is in  place, the collectors are joined with a 2 - Lengthen header pipes if necessary by joining additional header 

header pipe and silicone connector hoses. The Lennox Manifold Kit sections with the provided couplings. All hoseconnector must be 
(ordered separately) contains pre-fabricated headers with hose aligned properly. 

connectors welded in  place. Also included are hose clamps, copper 3 - Shorten header by cuning with a tubing cutter. Cut at 
header couplings, header end caps and silicone hose. Figure 17 1 increments to allow proper spacing of collectors. 

I 
I 

shows the arrangement of seven collectors, .the header and the 4 - Weld end caps on one end of each supply and return header (the 
connecting silicone hoses. The collector array shown i n  Figure 17 end depends on the flow pattern of system design.) 
requires cutting the header pipe. 5 - Provide fittings at outlet end of the return header (top header) for 

The following steps provide a general assembly format. installation of an air vent valve. The air vent valve must be 

NOTE- LSC1&1 Series collectors have threaded inlet and outlet positioned vertically at the highest point in the system to function 

connections. Thqnecessary 90" elbow thread to hose adaptor (Len- properly. See Figure 19. 

nox pafl number 1588101) must be ordered separately. Fjgure 78 6 - Install heads at proper ends of collector array and clamp 12 in. (30 
details this thread to hose adaptor. mm) sections of silicone hose onto the header and collector 

fittings. See Figures 20 and 21. 



7 - Connect supply plumbing line to the bonom (supply) header and 
the return plumbing line to the top (return) header. 

8 - Leak test the installation thoroughly at a test pressure of at least 
50 psi (345 kPa) and make any needed repairs. Insulate all outdoor 
piping wi th 314 inch (19 mm) thick foamed plastic insulation. 
Waterproof outdoor pipe insulation with two coats of plastic 
finish reinforced with glass mesh. Install per manufacturer's 
recommendations. 

VIII - INSULATION 
Adequate insulation of all system piping is important fo i  maximum 
efficiency. 
A - Indoor Plumbing - 
All interior piping, including solar collection, solar heating, and 
domestic hot and cold piping, shall be insulated with 1" (25 mm) 
thick split, preformed glass fiber pipe insulation, 3-112 Ib. (1.56 kg.) 
minimum density, with pre-sized glass cloth secured with adhesive 
and staples. Fittings and valves shall be insulated with preformed 
glass fiber fittings or by wrapping with glass fiber blanket to meet 
thickness of adjacent insulation, coating with insulating cement and 
covering with pre-sized glass cloth secured with adhesive. Flanges . 
and unions shall not be insulated. 

Air Vent must be upright at highest point in system. 
Cap should.be loosened one ( 1 )  tirrn ' . 

AUTOMATIC AIR VENT 
VALVE (NOT FURNISHED) 

1,8" (3.2 mm I 
I'.P. Thread 

. 

VERTICAL 

Sweat to 
Flare fitting Water Shut-off Valve 

(Not furnished) 

HEADER 

'T" Fitting 

TYPICAL AIR VENT VALVE 

FIGURE 19 

B - Outdoor Plumbing - 
Insulate all outdoor piping with at .least 314 in. (19 mm) thick foam 
plastic insulation equal to "Armaflex". All piping must be protected 
from the environment to avoid diminished efficiencies. Waterproof 
outdoor pipe insulation with two coats of plastic finish reinforced 
with glass mesh. lnstall per manufacturer's recommendation. Insu- 
late valves, flexible pipe fittings, and unions. 

IMPORTANT 
Insulation of the system plumbing, headers and connecting hoses is 
essential to avoid heat losses. 



. , 

SILICONE HOSE INSTALLATION 

I 

FIGURE 20 

TOP COLLECTOR 

... 

24 in. (610 mm) 
SILICONE HOSE 

BOlTOM COLLECTOR 

SERIES COLLECTOR CONNECTION 

. FIGURE 21 



MAINTENANCE 

1 - I f  the glass cover becomes dirty, clean the glass using a soft clean 
cloth, mi ld soap or detergent and clean rinse water. Alkalies can 
stain the glass i f  allowed to remain in contact too long. Careful, 
thorough cleaning of collectors should be undertaken periodi- 
cally. A quick rinsing o f  the collector covers with a garden hose is 
recommended if  the glass covers collect dirt. Wash with the 
garden hose only in the morning or evening when the collectors 
are not exposed to direct sunlight. . 

2 - Use rubber gloves when handling solar collector to avoid finger 
prints on  glass. 

NOTE - The collector sudace temperature can burn, Handle solar 
collertor with caution. 
3 - To replace the glass. remove the collector as shown i n  Figure 22 

and dismantle according to Figure 23. To re-assemble frame, 
insert the glass sheets and new gaskets into side pieces making 
sure the glass is centered and the ends are even. Next insert the 
glass into the end pieces and secure with existing screws. Use 
sealer compound on corner joints. 

CAUTION!! 
When reinstalling glass cover and frame DO NOT overtighten 
screws. I f  collector cabinet i s  twisted even a slight amount and the 
glass cover is secured too tightly the glass cover w i l l  break. 

I DISASSEMBLING COVER FRAME 
(LSC18-1 SHOWN) 

FIGURE 23 

6 

REMOVE 18) SCREWS SECURING \ 
FRAME TO COLLECTOR 

--- 

LSC18-2s SERIES 

REMOVING COVER FRAME 
(hSC18-1 SHOWN) ' 

*- FIGURE 22 

INSTALL SEALER STRIP AROUND 
PERIMETER OF NEW GLASS 

INTO SIDE PIECES 1 channel only. 

SEAL COMPOUN r 

LSC18-2S Series has I . 

: Only glass sheet. NOTE - LSC18-IS SOLAR COLLECTORS 
REMOVE (4) SCREWS PER END HAVE ONLY THE OUTER GLASS SHEET 

TO DISASSEMBLE COVER FRAME 



(Re-install at 10 Ibs to  

. I 

SOLAR COLLECTOR 

NUT RETAINER 

AND GASKET 

REMOVING ABSORBER PLATE 
LSC18-1 SERIES SHOWN 

-.a. .-- a. 

4 - To replace an LSC18-1 Series absorber plate refer to.following 
sequence and Figure 24. 
a - Drain Collector. 
b - Remove collector frame. 
c - Remove plate seal and gasket on each end of collector. 
d - Disconnect flare fitting on each end of collector. 
e - Remove 6 screws securing absorber and left plate from 

cabinet. Avoid touching coating on plate. 
f - When re-essembling absorber plate, tighten sc~.ews betweell 

10 Ibs. end 15 Ibs. torque. 
5 -To  replace an LSC18-2 Series absorber plate, refer to the follow- 

ing sequence and Figure 24. 
a - Drain Collector. 
b - Remove collector frame. 
c - Remove grommet at each end of collector. 
d - Remove six screws securing absorber plate. 
e - Remove the metal insulation retaining angle from each 

end of the collector. 
f -Sl ide absorber plate first to one end to remove. Lift ab- 

sorber plate from cabinet being careful not to touch the 
black coating on absorber plate face. 

B-When re-assembling absorber plate, tighten screws with 
between 10 lbs. and 15 Ibs. torque. 

6 - The propylene glycolldistilled water fluid should be tested annu- 
ally by a Lennox serviceman for proper freeze protection and 
inhibitor level. Lennox recommends Dow Chemicals OOWFROST 
(Cataiooue no. 12~631 

t o  insure that the propylene glycol contains the proper 
inhibitors. The installer should premix and keep on harld a quan- 
tity of proper propylene glycol end distilled water Solar Transfer 
Fluid in a covered container. 





. . . . .  ,ESIGN DELIVERED CAPACITY, Btulh. 306,000' 

.... DESIGN DELIVERED CAPACITY, Tons I.M.E.. 25.5' 

ENERGY REQUIREMENTS 
. . . . . . . . . . . .  Design Hot Water Input. Btulh.. 447,000 

. . . . . . . .  Design Hot Water Inlet Temperature, OF. 195 
. . . . . .  Design Hot Water Outlet Temperature,OF 184.8 

. . . . . . . . .  . Permissible Range of Inlet Temp: 160 to 200 
. . . . . . . . . . . . . . . . . . .  Design Hot Water Flow, gpm. 90 

. . . . . . .  Pressure Drop, Feet of Water, at 90 gpm. 20.7 
. . . . . . . . . .  Permissible Range of Flow, gpm. 50 to 100 

. . . . . . .  - Pressure Drop. Feet of Water, at 100 gpm 25.6 
. . . . . . . . . . . . . . . .  Maximum Working Pressure, psig 100 
. . . . . . . . . . . . .  . .  Electrical Voltage, 60 Hz. 1 Phase. 1 152 

. . . . . . . . . . . . . . . . . . . . . .  Maximum Wattage Draw. 150 

CONDENSING WATER DATA 
. . . . . . . . . . . . .  Design Heat Rejection, Btulh. 753.000 

. . . . . . . . . . . . . . . . . . .  Design Inlet Temperature. OF. 85 
. . . . . . . . . . . . . . .  Design Outlet Te'mperature.OF. 101.7 

. . . . . . . . . . .  Permissible Range of Inlet Temp. 75 to 90 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Design Flow, gpm. 90 

Pressure Drop,' Feet of Water, at 90 gpm . . . . . . . .  22.9 
.... . . . . . .  Perniissible Range of Flow, gpm. 50 to 110 

Pressure Drop, Feet of Water, at 1 10 gpm . . . . . . . .  33.5 
. . . . . . . . . . . . .  Maximum Working Pressure, psig ..: 100 

Unit Water Volume, Gallons, Approx. . . . . . . . . . . . . .  20 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fouling Factor. .001 

FOR COOLING TOWER SELECTION 
. . . . . . . . . . .  Maximum Heat Rejection, Btulh. 853,000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RangeaOF. 16 to 17 
Minimum Permissible Sump Temperature, OF. . . . .  75= 

CHILLED WATER DATA 
. . . . . . . . . . . . . . . . . . .  Design Inlet Temperature,OF. 55 SERVICE CONNECTIONS 

. . . . . . . . . . . . . . . . .  Design Outlet Temperature."F. . . . . . . . . . . . . . . . . .  45 Hot Water Inlet and Outlet. 2" FPT 
. . . . . . . . . . . . . . .  Design Flow, gpm. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 Chilled Water Inlet and Outlet. 25'' FPT 

. . . . . . . . .  Pressure D r o ~ .  Feet of Water, at 60 gom . . . . . . . . .  9.8 Condensing Water Inlet and Outlet. 2%'' FPT -. 
permissible dange of Flow, gpm . . . . . . . . . . .  30 to 100 
Pressure Drop, Feet of Water, at 100 gpm . . . . . . .  26.9 PHYSICAL DATA, APPROXIMATES 

. . . . . . . . . . . . . . . . .  Maximum Working Pressure, psig . . . . . . . . . . . . . . .  100 Operating Weight, Pounds.. 3.4204 
Unit Water Volume, Gallons, Approx. . . . . . . . . . . . . .  12 Shipping Weight, Pounds. . . . . . . . . . . . . . . . . . . .  3.14!j5 

. . . . . . . . . . . .  Fouling Factor. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .0005 Crated Size, Inches. 1 14 W, 45D,69 H 

NOTES: 1. Capacity at design conditions. For capacities at other conditions, see.Page 4. 
2. Units equipped for operation on 230V-50Hz-1 Ph available on special order. 
3. Thermostatic switch to control tower fan MUST be used. Set to "cut out" at 75OF. 
4. Includes circulating water weights.' 
5. Units as shipped.contain Lithium Bromide charge. 

/ pzLw--] OVERALL 

COHOENSING 
INLET2'liFPT 

1 1 -  A L I T  0 s  ' 6,,,,* 1 ksw' 
(2 EACH: FRONT 6 REAR) 

LEFT VIEW FRONT VIEW RIGHT VlEW 



FOR 15 TON 0PEF;ATION 

195 183 1 312.700 45 222.000 18.5 534 70: 
UJ ---' - . -  * 200 187 1 334.300 45 234,000 190 568 33C 

\llnctc. Proqrt*~:. Is B ~ I I I  On O u t ~ l ~ t y  . . ...,- 
A ~ k l a  In,ltts~r~c.s Inc . . . ... : \<,. 

PRESSURE DROP lor P U I I I ~  SILIIIY 
I n  Feet of Watel at Flow Hate. Gallons per M ~ n u t e  

P O Brr,. 534 . ,  ; .  ... . . $  . ! +  !.:I 
Evi lnsv~lr ,~ IN ~ ~ 7 i ' O - I  

.. . .. l ' , t: . . \ : '*f . .  *: # t  , , .., * ':I,. ,!qh: 1.4 cl:.!.-$:* > f b  5 : , . , .  1 , .  .,' -.. dr!!: 1) % I : : <: .! ;: ..: ,', ; .; 2 1 :. :- .* 1 5  : ,, : ,r .L :., 1t7 ,,A. r,<,!,(c.  ,,.,(: ,.. .: ,.,..' , . I : . , r ,  .,.: g :, ~: :, ? , .  F OI;bA NO SP iil07-1 OCT 1976 . L L . . .  . . 
PRIIJTETJ I:. 0C.r 

62 l S \ ~ : ~ . , ,  : ! 1 *:27&+ 

- Flc~,,,s qpm 

Hot YJa1r.r C~rcc l~ i  

Ch~l le t l  Ll'alcr C ~ r c u ~ t  

Co~ic~c-nsng W3rr:r Ctrc~tlt 

30 

N A 

2 5 

NA 

4 0 

N k  

4 1 

P ~ J  A 

l,:‘ 

o C 

i. R 

, -i 

6 0  

9 4 

9 8 

10 5 

70 

l ?  7 

13 4 

14 1 

80 

16 7 

17 4 

18 3 

90 - 
20 i 

21 6 

22 9 

100 

25 6 

26 9 

27 8 

' 1 . ~  

bJ :, 

N A 

33 5 



Heat Exchangers HX1, HX2, HX3 



- -..-.--- .,.=*:-&'' 
m m U T  am w WLIII NATIOa 

. .- c 2 i ~ ) e i 1 - e e e o  
, . ... . . . ,. .. , .  I 

2bS2 Invlno brve.  ' 

September 23, 1977 o a w .  TW 7~207 

JOB : North Hampton Recreation Center 
Dal l a s  , Texas 

ENGINEER: Travis, Braun & Associates 
, Dal 1 as, Texas 

- 
CONTRACTOR: Na t k i  n & Company 

- Dal las,  Texas 

H V A C  

-- HEAT EXCHANGERS - 

1 . B e l l  & Gossett Model WU-148-24 w i t h  234 sq. ft. o f  heat ing 
. -. surface. To be marked HX-1. 

1 B e l l  & Gossett ~ 6 d e l  WU-65-23 w i t h  22.1 sg. ft. o f  heat ing 
surface. To, be marked HX-2 

1 
I 

B e l l  & Gossett Model NU-63-23 w i t h  12.7 sq. ft. o f  heat ing 
surface. To be marked HX-3 



I.. - 

*. TYPE "WU" HEAT EXCH 'GERS ("U" Tube Design) 

. ZE a y U W U "  type mu.e tube *+ 



jr! , TYPE "WU" HEAT EXCHAN. 7RS ("U" Tube Design) 
. . 

. - 
PASS )ctm 6 P U ~  ncm 

Cast iron or bolted steel leps un be 
supplied whm spmfied. 

Rwrn lor rm#vtl of tuba bundh. Wurl to or gruhf t h n  "A". 
rhould k provided. 

150 PSI WORKING PRESSURE CAST IRON HEADS AveilaMe only o n  ttm following units. 
i 

8 PASS rrU0 4 PASS WCAD 

n r n r  connections lor I~eld pipin drilld 

, __I 
rnd freed per  SO^ ANSI standlrrds. 

DIMENSIONS 4" THRU 20" DIAMETER 
. - 

! 
I '  

"WU" tape "U" tub8 
Shell lameter in  inches 

Tube bundle length ~n teat 
Number of tube 

Complete sales number consists of examplm: WU86.44 



TYPE "WU" HEAT EXCHANGERS ("Ua Tubs Deslgn) 

- . &  
. . : . . . .  . . 

DESIGN PRESSURES-A.S.M.E. CONSTRUCTION 
. . CAST IRON & BRASS UNITS ' -  

. . 
': . 

. . : a .  . . . 
. .  . . .  . . . .  

8' . '. CONSTRUCTION ' . '  
. . . .' 

, . I .  

Standard "WU" Heat Exchengirs ere construchd acdording This form Is eigned by a qualified inspector, holding 8 

to A.S.M.E. requlrementr tor pressuiea and temperature Natlonel Board Commbsion,' and is certified by the Mutual 
noted In table above. A Manufacturerr' Oats Report tor : Boiler and Machinery lnsunnce Company, Factory Mutual 
Udired Prossun Vesrelr, Form No. Ug rr .required by the Group of Insurance Companks, th.1 construction conforms 
provisions of tho A.S.M.E. Code Rukr .lr , . furnished ,wllh . to the latest A.S.M.E. Coda :for unfired pressum vasselr. 

. . . . .  . . .  . .chunk ' I " . . .  . . . The A.S.M.E;."UW . . . . . . .  symbol Is rtsmpad on each vessd. . . . . : .  . . :. . ( . ,  ' ... . . .  . . _: . . , .j. . . .  , . .:. . , . ' *  ... , ;.. f i  . . .  . . .  ;.. 
. : . . . . . . .  . . .  . .  : ; '  . . .  . . 

I .  . . . ' . . .  , ... . . .  
. ,  . .  - . . ', , . . .  . -  . . . . . .  . . . . . .  . . ' :.., . . .'. . . .  8 .  

I... , . . . .  MATERIALS. ... 
,. ,. 

' . ., , 
. . . . . . r .  ..,b ,, ': : - . . . . .  . . : --_\, . . .  . . . .  . . . . . . . . 

. . . .  .., -. . . . ..,. . . .  . .  . . . .  STmm '".. ..:.a . . 
. .PAW.  

,.A)(. TEHP. AV. OF 
. ' TUBE b SMELL SIDE 

..'m m o m  1 BRAS 

. . .  - . . . .  . . DfSiEN PUfSSURES 

SHELL . . - - .  ----- 
T U I l E S I M *  . . SMELL SIDE ' ' ' 

. I .  .' 

. OIAWETER 
. . I 

. . .  

. .  .rm 
4' 1% psi , 300 psi 150 psi 

110 pii 306 pi 150 psi ed 6' 

For h rk  r W  ppmrure h)glm tkmn @horn. r e d  kmdm mrr npuh.d. Conmutt E 4 6 Rw- f~ 
umltlcrtlonr and dlmonn40nn. . . .  . . . " . '  ' ' 

. , . . . . 

8' 
10'4&6Pass 
lO'2Pas 
12'6 P~SS 

. . 12'2 & 4  hs 
r p = m r 2 : 3  14' 

16' 
' ,  18'. 

. 20' 

. . - .. . . . . . . . .  '. . . .  
: . s ,  ......: . .  . . 

'. :.', ..., 

. ' Tubor W'0.D. ,' . . . . . . . .  

300 F 
300 f 
' 3 0 0 F .  

" ' 3 M . F  
3OOF - 
300'F 
300 F 

300 p i  
300 psi ' 

300pti. 
. 300psi'. 

3 O O p o i . .  
300 pb :' 

300 pd . 
300 psi . 

. . .  . . . . . .  - 
: . kt& ;' . . ' . 

. b s t  Iron 
. :"Copper 

. \ .  2.4.h.r : . . 

' 375 F ' 

' 375 F 
375F 

' . 3 M F  
315F , .  

' 375 F : " 

. 375 f ' 

375 F . 

1,Spsi 
,150pd' . '  
125psi 
150 psi ' 

125 pd 
125 goi , 

125 psl :r, 
'125 psi.'.: 
125pd':' 

' " 
' 2 i 4 h 6 h a  

300 pd . 

300 psi , 

300pJ 

375 F , 300 f 
. 375 F 

. .  .375.F 

300psi. 
300psi 
250pri 
306 psi ", 
250 psi 
250 psi 
250 psi 
250 psi 
2500s.. 

. . . . . .  
~ t a ) '  . ;:.. !. . . . . . . . . .  \ . . . ' .  

. ., ' .  \, ' c '  > .  

~ u b .  ~ h & t  . . :, . . .  stid:' . ........ 

150psi 
150psi 
ISOpsi 
150 psi 
150 psi 

, 150  psi 
:, 150 psi 

. 150 psi 
..150psi' 

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

. . 
.... . . 
, . '. 

. . 
, . ... 

BELL & GOSSETT :&ro; oao;a. ;ii: roes, 
n d  lb~lq wlior~ b c r d t -  n~ TJIVW . . . .  PR~NTCD IN U.CA 11.u. , 

. . .  - C . , .  ' ". 
. c7 

08tlkttlkt '. , , 

~ ~ t ( &  8o)to ' 
. . . :  

. . . . .  . $t& , : 

3(.* . , 

. . 





This  page has  been deleted because of copyright information. For  
information on Bel l  and ~ o s s e t t ,  s er i e s  60 in-line pumps, contact 
Bel l  and Gossett (ITT), B200N Austin Ave . ,  Morton Grove, Ill. 60053. 



I Series 60 Pumps can be furnished in 
- . bronze-fitted, all iron, or all bronze construction 

to suit your application ?>/ P4-, ,Pr 
- I DOTTED-IN CURVES REPRESENT STOCK PUMP SELECTIONS I 

Curves based upon shop test using clear cold water 
at a temperature of not over 85' F. 

Horsepower curves do not include motor service factor. 



FIG. 2 A SIZES 

STANDARD VOLTAGES SUCTION 

1/0 HP, 1 PH, 115 Volts. '13 to 1% HP, 1 PH, 1151230 Volts. (/d to l1'4 HP. 3 PH, 200-2301460 Volts. 1 to 2 HP, 208 or  2301460 Volts. 
All single phase motors have built-in overload protection. 

**Not available in single phase. Dimensions are approx imate  and  n o t  t o  b e  used f o r  c o n s t r u c t i o n  purposes. 

Construction Materials 
FOR PARTS IN CONTACT WITH FLUID PUMPED 
1 DESCRIPTION I BRONZE FIlTED PUMP I ALL IRON PUMP ALL BRONZE PUMP 1 

-- 

Volute 
Bearing Bracket 

Impeller 

Impeller Key 
Impeller Lock Washer 

Impeller Lock Nut 

Pump Shaft 
Shaft Sleeve 
Seal Assembly 

. Cast Iron 

Cast Iron 

Brass -. 

Steel 

Steel 
Brass (AA) Steel (A) 

Steel 
Copper 

carbon Seal Ring, Remite Seat, Synthetic Rubber Bellows 
and Stainless Steel Spring 

Cast Iron 

Cast Iron 
Steel (AA)/Cast Iron (A) 

Steel 

Steel 
Plated Steel 

Steel 
Stainless Steel 

Bronze 
Iron with Brass Face Plate 

Brass 
Steel 

Brass 
Brass 

Steel 
Copper 





A UNIT OF GENERAL SIGNAL 
4IRPORT ROAD .NORTH AURORA. ILLINOIS -60542 - 

I 

S,-a ES OFFICE: / u a o a a  e~ P 
- 

I AcTORY ORDER NUMBER: q 87' / Z q q  
JOB: 
"ERVICE: 

NGINEER: 
CONTRACTOR: -- 

OLD TO: r g w  S G. PO # 7449 - /m 7 
nEFERENCE: 1 H f i n ~ T l o d  SOLAR 
- 

PUMP 
JNE NUMBER OF UNITS - A SIZE 3g MODEL L p o w E R s E R l E s  PUMPONLYO 

/ 2 0  GPM 60 TDH /750 RPM ROTATION: . RH a LH 0 
BASE : -. 

3 STEEL 
DRIP RIM 

CONSTRUCTION: COUPLING: 

6a STANDARD 
FITTED 

STUFFING BOX: CONNECTIONS LUBRICATION 

IX) STANDARD @ ME.CHANICAL SEAL THREADED * GREASE 

SPACER STANDARD 0 FLANGE 0 OIL 

~ T E E L  Is GUARD 0 125# 

-7 FABRICATED 
STEEL 

PACKING 

0 LANTERN RING 

5 HP. 3 PHASE 60 HERTZ -VOLTS '75' RpM ~ ~ O ~ F R A M E  
.. .- 

BY: AURORA 

0 OTHERS 

ODP 

TEFC 

0 XPROOF 

C] VERTICAL NOTE: MOTOR NOT MOUNTED 
AT FACTORY ON B HORIZONTAL -[TORY CUO~CE 

PART WINDING MANUFACTURE! . 

UMP: 

"RIVE: 

ELECTRICAL: 

GERTIFIED SECTION:= PAGE: 2 5/ CURVE NUMBER: 3 PC - ' I 6  \ 
PRINT: SPECIAL: MAINTENANCE: A 

. BY: h. DATE: ? l a 9  1 7 1  OFFICE: URA 
THIS ORDER WILL NOT BE PROCESSED FOR MANUFACTURING UNTIL APPROVAL IS RECEIVED. 
PRINTS ARE NOT TO SCALE AND ARE CERTIFIED CORRECT ONLY FOR THlS ORDER. ALL 
ORDERS SUBJECT TO ACCEPTANCE AT AURORA PUMP. NORTH AURORA, ILLINOIS. 

THIS ORDER CAN BE RELEASED FOR MANUFACTURING AS SHOWN: AUTHORITY: 

:ELEASE FOR MANUFACTURING PER ATTACHED CHANGE ORDER: OFFICE: 
-- 

73 DATE : 
An1 7n IR-76 \  



-. - *** 

ON STEEL BASES 
, . _ . - - . . . 

1 .  

DATED MARCH 1Y75. 

1. ALL DIMENSIONS IN INCHES. 
2. DIMENSIONS MAY VARY 1/4. 
3. N O T  FOR CONSTRUCTION PURPOSES UNLESS 

4. NA = NOT APPLICABLE. 
5. CHECK DISCHARGE POSITION, CASING DIMENSIONS 

WHICH EXCEED DIMENSION "D" MAY REQUIKE PADS FOR 
THE PUMP AND/OR MOTOR. 

6. CONDUIT BOX IS SHOWN IN APPROXIMATE LOCATION. 
DIMENSIONS ARE NOT SPECIFIED AS THEY VARY WlTH 
EACH MOTOR MANUFACTURER. 
D IM "HT" MAY VARY 1/8" to 1 ". 

t D DIMENSIONS OF 6 x 6 x 12 PUMP WlTH 254T THRU 
326T MOTOR I S  8". 



~ E C T I D N  340 PAGE 404 - 1.: : x 2 x 98 SERIES 340 OR 3. J 
'   TED FEBRUARY 1969 ENCLOSED IMPELLER 

C A P A C I T Y  - G. P.M. SK-114331 

- 
AURORA P,UMP 
A UNIT OF OENERAL SIONAL CORPORATION 

AURORA . ILLINOIS 



. : 

800 AIRPORT ROAD.NORTH AURORA. ILLINOIS -60542  

NO. OF BFINTS : 3 

FINAL 

IRVICE: 
I ~ G I N E E . ~ ~ :  

PUMP 
I D&E NllhlBER OF UNITS 2 8  2 ?Z 8 GSIZE = MODEL POWER SERIES PUMP ONLY 

i 180 GPM /S TDH /750 RpM ROTATION: RHH LH o 

I 
'J STEEL 

DRIP RIM 
r- 

CONSTRUCTION:' COUPLING: STUFFING BOX: CONNECTIONS LUBRlCATlON 

181 STANDARD 
FITTED 

BSTANDARD ~HMECHANICAL SEAL 63 THREADED da GREASE 

0 SPACER (B STANDARD 0 FLANGE 0 OIL 

'id STEEL- 0 WGUARD O r2s# 

I 1 FAERICATED 
STEEL 

0 PACKING 

LANTERN RING 

1 
-. HP. PHASE 6 0 HERTZ 20 9 VOLTS / 7 9  RPM ~~-TFRAME 

Y: AURORA 

0 OTHERS - 

ODP 

TEFC 

0 XPROOF 

0 VERTICAL NOTE: MOTOR NOT MOUNTED 
AT FACTORY ON a HORIZONTAL ALTOR Y C~O~CE 

UNIT+ 0 PART WINDING MANUFACTURER . 

SPECIAL REQUIREMENTS 
I 

I IMP: 

ELECTRICAL: 

CERTIFIED SECTION: 3 2 0 PAGE: zs/ CURVE NUMBER: 3 / PC B Z  6 
"R!!i!E SPECIAL. MAINTENANCE: A 

. BY: =a DATE: et 2 9 - 1 / 1 7  OFFICE: 7 5 / L / ~ b R h  
- .  THIS ORDER WILL NOT BE PROCESSED FOR MANUFACTURING UNTIL APPROVAL IS RECEIVED. 

PRINTS ARE NOT TO SCALE AND ARE CERTIFIED CORRECT ONLY FOR THIS ORDER. ALL 
ORDERS SUBJECT TO ACCEPTANCE AT AURORA PUMP, NORTH AURORA, ILLINOIS. 

-46 ORDER CAN BE RELEASED FOR MANUFACTURING AS SHOWN: AUTHORITY: 

nELEASE FOR MANUFACTURING PER ATTACHED CHANGE ORDER: 0 OFFICE: 

76 DATE : 



.. . ... . . 4 . ,*- AURORA FZODEL 324A FUI. S - SECTION 320 P & ~ E  .251 - 
ON STEEL BASES DATED OcTOBkR lj74 . ' 

SUPERSEDES PAGE 251 
DATED APRIL 1973 - ROTATI O N  CCW 

APPROX. 

- --1/2 

- . . I l l  1 .  
i 

2 - H FOUJDATI - O N  --- JOLTS 

HG 
1 

H L 
I STANDARD POSITION (1) I 

1 NPT DISCHARGE 

N PT POSIT~ON (2) 

DISCHARGE I 

FRAME 

N O T E S  

I. A L L  O I M C N S I O N S  I N  I N C H E S .  
2 .  D I M E N S I O N S  M A Y  V A R Y  f 3;M. 

3 .  N O T  F O R  C O N S T R U C T I O N  
P U R P O S E S  U N L E S S  C E R T I C I E O .  

4. C O N O U l T  BOX S H O W N  I N  
A P P R O X I M A T E  L O C A T I O N .  

! 
C A P A C I T O R .  W H E N  F U R N I S H E D .  
N O R M A L L Y  A P P E A R S  O N  T O P ,  
O F  M O T O R .  O I M + N S I O N S  A R E  
N O T  S P E C I F I E D  A S  T H E Y  VARY 
W I T H  E A C H  M O T O R  M A N U F A C -  
T U 4 E R .  

C 

APPROX. 

H A  

--- 7 

AURORA PUMP1 
A UNIT OF GENERAL SIGNAL 1 ' 

I. ROAD-NORTH AURORA ILLINOIS. 60542 

H H B  HD HE HC HP 



ENCLOSED IMPELLm 



AU'RQRA PU9PAP 
A UNIT OF GENERAL SIGNAL 
800 AIRPORT ROAD.NORTH AURORA. ILLINOIS -60542  

i - 
$MLES O F F I C E : ~ E O R A  7~ *.r P - ~ A L  LA 5, I 8 4 a - q 3 - 7 - / ~  
i PICTORY ORDER NUMBER: qH 7 -  12 9s 5 
JOB: 
7 / ERVICE: 
'LMGINEER: 

rnMTRACTOR: 
j OLD TO: A T K I N  f: CO. PO# 7 V q 9 -  /007 
8 .  - 
REFERENCE: P HAM PTOAJ 5 0 L A R 

SIZE POWER SERIES PUMP ONLY 0 - 
9 0  GPM TDH ROTATION: RHM LH o 

?AS€ : CONSTRUCTION: COUPLING: STUFFING BOX: CONNECTIONS LUBRICATION 

J STEEL STANDARD STANDARD MECHANICAL SEAL 'Fa THREADED -[E GREASE 

- DRIP RIM FITTED 
0 SPACER STANDARD FLANGE. Q ort 

d STEEL 0 GUARD 0 0 125# 
7- 

I 3 FABRICATED PACKING 250# 
STEEL 

0 LANTERN RING 

PLdlOTOW 
'19 HP. PHASE G O  HERTZ VOLTS 758 R PM FRAME 

lk 66 AURORA ODP 0 VERTICAL NOTE: MOTOR NOT MOUNTED 

. - 
0 OTHERS 0 TEFC 

a XPROOF 

AT FACTORY ON M HORIZONTAL K+CTOR Y C C I O / C E ~ ~ ~ ~ ~ ~ ~ ~  
PART WINDING MANUFACTURER. , 

. - SPECIAL REQUlREMEEYTS 
UMP: 

ELECTRICAL: 

CERTIFIED SECTION:.~~D. PAGE: 3 CURVE NUMBER: 31 PC- l O q Z  6 
DRINT: MA1 NTENANCE : A - DATE : 9 1 ~ ~ 1  77  OFFICE: - 4 f l ~ ~ R f f  

- .  THIS ORDER WILL NOT BE PROCESSED FOR MANUFACTURING UNTIL APPROVAL IS RECEIVED. 
PRINTS ARE NOT TO SCALE AND ARE CERTIFIED CORRECT ONLY FOR THIS ORDER. ALL 
ORDERS SUBJECT TO ACCEPTANCE AT AURORA PUMP, NORTH AURORA, ILLINOIS. 

' 

\ 

?HIS ORDER CAN BE RELEASED FOR MANUFACTURING AS SHOWN: 0 AUTHOR ITY: 

' AELEASE FOR MANUFACTURING PER ATTACHED CHANGE ORDER: a OFFICE: 
m l tC. 



- AUZBRA C:rO DEL 324A PU:. 'S ' SECTION 320 P(.*.E. 251 
ON STEEL BASES DATED OCTOBER 1!74 

SUPERSEDES PAGE 251 
DATED APRIL 1973 

c-- ROTATION CCW 

. . - - .  
.r .rr-% 

2 - H _ FOUJDATIOI\IJOLTS --- 

I  STANDARD POSITION (1) I 

FRAME C 
APPROX. 

N T  - r o s l ~ i o ~  (2) 

DISCHARGE I 

I. A L L  D I M C N S I O N S  I N  INCHES.  

1. D I W E N S I O N S  M A Y  VARY f l/O. 
1. NOT FOR CONSTRUCTION 

CURCOSCS U N L E S S  CCRTIC ISD .  
4. CONDUIT  .OX SHOWN I N  

ACCROXIMATC LOCATION.  

CAPACITOR.  WHCN FURNISHLO. 
N O R M A L L Y  ACCEARS ON TOP 

OC MOTOR.  O l M E N S l O N S  ARC 

NOT S C C C l r l C O  A S  THEY VARY 

W I T H  EACH MOTOR MANUFAC- 

TURCR.  

U R O R A  PUMP\ 
A UNIT O F  GENERAL SIGNAL 



. x & l / z  x 0 bk(ilkb U u ,  SECTION 320 PAGE 415 
ENCLOSED IMPELLER DATED MARCH 1966 

- - -  - -  - -. 
A U R O R A  P U ~ ~ I  '.'". . 



I 

LES OFFICE: - A ~ L ~ s ; / .  p g #  PSQ-93': 9 

,CTORY ORDER NUMBER: 
JOB: - 

WNTRACTOR: 
! ,LD TO: . nY/d 4 pa. PO# 7449- 1687 

PUMP 

3 a M O D E  L POWER SERIES PUMP ONLY 

, GPM 35 TDH 1758 RPM ROTATION: RH [El LH 0 
"SE : CONSTRUCT ION: COUPLING: STUFFING BOX: CONNECTIONS LUBRICATION 

J STEEL 
DRIP RIM 

a STANDARD 
FlTT ED 

IZ STANDARD E3 MECHANICAL SEAL El THREADED @ GREASE 

SPACER WSTANDARD 0 FLANGE OIL 

@l STEEL GUARD 0 0 125# 

1 FABRICATED 
STEEL 

0 PACKING 

LANTERN RING 

PHASE HERTZ &.v a VOI TS -/750 RPM 

Y: $1 AURORA @ ODP 0 VERTICAL NOTE: MOTOR NOT MOUNTED 

0 OTHERS 0 TEFC AT FACTORY ON W HORIZONTAL F A C ~ R  )/ CWCE 
0 XPROOF 0 PART WINDING MANUFACTURER, 

SPECIAL REQUIREMENTS 

RIVE: --. ..-- 

ELECTRICAL: 

CERTIFIED SECTION: PAGE: CURVE NUMBER: 31 PC - I 0 9 3 3  
"RINT: SPECIAL: MAINTENANCE: 

.BY: DATE:' I ?  7 OFFICE: / d ? k d ! ? &  
THIS ORDER WILL NOT BE PROCESSED FOR MANUFACTURING UNTIL APPROVAL IS RECEIVED. 

! PRINTS ARE NOT TO SCALE AND ARE CERTIFIED CORRECT ONLY FOR THIS ORDER. ALL 
ORDERS SUBJECT.TO ACCEPTANCE AT AURORA PUMP, NORTH U R O R A ,  ILLINOIS. 

F HIS ORDER CAN BE RELEASED FOR MANUFACT,~RING AS SHOWN: 
AUTHORITY: 

'"ELEASE FOR MANUFACTURING PER ATTACHED CHANGE ORDER: 0 OFFICE: 
r r l l P .  



" - " 7 -  AURORA MUDEL 324A-PUT S - S E C T m  320 PFGE 251 
' 

ON STEEL BASES DATED OCTOBER 1974 
SUPERSEDES PAGE 251 
DATED APRIL 1973 

ic- ROTATION CCW 

2 - H FOUJDATIOFJJOLTS _ -.  --- 

I 
STANDARD ?OSlTlON (1) I 

FRAME C H HA HB HD 
APPROX. 

P u m r  l 
A UNIT OF GENERAL SIGNAL 

0.NORTH AURORA. ILLINOIS. 6 0 1 4 2  
.. - 

N?T POSIT~ON (2) 

DISCHARGE I 

1. ALL' O IMCNSIONS I N  INCHCS. 
2 .  D IMENSIONS M A Y  VARY f J/?. 
a. NOT 101 CONSTRUCTION 

CURCOSCS UNLESS C L ~ T I C I C D .  
1. CONDUIT BOX SHOWN I N  

ACCROXIMATC LOCATION. 
C A ~ A C I T O R .  WWLN CURNISWCO. 
NORMALLY A r r c A n s  ON T o r  

oc YQTOR. n I u a a C # o u s  ARC 
NOT SCCCICICO A S  THEY VARY 
W I T H  EACH MOTOR MANUCAC- 
TURCR. 
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A UNIT OF GENER 

( 4CTORY ORDER N 
JOB: 
iFRVICE:  
i 'JGINEER: 

CONTRACTOR: 
-! I L D  TO: dth) $ C O  p o  # 7 449 - 7 

H A M ~ ~ O ~ )  S O L A R  hEFERENCE: 

PUMP - 
POWERSERIES PUMPONLYO 

GPM x7 TDH / 75/7 RPM ROTATION: RH LH 0 
BASE : CONSTRUCTION: COUPLING: STUFFING BOX: CONNECTIONS LUBRICATION 

i 1 STEEL [B STANDARD a STANDARD 61) MECHANICAL SEAL THREADED [6T GREASE 
. DRIP RIM FITTED 

0 SPACER STANDARD FLANGE 0 OIL 

STEEL GUARD 0 0 125# 

n FABRICATED 
STE E L 

PACKING 250# 

LANTERN RING 

MOTOR 
I 5 HP.. 3 PHASE do I iERTz zm VOLTS /7Sfl RPM //5-- rFRAME 
! ' 

I r: ~ S Q  AURORA @ oDP VERTICAL NOTE: MOTOR NOT MOUNTED 

0 OTHERS TEFC 

0 XPROOF 

El HORIZONTAL FACTOR Y CNOI- ~ : ~ ~ ~ ~ P , " , P , " ,  
0 PART WINDING MANUFACTURER.. 

SPECIAL REQUIREMENTS 

i ELECTRICAL: I 
tciRTIFIED SECTION: 32 0 PAGE: z~-/ CURVE NUMBER: 31 PC ' 12 z 4/q& 
PRINT: SPECIAL: MAINTENANCE: 

BY: DATE: 4 / ~9 I 77 OFFICE: HORORA 
THlS ORDER WILL NOT BE PROCESSED FOR MANUFACTURING UNTIL APPROVAL IS RECEIVED. 
PRINTS ARE NOT TO SCALE AND ARE CERTIFIED CORRECT ONLY FOR THIS ORDER. ALL 

- ORDERS SUBJECT TO ACCEPTANCE AT AURORA PUhlP, NORTH AURORA, ILLINOIS. 

T"IS ORDER CAN BE RELEASED FOR MANUFACTURING AS SHOWN: 
AUTHORITY: 

- 
F LEASE FOR MANUFACTURING PER ATTACHED CHANGE ORDER: 

OFFICE: 

85 DATE : 
~ n i - n  1&7C\ 



,AUgORA RODEL 324A PUI. S - SECTION 320 P ~ G E  251, 
ON STEEL B A S E S  DATED OCTOBER 19.74 

SUPERSEDES PAGE 251 
DATED APRIL 1973 - ROTATION CCW 

2 - H - -  FOU$DATIOIJJOLTS --- 
---.a- 

. - -.. . - . - - . HE .---- 

STANDARD POSITION (1) . 

' I 
N PT POSITION (2) 

NOTES 

I.  A L L  D I M E N S I O N S  I N  IciCHES. 
2 .   DIMENSION^ M A V  VARY f >/a .  
3 .  NOT FOF) C n N S T R I I C T l O N  

PURPOSES U N L E S 5  C E R T I F I E D .  

1. CONDUIT BOX SHOWN I N  

A P P R O X I M A T E  LOCATION.  

CAPACITOR.  WHEN FURNISHED.  

N O R M A L L Y  APPEARS ON TOP 

O F  MOTOR.  D l M E N S l O h S  ARE 

NOT S P E C I F I E D  A S  T H E V  VARY 

W I T H  EACH MOTOR MANUFAC- 

TURLR.  

7 
AU'RORA PUMP ! 

I 
A UNIT  OF GENERAL SIGNAL j 
800AIRPORT ROAD - NORTH AURORA. ILLINOIS. 6 0 5 4 2  --- 



3 x 3 x 6 SERIES 320 SECTION 320 PAGE 417 
E N C L O S E D  I M P E L L E R  DATED OCTOBER 1974 

105 
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60 

45 

30 

15 

0 50 100 150 200 250 303 350 400 450 500 
CAPACITY-G. P .M.  3 I PC- 122447~ 

. . .  ' 
: : I i ' I i MAX. SPHERES - 15132" DIA.  

I . I : .  ( ; I 1  , , ; , ! , ! I ! IMP. PATT. NO. - 31-7-95 
; 1- CASE PATT. NO. - 31-2-176 

30 M I N .  IMP. DIA.  - 4-114" 

25 

20 

15 
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0 SO 100 150 203 250 300 350 
CAPACITY-G. P. M. 

A UNIT OF GENERAL SIGNAL 1 





p m J E ~ ~ '  Hampton Park Recreation Center D n l l a s .  TX 

cusr()?zR Natkin 6  alias, TX P.O. 7449-1007 . I .  

77-5260P E.A.C. SERUL ~=SER EliGIKEER Travis Braun Assoc. Dallas,'TX 

L?;IT TYPE A l l ' h o t - d i p  ga lvan ized  s t e e l ,  f a c t o r y - a s s e i b l e d ,  c o c n t c r f l o u  b l o v  through.  

PAN-FAN SECTIOX Hot-dip galvanized s t e e l  s e l f - c l e a n i n g  V-shaped pan and centrifugal f a n s  

COSST2CCTIOS mounted beneath tlle s l o p i n g  u-L'ersides o f  t h e   an. Heavy gauge h o t - d i p  
ga lvan ized  s t e e l  channel  and a n g l e  franework.  

x ! ~ - ~ 3  F L ~ \ T  B r a s s  f l o a t  v a l v e  w i t h  a d j u s t a b l e  p l a s t i c  f l o z t  b z l l  (excep t  u n i t s  f o r  remote 
E. SS E S i Y  sump opera t ion)  . 
STMlhZR A l l  ho t -d ip  ga lvan ized  s t e e l  w i t h  l a r g e - a r e a  recovable  p e r f o r a t e d  s c r e e n s ;  

a n t i v o r t c x i n g  b a f f l c  a s s e n b l y  t o  pre\.ent a i r  e n t r a i n c e n t  i n  l e a v i n g  w a t e r  
(except  u n i t s  f o r  remote sunp  02era t ion) .  

PAN DISCHARGE Hot-dip ga lvan ized  s t e e l  cowls provided on e a c h  f s n  d i s c h a r g e  e x t e n d i n g  w f t h i n  
Co'nZS t h e  pan t o  i n c r e a s e  f a n  e f f i c i e n c y  and p r e v e n t  c a t e r  f r o 3  e n t e r i n g  f a n s .  

. . 
/ 

ACCESS Hot-dip ga lvan ized  s t e e l  c i r c u l a r  a c c e s s  d o o r s  a t  ends o f  tower,  h e l d  i n  . 
p l a c e  by wingnuts. 

I 

BLEBD-OFP Waste wate r  b l e e d - l f n e  w i t h  a d j c s t a b l c  v a l v e  provided (exccp t  u n i t e  f o r  re- 
mote sunp opera t i o n ) .  I 

I 
\ I 

FAY );HEELS Forwardly curved c e n t r i f u g a l  s q u i r r e l  c a z e  t y p e  of  h o t - d i p  g ~ l v a n i z e d  s t e e l .  
s t a t i c a l l y  and dynamical ly balanced. Fan  hous ings  have cospound ,curve i n l e t  
r i n g s  f o r  e f f i c i e n t  a i r  e n t r y .  

Fa' SILW S o l i d  s h a f t  o f  ground and p o l i s h e d  s t e e l .  Exposed s c r f a c e  c o a t e d  w i t h  r u s t  
p reventa t ive .  . ' 
Ilollow s t e e l  s h a f t  w i t h  s o l i d  b e a r i n g  j o u r n a l s  a t  ends.  Esposed s u r f a c e  0 coa tcd  wi th  r u s t  preventative. 

BEARIl<GS S e l f - a l i g n i n g ,  heavy d u t y ,  g r e a s e - l u b r i c a t e d ,  b a l l  b e a r i n g s  w i t h  e c c e n t r i c  

0 . lockfng  c o l l a r  on  d r i v e  e r d  o f  each f a n  s h a f t .  R e ~ a i n i n g  b e a r i n g s  a r e  b c l f -  . 

a l i g n i n a ,  heavy d u t y  s l e e v e  b e a r i n z s  w i t h  t v o  p iece  c a s t  i r o n  b o d i e s ,  d e e p  
w e l l  r e s e r v o i r s  and o i l  cups .  

, S e l f - a l i g n i n g .  heavy duty. g r e a s e - l u b r i c a t e d ,  b a l l  b e a r i n g s  wf t h  e c c e n t r l c  . l o c k i n g  ' c o l l a r s .  ? 
D R l n  

8 

V-bel t  type v i t h  t a p e r  l o c k  sheaves.  S e l c c t e d  f o r  1507. motor nan 'eplate  h o r s e -  
yuwcr. I.:uui~tcd aijd a l i g n e d  a t  the  r . ~ i t u r y .  I 

I 

Drip-proof b a l l  b e s r i n g  type  v i t h  1 .15  s e r v i c e  f a c t o r ,  . s u i t a b l e  f o r  o u t d o o r  
s e r v i c e .  A d j u s t a b l e  motor b a s e ,  l o c a t e d  i n  p r o t e c t e d  p o s i t i o n  under  pan . 
s i d e .  

n o t - d i p  ga lvan ized  s t e e l  s c r c e n s .  

W T  iRh!'SFER Mot-dip ga lvan ized  s t e e l  c h ~ z c e l - f o r c e d  c o n s t r u c t i o n  separable from pan 
SEC?IO:4 COXST, s e c t i o n .  

WET DECK Vnve-formed, E:elomine jnpregna t e d ,  h'coprene-Asbestos C3R) 1 9  a i i a  ' t h i c k .  
w i t h  a 1 1 : l c a d i n g  and trail in^ edges  r o l l e d  t o  double t h l c k n e s s .  

~ I b U X A T O Z S  E l i m i n a t o r s  s h a l l  be c o n s t r u c t e d  of h o t - d i p  ga lvanfzed  s l e e l  arid be  r e r c w a b l e  
i n  e a s i l y  handled s e c t i o n s .  They s h a l l  I n p a r t  t h r e e  d i s t i n c t  changes  i n  a i r  
d i r e c t i o n  t o  c f f c c t i v e l y  s t r i p  e n t r a i n e d  c o i s t u r e  f r o o  t h e  l e a v i n g  a i r  s t r e a m  
v i t h  mininu? a i r  rc : is tance,  and stla11 d i r e c t  d i scharged  a i r  avay from t h e  fzns .  

K A E R  DISTR~BU- Rot-dip p l v ~ n i z e d  s t e e l  s p r q  headcr  and b r a n c l ~ c s .  P,emo\*able b r a n c h e s  and 
TXQi SYSTEM p l a s t i c  spray nozz lcc  he ld  i n  p lace  w i t h  snap- in  rubber  p r o m e t s .  

U n i t  g iven  double c o r r o s i o n  protection w f t h  s p e c i a l  B.A.C. z inc-chromat i red  
a l u n l n u n  p a i n t  a f t e r  acscobly .  

, 

Lcvised A p r i l  1977 
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-- - 

REV 7-77 J 

8 
I I - . -  . . . 





Draw-Thru Central 8 StationWeathermal<er~ 
AC-1 UNIT NO. 

. .  DESCRIPTION 
39E. Sindc-Zone \l'cathcrmakers@ for cool in^ or - - 

heating using remoie sources of refrigeration and heat 
'offer a wide freedom of dcsign. Unit flexibility permits 
precise matching.of the units to the individual system 
requirements. Thesc "Weathermakcrs" provide cooling, 

.. . culation o f  air for comfort and industrial applications. 

.or suspended wit11 horizontal or vertical discharge. 
Choicc of coils for directoxpansion or chillcd water 

. cooling. md stcdm, hot water or electric heating. ' 

FEATURES 
. . 

,  ill' galvanized steel cabinet k i th  external hat channel 
. frame;l inch thick . . . .  Ib. density neoprene coated . .' 

. glass'fiber NFPA-9OA insulat'ion, doublc wall insulated ' . 
. . 

. .  . . . drain.pan a"d removable panel; for access. . . 
,.. - . . .  . . , double.inlet. statically and dynarn- 

, . CAPACITY , , 
. . .  

ically balanced fan with .solid sh~ft. self-aligning pillow . . .  
. block ball.bcarings wi.th.extcndcd grease fittings.. Motor 

6, 000  " ' . . Total CFM . .,: 
. - - - - - -  Outsidd Air CFM 

.. and- drive to be factory mounted. . .  - - - - - -  Total S.P.. - 
E.S.P. . 

, . cartridge typc soils with ripplc coriugatkd fins hcchanicalfy .: 
. . . . 

bonded to staggered tubes and removable from-either B.H.P. : . . 
. . . .  . . Motor H;P. 

side. of casing. Volts . ' .Phase . . . . Hertz 
BTUH Total c o ~ l i n ~  .I . . . . . . BTUH Scnsiblc Cooling . ACCESSORIES . . 

. . . . . .  OF..E.D.B. : . . 
, Volocity Filter Section ' . . ^F.'E.W.B. .' . . a .  . . . .  

. . .  . . .',filter,s : . . . . . . .  
. . . . .  . - .  , . .' Is.olators . . . .  . . . . . . . . .  

. . .  .. , Cooling Coil ... 
. ~ x r r r m ~ o i c  CFM : :I' . . 

.Ve ' l : . ' . . .  . . .  - .' . . 
Heatirig'coil : . ' . . . .  

. . . . .  
Motor. . .Ft. P;D. . . .  . : . . . . . . . . Refrigerant , . 

4 S J i 8  
. . . . . . . . . . 0. Mixing box ' OF. Suction 

. . . .  0 Acces5 !cction with hingcd doors 
. . . . 

Row '1 4 (XR) (Eu d  in, Cooling Coil 
- 0 ~ l c n u m  section . . - - - - --'. BTUtl Hcatina . ~ ' 

Zoni'ng dampci scction . . -1. : . . 
Steam grid h u m i d i f i e r  P.S:I.- lb. per hour . 
0utdoo; or tool-top option 

, , . 
Roof mounting curb 

OF. E.A.T,.. 
OF. L.A.T. 
OF. E.W.T. 
"F; L;W.T. 
G..P.M. : 

U 1 I.. 1 .u. 

D - - - . - - - - -  , . . . Ib. Steam ,..P.S.I. 
i-1 - . ROW Fin, Heating Coil 
U - - - - - - - -  . . 

KW He.ating 
0 : - - - - . - - - -  - Iicatcr Control Steps . . . .  See attached drawing No.ts) - - - - - - - - -  Hcatcr Volt? - P h a s e  Hcrtz 
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ION 0 EXTENSION PRE HEAT, REHEAT COIL SECTION 
CONDENSER COlL SECTION 

I 1  I I l I m m  IM U C  
m e a t  n u s  KIP. 

. . . . 
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COMPONENT SEQUENCE 
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-- BASE UNIT a ACCESSORIES 
ACCI)~ r a w  r..oroa star dnr  
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FAh OVL- 

LEGEND 



C H I L L E D  WATER COOLING COILS 

- .  

j 
Two C a r r i e r  28SW c h i l l e d  w a t e r  c o o l i n g  c o i l s  w i t h  s p i r a l  

-. 

aluminum f i n s ,  5/8" O . D .  c o p p e r  t u b e s ,  s t e e l  h e a d e r s ,  
I -  

,--- heavy  gauge  g a l v a n i z e d  s t e e l  c a s i n g , .  a n d  s t a n d a r d  

r e t u r n  b e n d s .  Maximum o p e r a t i n g  l i m i t s  a r e  300 PSIG 

-. 
I .. a n d  200 d e g r e e s  F. 

' I . . I  

-. D e s i g  CFM - FA - FV - T o t a l  S e n s i b l e  EAT - GPM - PD - 
Zone-2  3700 :8 ;53  434 142 ,000  J 1 0 2 , 2 1 3  82/68 J 22.2  4 3 . 5 '  

I 
... 

Z o n e - 3  1574 3 . 8 3  4 1 1  15?',100 J 4 1 , 1 2 3  82/68 8 . 0 4  . 9 1  



ROTE:  AIR V A L M  
FURNISHED ON EACH 
HEADER CONNECTION 
FOR MNTINC COIL.' 

' CODE Ug L OC, CATALOG NO. 982- 826 I 

FOR BEST PERFORMANCE, cons 
SHOULD BE PIPED FOR COUNTERFLOW 
OF AIR AND WATER. 

A 

3 
X) 

' f i  
,:s: 

. 
' 8 ; ;  
; - P o i  
2'E 
5 i 5 .  
: : n z . 0  
:K3 ' S ' 

- 

K)B LOCATION 

BUYER 

3UYElt NO. CARRIER NO. 

blMENSlONS CERnRED BY-DATF 
SUPCRSCDCS 

iesu u EEND HEATING COILS ( I 8 2 ROW) 28s-20-2 IT] 



N O T E :  AIR V A L E  
WRNISHEO ON EACH 
HEADER COI(NECTI0W 
FOR VENTING COIL. 

I 

CODE 2 0 1  C11 m. 382-801  
8 3 

FOR BEST PERFORMANCE 
COILS SHOULO BE PIPE0 
FOR COUNTERFLOW OF 
AIR AND WATER. 

JOB LOCATION, 

BUYER NO.-.- 

- .--- 
. , 





DIAL THERMOIWETE~S : 
ADJUSTABLE ANGLE 

Dl-METAL TYPE 

I ADJUSTABLE FOR VIEWING AT ANY ANGLE. I 
HEAD 

4 

4 . . ' 4  
* 

4 

4 

4 

4 

4 

4 

4 

4 

MAY BE TURNED 360° AND TILTED, OVER A FULL 180' ARC. 

Type 304 stainless steel. , 

A l l  welded construction. 
Easy t o  recalibrate b y  loosening e rocket  .head screw, located in 
back o f  thermometer head. . 
Anti-Parallax d ia l  avoids reading errors. 'Whi te  d ia l  w i t h  Black . 

numbers and graduations o n  raised r ing f o r  surest, sharpest, eas- 
iest readability. 
Rustproof - Dustproof  - Leakproof - Hermetical ly Sealed. 
Connect ion Nu t :  W" N.P.T. standard. 
Stem diameter: %". Standard stem lengths: 2%". 4", 6". 9 ,  
12". 18". 24", including threads. Available in stem lengths up 
t o  72". 
Actuated b y  super-sensitive bi-metal l ic Hel ix  C o i l  - N o  liquids. 
Bi-metal l ic element dampened w i t h  silicone f o r  m i n i m u m  pointep 
vibrat ion and max imum heat trander. 
Guaranteed accurate w i th in  1% around ent ire d ia l  range. 
Over-range protect ion 50% up t o  500°F, 10% above 500°F. 
Extra-heavy glass crystal. Plastic o r  tempered crystal can be sup 
pl ied a t  extra charge. 

?Ti600 - Series DIMENSIONS 
!;" ' l ead  Diameter 

r,X3600 - Series 
'. ' 'dead Diameter 

I 

- - I 
r- 

STANDARD DIAL RANGES i 
Fahrenheit 'IOiv. Centigrade ' I ~ i v .  

. . . I  1: -700 to loo0 2' -50 t o  100' 1' 
-40 to 160' 2' -10 t o  110' 1' 

I 0 to 180' 2' O.0 t o  50' W0 
n l i 2 ~ * * 2 5  to 125' 1' 

0 to 150' 1' 3.0" (3" Hwd) 20 to 240' 2' 
:~b 50 to 300' 2' 0 t o  250' 2' 

50 to 400' 5' 100 t o  400' 6' 
50 to 500' 5' 

150 to 760' 10' 
I 

O200 to 1000~ lo0 - 
*Not  rOCOWWnrnded for continuous usa above 800 '~ .  * Rangam 
25 t o  125 '~  and 0 t o  5 0 ' ~  not available wi th 2%" Scam. Stern  are P rmure  tested t o  
Special dial ranges and stem lengths available at extra charge. 1000 PSI use o f  rocket is re- 
Above ranges can a l ~ ,  be furnished i n  combination, 8.g.: commended for high prauurr  
30 t o  240°F. and 0 to  116'C. er e double scale at no  extre on heavy duty installations- 

charge. 
ORDER B Y  SPECIFYING: 

C State quantity, Catalog number, name. range, Stem length 
and wpei.ebls rockel rpecif larion, if rcqu~red. 

L 

c~~~~~~ Nominal Stem Length catalog N~~~~~ Nominal Stem Length Catalog Nominal Stem Length ' 
llncluding Thread) (Including Thread) (Including 1 hread) 

885602 2%" 885609 9" 885624 24" 
885604 4" 885612 12" ->: 885606 6" L 885618 18" I 



DIAL THERMOMETERS 
BII-METAL TYPE . 

\ ACCESSORIES n 
SEPARABLE SOCKETS 

DIA. 
DIA 

SOCKET WITHOUT EXTENSION NECK SOCKET WITH EXTENSION NECK 
Supplied for thermometers having 4" or Supplied for thermometers having 6" or - -. I 

lon~er stem length. longer rtem length. j 

i 
Extension Neck 

I 

i 

I 
. I  

5: i 
I ''-1 i 

l t m  printed In dark shsded ereas srs normlly wrried in stock. I 

PRESSURE - 
TEMPERATURE RATING 

LBS. PER SQ. INCH 

ADAPTER HUB 
For connecting %" N.P.T. 

mnn. t o  Y" N,P,T. 

N.P.T. 

No. 9-2 Bran 

No. 9 6 4 6  Stainlrn Stod 

FIXED FLANGED 
For mounting thermometer8 

SWIVEL FLANGE 
For rdju8tit-q viewing angle 

./ I.' 

No. 77s-3 Cadmium Plated S t d  
With Bras Hub 

U. 0. Trerlee Cn. 



$ 

r RE~~OVABLE CAP 

- , 
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