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. . 

I. INTRODUCTION 

F i r e  S t a t i o n  24 i s  a  3 bay f i r e  s t a t i o n  l o c a t e d  i n  t h e  c e n t r a l  p o r t i o n  

o f  Kansas City, Missour i ;  however, t h e  o r i g i n a l  des ign f o r  t h i s  p r o j e c t  was 

f o r  a  d i f f e r e n t  s i t e  and f o r  a  2 bay s t a t i o n .  For  t h i s  semi - ru ra l  s i t e  t he  

City r e t a i n e d  M idg ley  Shaughnessy F i c k e l  and S c o t t  A r c h i t e c t s  t o  p rov ide  

a r c h i t e c t u r a l  se rv ices .  

Towards t h e  end o f  complet ing t h e  c o n t r a c t  documents f o r  t h i s  s t a t i o n ,  t he  Gas 

Company n o t i f i e d  t h e  City t h a t  i t  would c o s t  them approx imate ly '$35,000 t o  

have a  gas l i n e  i n s t a l l e d  t o  s e r v i c e  t h e  s i t e .  The C i t y  began l o o k i n g  a t  

a l t e r n a t e  energy sources and through t h e  i n i t i a t i o n  and'encouragement o f  

Cleve Humbert, A s s i s t a n t  City A r c h i t e c t  i n  charge o f  Maintenance, s o l a r  energy 

became a  v i a b l e  o p t i o n  t o  be i n v e s t i g a t e d .  

The most impo r tan t  c r i t e r i a  t h a t  t h e  a r c h i t e c t s  looked f o r  i n  a  s o l a r  system 

was simp1 i c i t y  and r e l i a b i l i t y .  I t  was determined t h a t  an a i r  system met 

t h e  requ i rement  b e t t e r  than a  l i q u i d  system and t h a t  t he  Solaron Corpora t ions  

exper ience and q u a l i t y  p roduc t  gave them an edge over  o the r  companies. I n  

November o f  1975 a  response was submi t ted t o  PON 1 r eques t i ng  fundin9 f o r  a 

s o l a r  hea t i ng  system. I n  A p r i l  o f  1976 t h e  City was n o t i t i e d  t he  proposal  

was one o f  34 proposals  se lected.  P r e l i m i n a r y  des ign  was s t a r t e d  i n  October 

1976 and c o n s t r u c t i o n  documents completed i n  March 1977. I n  June 1977 C i t y  

requested approval  f rom DOE t o  r e l o c a t e  t he  f i r e  s t a t i o n  t o  22nd and Hardesty.  

The r e v i s e d  drawings were completed and re leased  f o r  b i d s  i n  September 1977. 

I n  December t h e  City awarded a  c o n t r a c t  f o r  c o n s t r u c t i o n  and c o n s t r u c t i o n  

s t a r t e d  i n  February 1978. The b u i l d i n g  was occupied by t h e  City i n  A p r i l  

o f  1979. 



, 11. SUMMARY OF PROJECT INFORMATION 

: A.  General Information 

Owner: C i ty  of Kansas Ci ty ,  Missouri 

. . Contractor:  D.F. Cahi l l  Construct ion Co. 
4721 Denver Avenue 
Kansas Ci ty ,  Missouri 64130 

Operational Date: August, 1979 

Bui  l d i n q :  

Type: F i r e  S ta t ion  

Area: 8,800 sq. f t .  

Loca Llurl: 2211d & Hdr-clebly, Kdr~sas City ,  Missouri 
. . 

B. Meteorological Data 

Lati tude:  2g0 N 
. . . . .  

. . , . Climate Data: Winter Summer 

. , . . Avg. temp. (OF) 41 . O  71.7 
. . .  . . 

Avg. inso la t ion  ( ly /d )  298 54 5 

. - Dcgrcc days (heat ing ) : 4711 

C. ' So la r  Energy System 

.' . Application: Heating, 47%; hot .water ,  75% 

C.oJ'l ec t o r  : 

. . .  
Type: Air cooled, f l a t  p l a t e  

. : 

. . Area: 2808 sq. f t .  

. . Manufacturer: Solaron Corporation 

. . Denver, Colorado 80222 



Storaqe : 

Type: 112- inch d i a n e t e r  r o c k  

Capaci ty :  1,428 cu. ft. 

Auxi 11 iary/Back-up System: 

Heat pumps and r e s i s t a n c e  h e a t i n s  (ope ra t i ons  area)  

Resistance hea te rs  (apparatus bay) 

E l e c t r i c  hea te r  (wa te r )  



111. DESCRIPTION OF THE SOLAR HEATED FIRE STATION 

The f i r e  s ta t ion  consis ts  of two basic areas.  The operations area .(which i s  

a l s o  a i r  conditioned) occupied by the  firemen, and the  apparatus bay occupied 

by the  f i r e  equipment. The operations area contains 2,800 sq. f e e t  and the  
. .. . . 

. apparatus bay 6;000 sq. f e e t .  A winter design temperature of 500 was 

: establ ished fo r  the  apparatus bay and 70' . for  the  operations. 

The so l a r  energy system i s  based on a prototype model. whl ch has beer1 i r ~  cun- 

tinuous successful operation since 1957. There a re  three arrays of co l lec to rs ,  

two mount2d on the  roof and one l a r p  array attached t o  the building. There 

a r e  a LoTal of 144 factory assembled 111udu1es 36 ill. by 78 in. Each nlodule 

has double tempered 5lass  covers and a sheet absorber, with an a i r  duct below 

the  permanent black absorber surface. 

The s o l a r  col lectors  were desi5ned.as an in ter5ral  par t  of the  apparatus 

bay. East and west screen walls were used t o  el iminate the awkward pro- 

f i l e  created by the  three  rows of roof mounted col lectors .  The f i r e  

. . s t a t i on  a rch i tec t  tias been awarded a c e r t i f i c a t e  of desi5n excellence by 
. . 

' t he  Midwest Concrete Industry Associa t ion, for  h i s  conceptual development. 

The extent  of co l lec to r  shading caused by the  screen walls was measured 

a t  Kansas Sta te  University with equipment capable of providin5 sunpath and 
. . 

s o l a r  angle information r e l a t i ve  t o  radiant  energy and shadin5 calcula t ions .  

From these measurements, i t  was establ  i  shed t ha t  throughout the en t i  re heat- 

i n g  season between the hours of 10:OO a.m. and 3:00 p.m., the maximum shad- 
3 

i n 9  was 1.5 per cent and between the hours of 9:00 a.m. and 4:00 p.m., the  

maximum shading was 7.6 per cent. 

The so l a r  heatin5 hardware ins ta l  l a t i  on was met w i t h  few d i f f i c u l t i e s .  

Adapting the  co l lec to rs  and re la ted equipment t o  the  buildin5 s t ruc ture  



was careful l y  engineered du r i  ng the development of construction plans . 
Other than a few sealant fa i lures  tha t  allowed storm water t o  enter  the 

bui  1 d i n g  through the roof collectors,  the instal  1 a t i  on has proved 

satisfactory. Vandal ism has occurred i n  tha t  collector glass has been 

broken. Replacement was readily effected as the glass panels are  of 

standard manufacture. 

Due t o  the hybrid temperature control instal  1 ation, the faci 1 i t y  users 

have experienced occasional d i  f f i  cul ty  i n  set t ing room thermostats which 

control three sources of heat i .e . ,  solar  heat, heat pump operation and ' 

direct  resistance e lec t r ica l  duct heaters. Future solar  heating i n -  

s ta l la t ions  should provide fo r  single u n i t  temperature control without 

re5ard t o  set t ing of multiple thermostats i n  each room or  zone. 

Floor plans and but ldinb de ta i l s  can be found i n  A~oendix A. 



V i e w  o f  Sol aPon to1 lectors 





Sol aron Control Boxes 





I-' 
O 

I.. 
Solar System Duct in~ /A i  r Handler #3 





I V .  DESCRIPTION OF THE SOLAR HEATING SYSTEM 

A. Solar Col lec tor  

1. There are  3 separate arrays o f  c o l  1 ectors. Two o f  these 

ar rays a re  mounted on the roof and cons is t  o f  24 co l l ec to r s  

each. One l a rge  a r ray  extends from the roo f  t o  the ground 

forming the south wal l  o f  the apparatus bay. This a r ray  con- 

s i s t s  o f  96 co l lec to rs .  

2. Tota l  No. o f  Col lectors:  144 

Total  Sq. Ft.  o f  Col lectors:  2,808 sq. ft. 

B. Storage System 

1. Space Heating Storage cons is ts  o f  an insu la ted re inforced con- 

c r e t e  box 35'-4" long x 8'-7" wide x 8'-3-1/2" h igh con- 

t a i n i ng  71.5 tons o f  1/2" diameter crushed limestone. 

2. Hot water storage consists o f  1 - 120 ga l lon glass l i n e d  s tee l  

tank. 

C. A i r  Hanajng S y s t q s  

1. A.H.U. #1 (5600 CFM): moves a i r  through co l l ec to r s  and storage. 

2. A.H.U. #2 (4200 CFM): moves a i r  AHU #1 t o  operations area. 

3. A.H.U. #3 moves a i r  from AHU #1 t o  the apparatus bay. 

D. Solar Hot Water Heating 

1, An air -water heat exchanger b u i l t  i n t o  the ductwork preheats 

water f o r  two 120 ga l lon  e l e c t r i c  water heaters. Water i s  

stored i n  one 120 ga l lon  tank. 

E. Automatic Control System 

1. Thermostats and other temperature sensing devices automatical l y  

regu la te  the water pump, a i r  handling un i t s ,  and the motorized 

dampers used t o  operate the system. 



F. Auxiliary Heating Systems 

1. The operations area has three spl i t  system heat pumps w i t h  

auxil iary e l ec t r i c  resistance heaters. 

2. Theapparatus bay has four 30 KW e lec t r i c  u n i t  heaters. 

G .  Data Acquisition System 

Fifty-Five sensors located throughout the instal la t ion provide data 

on parameters such as  a i r  flow, a i r  temperature, water temperature 

and sunlight s t r i k i n g  the collector.  These data a re  automatically 

stored on tape and sent dai ly  t o  a data processing center fo r  

reduction, evaluation, printin5 and distribution. T h i s  monitor- 

ing subsystem will provide answers to  such key questions as system 

efficiency and re1 iabi 1 i t y ,  operatin5 costs and approximate fuel savings. 

H. Modes of Operation 

The system has six modes of operation. 

1. Heating the build* w i t h  hot a i r  from the collector.  

2. Storing heat by drawing heat from the  collector through the rock 

box. 

3. Heating the b u i l d i n g  w i t h  heat stored i n  the rock box. 

4. Heating water by drawing a i r  from the co1 lector  past heat ex- 

change co i l s  and back to  the collector.  In this mode the b u i l d -  

ing and the rock box a re  bypassed. Water heating a1 so occurs 

during modes (1 ) ,(2) and ( 3 ) .  

5. Heating w i t h  the heat pumps. When the heating requirements of 

the building a re  more than can be supplied by the solar heating 

system, the auxi l iary heat pumps automatically come on and pro- 

vide the needed heat. 



6. Heating w i t h  electric resistance. When the heat pumps can no 

longer provide the heating required, the auxiliary resistance 

heaters come on. 

A schematic of the heating system and the six (6) modes of operation 

are shown i n  figures 1 - 6. Dashed lines indicate a i r  flow. 

Further details of the solar heating system, including as-buil t drawing 

and diagrams, a description of hardware, a detailed sequence of opera- 

tions, and maintenance instructions are found i n  Appendixes B - E. 



FIGURE 1 SCHEMATIC DRAWING OF SOLAR HEATING SYSTEM 
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V. HISTORICAL NARRATIVE OF THE PROJECT . . 

I n  June o f  1976 a  c o n t r a c t  was awarded t o  t h e ' c i t y  by ERDA. The f o l l o w i n g  . . 

i s  a  summary o f  t he  sequence o f  events: 

A. Design 

1. P re l im ina ry  Design o f  t he  f i r e  s t a t i o n  and so la r  system s ta r ted  i n .  

September and was f i n i s h e d  i n  October,. 

2. P re l im ina ry  nesi5n Review was he ld  on October 20, 1976. As a  r e -  

s u l t  o f  t he  p r e l i m i n a r y  design rev iew .  t he  City decided t o  i n v e s t i -  ' .  

ga te  adding the  c a p a b i l i t y  o f  p rov id ing  domestic h o t  water heat ing 

u t i l i z i n G  the s o l a r  system. 

e. Const ruc t ion  documents were s t a r t e d  i n  September 1976 .and completed 

i n  March 1977. . . 

4. F i n a l  Design Reviewwas he ld  o n M a r c b 8 ,  1977. 

5. The City d i d  n o t  re lease the  drawings f o r  b idd ing  due t o  a  r e -  

eva lua t i on  o f  t h e i r  p r i o r i t i e s  w i t h i n  ' the F i r e  Department. . . 

6. I n  June 1977 the  City asked ERDA f o r '  permission t o  re loca te  

the  f i r e  s t a t i o n  t o  another s i t e " w i t h  the  s t i p u l a t i o n  t h a t  t he  . .. 

so la r  system would remain basical ly 'unchanged.  ERDA granted t h i s  

request  and new cons t ruc t i on  drawings were s ta r ted .  . . 
. * 

7. The rev i sed  cons t ruc t i on  documents were completed and released f o r  

b idd ing  the  1 s t  o f  September. . . 

8. The City awarded a  con t rac t  f o r ' e o n s t r u c t i o n  i n  January 19781 . , 

9. Construct ion was delayed two months due t o  weather cond i t i ons .  B y .  . 

t he  1 s t  week i n  May the  f o o t i n g s  and foundat ion w a l l s  were poured. 

10. C o l l e c t o r s  a r r i v e d  i n  May and were stored i n  a  warehouse. 

11. S t r u c t u r a l  s tee l  was s e t  i n  p lace  du r ing  J u l y  and August. 

12. The storage box was completed w i t h  the  except ion o f  t he  i nsu la ted  

wood l i d  i n  October. 



13. C o l l e c t o r s  were i n s t a l l e d  d u r i n g  . November. . 

14. Dur ing January and February 1979 complet ion o f  t he  so la r  system was 

delayed due t o  t h e  d i scove ry  t h a t  . . t he  rocks  as i n s t a l l e d  d i d  n o t  

meet the s i zes  as spec i f ied .  

> .  

Approximately 75% o f  t h e ' r o c k  t h a t  was i n s t a l l e d  was 3/8" t o  1/2" 

i n  diameter i n  l i e u  o f  '3/4" which was spec i f ied .  A f t e r  r e c a l c u l a t i n g  

t h e  s t a t i c  pressure and t h e  con t rac to r  agreeing t o  i n s t a l l  l a r g e r  

i ~ ~ o t a r s  on the  fans  a u t h o r i z a t i o n  was g iven t o  cnmp1~t.e the  so la r  
. . .  . . 

, " . . . , 
system. 

15. In May 1979 the  b u i l d i n g  was curr~pleted. However, through t h e  I :  

summer months f i n a l  adjustments 'were iflade t o  the  suldr. sys,tem w i t h '  

t he  acceptance t e s t  t ak ing  p lace i n  Ju l y .  



V I .  DESCRIPTION OF, THE DATA ACQUISITION SYSTEM , : 

I n  o rder  t o  o b t a i n  i n fo rma t i on  necessary f o r  eva lua t i on  o f - t h e  performance 

and opera t ion  o f  t h e  so la r  heat ing  system throughout  t h e  year,  55 sensors 
. . . . .  * .  

were i n s t a l l e d  w i t h i n  the  system. These sensors were fu rn i shed  by the  
_ I  .... 

government and i n s t a l l e d  a t  government expense i n  accordance w i t h  t h e  doc- 
. . 

ument, "SHC-1006, August 3, 1976; Ins t rumenta t ion  I n s t a l l a t i o n  Gu ide l ines  
, . . - .  

f o r  t he  Nat iona l  So la r  Heat ing and Cool ing Demonstration Program." I n  

Table 2, each sensor i s  l i s t e d  by a  code des ignat ion  and by the  parameter 

measured. f he number sequence i n  t he '  code . i n d i c a t e s  the  data groups i n  

accordance w i t h  t h e  f o l  lowing tab1 e: 

Number Sequence .--. Data G r o ~  -- 
001 t o  099 c l  imato l  o g i c a l  
100 t o  199 c o l  1  ec t o r  
200 t o  299 thermal storage 
300 t o  399 domestic ho t  water 
400 t o  299 space h e a t i n g  . . 

!inn tn 599 space cool  i n g  
600 t o  699 buSld lng/ load 

Each sensor p rov ides  data t o  a  S i t e  Data A c q u i s i t i o n  Subsystem (SDAS) every 

5 minutes around t h e  c lock .  The SDAS d i g i t i z e s  the  data and s to res  i t  on 

tape. Once a  day the  da ta  i s  sent  by telephone t o  a  Cent ra l  Data 

Processin5 F a c i l i t y  where i t  i s  reduced. Monthly r e p o r t s  are prepared, 

one o f  which i s  sen t  t o  t he  C i t y  o f  Kansas City, Missour i .  

The mon i to r i ng  system w i l l  pe rm i t  t he  government t o  determine the  f o l l o w -  

i n g  k inds  o f  in fo rmat ion :  

* Savings i n  convent iona l  energy r e s u l t i n g  f rom t h e  use o f  s o l a r  energy 

f o r  heat ing  and/or coo l ing .  

* P o r t i o n  o f  t h e  t o t a l  hea t ing  and/or c o o l i n q  load  supp l ied  by the  

s o l a r  energy. 

* E f f i c i e n c y  of t he  system i n  conve r t i ng  so la r  r a d i a t i o n  i n t o  use fu l  

thermal energy. 



* Thermal performance and r e l i a b i l i t y . o f  major subsystems o r  com- 

ponents over t he  demonstration, per iod  . 
. . 

Table 2 descr ibes each sensor i n ' t e r m s  o f  i t s  genera1 l o c a t i o n  and the  

parameter t h a t  i s  being measured. The s p e c i f i c  l o c a t i o n  o f e a c h ' s e h s o r  

can be found i n  the  as -bu i l  t drawing o f  t he  system found i n  Sect ion 
, . 

. . . . .  
I V  F i g r e  1 Schematic &awin5 o f  So lar  Heatin5 System. 

. . 



TABLE 2 

INSTRUMENTATION FOR KANSAS CITY FIRE STATION DATA AC~rlISITION SYSTEM . , 

. . 

Designat ion ------ Measurement - - --- - 

A. C l ima to log i ca l  

Solar  f l u x  I 001 . . . . 

T 001 Outside ambient temperature ' .  . ' 

B. C o l l e c t o r  

Thermal S t o r a s  ----- 

Domestic Hot Water ---...--- 

E. Space Heat ing  

Col 1 ec to r  i n l  e t  temp . . 
Col 1 e c t o r  a r r a y  o u t l  e t  temp 
Rock storage bed i n l e t  temp .: 

Rock s to rage  bed o u t l e t  temp 
C o l l e c t o r  absorber temp 
Co1,lector a r ray  i n l e t  f l o w  '- 

Col l e c t o r  a r ray  o u t l e t  f l o w  
A i r  handler  u n i t  1 power 

Rock storage temperature - top  
Rock storage temperature - midd le  
Rock storage temperature - bottom 

Temp i n l e t  HW preheat c o i l  
Temp o u t l e t  preheat c o i l  . . 

City water temp 
Temp o u t l e t  preheat tank . . 

Temp i n l e t . t o  DHW tanks 1 & 2 
Temp out1 e t  DHW tank T 
Temp o u t l e t  DHW tank 2 
DHW preheat logp f low 
DHW demand f l o w  
DWW mix ing  f l o w '  
HW heater  p b ~ e r  DHW 1 & 2 
HW c i r c u l a t i n g  pump power 

. . 
Temp r e t u r n  a i r  
Temp o u t l  e t  heat  1 oad 
Personnel area heat ing f 1 ow 
Aux heat ing  panel power 
A i r  handler u n i t  2 power 
Heat pump res i s tance  heat 1 
Heat p.ump res i s tance  heat 2 
Heat pump res i s tance  heat 3 
Outdoor ' u n i t  1  



Outdoor u n i t  2 
U n i t  HTR 1 power ., . 

U n i t  HTR 2 power . . .  

U n i t  HTR 3 power 
. U n i t  HTR 4 power 
Outdoor u n i t  3 power 
A i r  hand1 e r  u n i t  3 .power 

Operat ions PM ambient temp 
Apparatus PM ambient temp 
Supply temp heat  pump F1 
Return temp heat  pump F1 
Supp1.y temp heat  pump FZ 
Return tcmp hcat  pump F2 
.Supply temp heat pump F3 
Return temp heat  pump F3 
Return temp apparatus RM 
Supply temp apparatus RM 
Heat pump F1 o u t l e t  f l o w  "' 

I 

Heat pump F2 o u t l e t  f low 
. 

Heat pump F3 o u t l e t  f l o w  
Apparatus RM f l o w  



VII. COSTS OF THE FIRE STATION $24 Sl.31,AR HEATING SYSTEh4 

Given i n  Table 3 a r e  t h e  es t imated  and t h e  a c t u a l  cos ts  o f  t h e  var ious  

phases of t he  p r o j e c t .  

Ove ra l l ,  t h e  c o n s t r u c t i o n  cos t s  were $130,369. Th i s  f i5ur-e i s  $18,710 o r  

about 16.76% more than  t h e  o r i 5 i n a l  est imates.  Most o f  t h e  a d d i t i o n a l  c o s t  

was f o r  senera1 c o n s t r u c t i o n  cos t ,  and can be a t t r i b u t e d  t o  t he  l a c k  o f  de- 

t a i l e d  drawin5s and l a c k  o f  exper ience t o  draw on i n  fo rmin5  t h e  o r i 5 i n a l  

est imate.  

Costs were shared by t h e  federa l  5overnment and t h e  c i t y  cover'nment. 

The Department o f  Ener5y p rov ided  98.48% o f  t h e  t o t a l  cos t s  assoc ia ted  

w i t h  t h e  s o l a r  hea t i ns  system. Thus, o f  t he  t o t a l  amount o f .  $174,372, t h e  

Department o f  Enersy pa id  $154,282 and t h e  C i t y  o f  Kansas City, M issou r i ,  

$20,090. The d i f fe rence  i n  t h e  two se t s  o f  c o s t  da ta  ( c o n s t r u c t i o n  

, and t o t a l  ) i s  made up of a r c h i t e c t s  fees, i ns t rumen ta t i on  cos t ,  t r a v e l  
. . 

c o s t  and misce l laneous c i t y  personnel ' cos t s .  ' . 
. . 

The c o n t r a c t  was m o d i f i e d  t w i c e  t o  cover c o s t  increases.  I n  May 1978, t h e  

d o l l a r  amount was inc reased  by $18,710 (covernment share, 60.242) t o  cover 

a d d i t i o n a l  cos ts  assoc ia ted  w i t h  t h e  c o n s t r i ~ c t i o n  o f  t h e  s o l a r  hea t in5  sys- 

tem. I n  J u l y  1978, the  c o n t r a c t  was inc reased  by 813,526 (sovernment share, 

100%) t o  cover cos t s  assoc ia ted  w i t h  t h e  ~i t e  Data A c q u i s i t i o n  subsystem: 

The city i s  5 r a t e f u l  t o  t he  Department o f  E r e r t y  f o r  i t s  wi  l l i n ~ n e s s  t o  

bear these a d d i t i o n a l  cos ts .  



TABLE 3 

.COST OF THE FIRE STATION 24 SOLAR HEATING SYSTEM 

c CONSTRUCTION ESTIMATE ACTUAL 

a. So la r  Equipment 
1 9 6 A u n i t s  22,390 
2 .  48 C u n i t s  10,857 
3. Hold down hardware cap s t r i p s a n d  b u t y l  

seal s 4,328 
4. Con t ro l s  6,958 
5. F i e l d  Superv is ion and t e s t i n g  5,000 

. : i 
49,533 59,195 

b. So la r  panel i n s t a l l a t i o n  
i . 144 panels 

d. So la r  Equipment F r e i g h t  Charges 1,404 inc luded i n  
i t em a 

e. . Mechanical Prov ' is ions 
1. L ined ductwork 11,232 12,849 
2 .  ' Fans (2 i n  o r i g i n a l  - " 3  in .  f i n a l )  5,608 4,590 

, . 

f. Gerieral Cons t ruc t ion  ' -  

1 . Concrete fndn. and s l a b  2,700 7,778.03 
2. ' Support ing Roof S t r u c t u r e  6,000 16,250.96 
3. V e r t i c a l  enc losure w a l l  const.  3,300 i n  above 
4. Shee tme ta l  f l a s h i n g  800 2,700 

Misc. ( s t e e l  s t a i r ,  excavat ing)  1,650 

. g. Subto ta l  93,537 118,518.99 

, h, C o n t r a c t o r ' s  Overhead & P r o f i t  7,371 11,850 

. i. Const ruc t ion  Contingency 3,380 

. . j .  Esca la t i on  o f  cos ts  t o  7/77 7,371 

k. T o t a l  Cons t ruc t ion  111,659 130,368.99 

D i f f e r e n c e  



APPENDIX A 

BUILDING DRAWINGS 
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APPENDIX B 

AS BUILT DRAWINGS OF THE 

SOLAR HEATING SYSTEM 
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APPENDIX C 

WIRING DIAGRAM 

OF THE 

SOLAR SPACE HEATING 

AND 

DHW SYSTEM 
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APPENDIX D 

SEQUENCE OF 

OPERATIONS OF THE 

SOLAR HEATING SYSTEM 



HEAT PUMP . 

ENERGIZE FIHEATING OR COOLING 
t 

SOLARON CONTROL PANEL HC0116 
WITH HC0022 OR HC0023 THERMOSTAT AND HC004 SUB-BASE - 

SEQUENCE OF OPERATION 

' I. SOLAR ENERGY AVAILABLE - when 4 0 ' ~  ('7'~) d i f f e r e n t i a l  i s  achieved 
between sensors Tco ( i n  c o l l e c t o r )  and Tc i  ( i n  r e t u r n  a i r  duc t  - see 

' .  s p e c i f i c  plans),  t he  f o l l o w i n g  events take  p lace:  
. :  

A.. S t o r i n s  - Heat - Room thermostat  n o t  c a l l i n g  f o r  heat. 

1. D i f f e r e n t i a l  thermostat  i n  Solaron c o n t r o l l e r  w i  11 a c t i v a t e  
"COLL" ( c o l  1  e c t o r )  re1 ay. 

a. . MD1 (motor ized damper) - w i l l  be energized and powered 
open t o  a l l ow  a i r  t o  f low t o  the  i n l e t  of  t h e  s o l a r  
a i r  handler blower (BWR), which i- eaer5ized a t  the 

' . ,  same time. 

. . b. HWP (ho t  water.pump) i s  a l s o  energized a t  t h i s  t ime i f  
. . , .  t he  Tw sensor (aquastat  on water  s torege tank)  i s  n o t  

s a t i s f i e d  ( i .e .  tank i s  l e s s  than 140 F ) .  

c. MD2 (motor ized damper) w i l l  be energized and powered 
closed t o  prevent  a i r  from f lowing t o  +he a u x i l i a r y  
heat ing  u n i t .  

B. - F i r s t  Stage Heating i s  c a l l e d  f o r  by room thermostat - W1 & RH 
. . and sub-base system swi tch  i s  s e t  on "Auto" o r  "Heat". 

. . '  . . 1.' "H1" ( f i r s t  stage s o l a r  heat ing)  r e l a y  i 's  energized. 

a. "G" and "R" ( fan a u x i l i a r y  furnace)  a re  energized, 
b r i ng ing  on the heat  pump indoor fan. 

b. MD3 c i r c u i t  i s  energized, c l o s i n g  the  damper from 
i t s  f u l l y  open p o s i t i o n  t o  i t s  p a r t i a l l y  open o r  f u l l y  
closed p o s i t i o n  ( f i e l d  ba lanc ing  requ i red ) .  - 

- 
c. MD2 opens as power through N.C. contac ts  i n  r e l a y  "HI" 

a r e  in te r rup ted .  . . 

d. Relay contacts c lose  c i r c u i t  t o  Ts sensor which . i s  s t i l l  
i n  an open c i r c u i t  v i a  the  "COLL" r e l a y  contacts pos i t i on .  . . 

C .  Second Stage Heating i s  c a l l e d  f o r  by room T-s ta t .  F l r s t  stage 
i s  s t i l l  "made . If s o l a r  heat i s  a v a i l a b l e  ( i . e .  "COLL" r e l a y  . . 

. . energized) when '.'HZ" r e l a y  i 's energized, s o l a r  system w i l l  s t o r e  
.heat w h i l e  heat pump provides space heat. . . 

1. "H2" (-second stage . a u x i l  i a r y  heat)  r e l a y  i s  energized, com- ..,I : L . . . .  p l e t i n g  the  f o l  lowing c i r c u i t s :  . . 
.! . . . .  . ' ." .. . . 

. . . . .  , .I . 
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a. MD2 i s  powered closed. . . 
. . 

b. MD3 i s  unpowered - opens f u l l .  . 

c. "Rc" c i r c u i t  i s  completed t o  "Y"  b r i n g i n g  on compressor 
i n  heat pump. 

d .  "Rc" c i r c u i t  t o  "G" i s  s t i l l  made keeping on a u x i l i a r y  
j ndoor un i  t blower. 

. e. "Rc"  c i r c u i t  +9 "R3" i s  completed. No a d d i t i o n a l  a u x i l i a r y  
re lays  a re  energized a t  t h i s  time. . . 

D. T h i r d  Stage Heat in i s  c a l l e d  f o r  by second room T-s ta t  ( o r  
outdoor thermostat _q . "R3" c i r c u i t  t o  "W3." i s  completed; b r i ng ing  
on res is tance e l e c t r i c  heat ing  elements i n  t he  indoor a u x i l  i a r y  
u n i t  ("K" t o  "W1" c i r c u i t  and "R"  t o  ,W2 c i r c u i t  i n  HC0116 a re  
"made" ) . 

E. "Emergency Heat" ( t o  be used o n l y  i f  d i r e c t e d  t o  do so by 
your  se rv i ce  repairman, i n  t he  u n l i k e l y  event o f  a heat 
pump mal funct ion) .  When. the sub-base s w i t c h  i s  p u t  i #n  t h i s  
p o s i t i o n  the "Emergency Heat" r e l a y  w i l l  be energized. 

The "EA" r e l a y  w i l l  complete the  c i r c u i t  between "R" and "E" 
a l l ow ing  the  indoor  a u x i l i a r y  u n i t  t o  b r i n g  on the  e l e c t r i c  
res is tance heat  when the re  i s  a c a l l  f o r  heat from the  heat 
pump (HZ energi  zed). 

11. SOLAR ENERGY NO8 AV$IbABLE. When d i f f e r e n t f a l  between Tco and 
Tc i  drops t o  25 F ( -5  F) o r  less,  the  f o l l o w i n g  takes place: 

A. "COLL" r e l a y  - de-energized: 

1. HWP de-energized, pump o f f .  

2. .BWR de-energized, s o l a r  blower o f f .  

3: MD1 de-energized and closed. 

4. MD2 de-energized and open. 

0.  C i r c u i t  completed t o  Ts i f  "HI" r e l a y  i s  s t i l l  energized. 
I f  TS sensor i s  above 90'F s e t  po in t ,  system w i l l o h e a t  space 
from heat s torage u n i t .  I f  Ts sensor i s  below 90. F s e t  p o i n t  , 

c i r c u i t  w i l l  be completed t o  "HZ" r e l a y  and b r i n g  on the  auxi.1- 
i ,ary heat ing  u n i t  w i thou t .  t he  need f o r  the  second stage o f  the  
T - s t a t  t o  make. 

111. ~ . l b - b a s e  Switch Modes. 

A. Fan - "On-Auto". 
. . 

1.' "Auto" p o s i t i o n  w i l l  pe rm i t  ' a u x i l i a r y  indoor u n i t  fan t o  
cyc le  on and o f f  t o  meet the  h e t t i n g  demands o f  the  system. 

@ Copyr ight  1977 . Solaron Coyporation, Denver, Colorado 
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. . . . .  3 .  

. . 2. . "on" p o s i t i o n  wi l l "a l1ow the a u x i l i a r y  indoor t ini  t fan, t o  . , . . 

. . . . run constant ly and a l low MD3 (by-pass) damper: t o  open f u l l y ,  
.except when f i r s t  stage heating i s  required. ,. ( 

. .  1 
J 

B. Thermostat c a l l  i ng  f o r  Cool i ng  (Summer operation) System 
switch on "Auto'' o r  "Cocil I". 

. , . . . . **l. F i r s t  stage cool ing: 

a. "RC" c i r c u i t  t o  " Y 1 "  i s  "made", on heat ing/cool ing ther-  
. , . ,  . mostat energiz ing reversing valve i n  outdoor u n i t  ( f o r  

. . 
. . . . u n i t s  w i t h  reversing valve energized f o r  cool ing).  ' 

a . .  . . 

b. . "RC" t o  "GI' made; "R" t o  "G" made i n  HC0116 panel, br ings 
on heat pump' indoor u n i t  fan, 

2. Second stage cool ing. . . 
, . 

"R" t o  " Y "  contacts cl ose. Compressor c i  r c u i  t i s energi zed 
t o  provide cool i ng . 

' NOTES 

* Heat Pump Systems w i  t h  reversing valve energized f o r  heat ing can general ly  
, be wired as fo l lows: 

' H C O ~ I ~  Terminal S t r i p  Heat Pump Terminal 
S t r i p  E o ~ i v a l e n t  

**Heat pumps where the reversing valve i s  energized t o r  coo l lng use 
on ly  one s tayt! o f  cool i ng. 

DOMESTIC WATER F l  
Switch "Winter" Pos i t i on  

Domestic water w i l l  be preheated anytime the system i s  s t o r i ng  
heat o r  heating from co l lec to r .  

S w l  t c h  "Suner"  Pos i t i on  

. . Domestic water w i l l  be preheated whenever enough so la r  energy t s  
. . 

ava i lab le  t o  ac t i va te  the system. When the stored waber temp- 
e ra tu re  reaches the set  po in t  of Tw sensor (about 140 F) the sysbem 
w i l l  shut-down u n t i l  the stored water temperature drops about 10 F. . 

. . 
. . 

@ , Copyright 1977 Solal-on Corporation, Denver, Colorado 
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MAINTENANCE INSTRUCTIONS 
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SOLAR HEATING SYSTEM 



MAINTENANCE INSTRUCTIONS 

The following items should be performed semi-annually: 

. . 1. Inspect V-belt and sheaves for  wear, check be l t  tension. 

2. Inspect damper linkage. 

. . 3. Clean or  replace f i l t e r s  (more frequent i f  required) 

4. Oil pump motor w i t h  #20 non-detergent oi 1 - do not over lubricate.  

- ,  
5. Oi 1 AHlJ blower motor w i t h  #20 non-detergent oi 1 - do not over 1 ubri cate. 

6. All thermostats in the operations area must be placed in e i t h e r t h e  

"heat" or "cool" position appropriate for  the season. ( I f  the 

thermostats are placed i n  the "auto" position, an undesirable condition 

can occur in which the solar  system i s  attempting t o  heat while the 

A/C.is trying t o  cool i f  the temperature levers are "jammed together"). 

7. Slide gate (D-1) i s  removed for  summer operation. The gate i s  re- 

placed for  heatins season operation. 

8. Switch (surnmer/winter) on the solaron control box must be placed i n  

the appropriate position for  the desired operation of the system. 

9. "Walk through" - A total  system examination should he conducted a t  . . 

the beginning and a t  the end of each heatin5 season t.o determine 

condition of the following: 

1. Damage to  collector g l a z i n ~  

2. Water i n  the collectors due to  precipitation leaks 

3 .  Physical damage to thermal insulation of duct work 
. . 

4. Cleanliness of collector glazing - Clean i f  necessary, with mild 

soap and water solutions using sof t  window brush and rinse well 

5. DHW leaks under the storage tank, hot water heaters and the heat 

exchanger. 
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SUBCONTRACTORS ASSOCIATED WITH THE CONSTRUCTION OF THE SOLAR 
HEATING SYSTEM 

So la r  1. - 

2. General 

Solaron, I nc .  
300 Ga 1 1 e r i  a Tower 
720 South Colorado Boulevard 
Denver, Colorado. 80222 

D.F. C a h i l l  Cons t ruc t i on  Co. 
4721 Denver 
Kansas Ciby, M i ssou r i  64130 

3. HVAC - Environmental  Mechanical 
Con t rac to r s  I nc .  
11700 West 8 5 t h  S t r e e t  
Lenexa, Kansas 6621 4 

4. E l e c t r i c a l  ' Wachter E l e c t r i c  Co. 
3027 McGee T r a f f i c w a y  
Kansas City, M i s s o u r i  64108 
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ACCEPTANCE TEST 

OF THE 
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FIRE STATION 24 ACCEPTANCE TEST ' PLAN 

A v i s u a l  inspect ion  s h a l l  be made t o  assure duc t ing  f u n c t i o n a l l y  conforms 
. . 

t o  t h e  plans. Manual dampers D-1 and motor d r i ven  dampers D-2 and D-3 should be 

closed. Space, thermostat heat a n t i c i p a t o r s  s h a l l  be s e t  w i t h  f i rs t . .s tage ' a t  0.10 amp .!: 

. , _  and second stage a t  0.10 amp. Set thermostat '  s o ' t h e r e  i s  no: c a l l  f o r  heat.. "Summer- : 

Wintera1 swi tch  on c o n t r o l  panel s h a l l  be placed i n  t h e  I1Wintera1 pos i t i on . .  System , 

power s h a l l  be turned on. If so la r  energy i s  s u f f i c i e n t  t o  a c t i v a t e  the  A T  

c o n t r o l l e r  t h e  AHU fan and water pump w i l l  s t a r t  and r u n  i n  the  s t o r i n g  heat  mode. 
. . 

(If so'lar energy i s  n o t  a v a i l a b l e  disconnect Tco lead t o  s imulate) .  ' S t a t i c  pres- 

sure and temperature s h a l l  be measured i n  the  c o l l e c t o r  i n l e t  and o u t l e t  udc ts  

and a t  the  heat storage i n l e t  and o u t l e t  ducts. The c o l l e c t o r  A P  w i l l  be used 

t o  est imate the  f low and t h e  f a n  speed w i l l  be adjusted accord ing ly  i f  required.  . . " 

. . 

Fan motor amperage s h a l l  be measured. 

The space thermostat s h a l l  be s e t  t o  make the  f i r s t  stage o f  heating. Th is  

w i l l  r e p o s i t i o n  t h e  dampers s h i f t i n g  t h e  so la r  heated a i r  i n t o  the  b u i l d i n g  space. 

S t a t i c  pressures, temperatures and amperage s h a l l  be measured i n  t h i s  mode. 

Jumpering Tco te rmina ls  (o r  opening T c i  ) w i l l  s imulate no s o l a r  energy a v a i l -  

a b l e  a t  t he  c o l l e c t o r .  The system w i l l  then go i n t o  t h e  heat from storage mode. 

S t a t i c  pressures, temperatures and amperage w i l l  be recorded. Ad jus t ing  t h e  

s e t  p o i n t  o f  Ts upward t o  t h e  a i r  temperature ou t  o t  storage w i l l  s imulate t h e  
, .  . 

storage temperature dropping t o  t h e  normal s e t  p o i n t  o f  90' F. When Ts switches 

. . t h e  so lar  AHU w i l l  stop and t h e  u n i t  heaters w i l l  s t a r t  and main ta in  the  s e t  p o i n t  ' 

o f  t h e  f i r s t  stage o f  t h e  thermostat. Ts s h a l l  then be r e s e t  down t o  p lace sytem 

back i n  the  heat ing from storage mode. Increasing the  s e t  p o i n t  o f  t he  space 

thermostat t o  make ,the second stage o f  'heat ing  simulates a f u r t h e r  drop i n  space 

temperature ind ' i ca t ing  t h e  heat taken from storage i s  i n s u f f i c i e n t  t o  o f f s e t  t he  

b u i l d i n g  heat loss .  Th is  w i l l  shut down t h e  so la r  AHU and s t a r t  the  u n i t  heaters. 





. . 
, . 

, . 1 .  

Jumper sha l l  be removed from Tco. s .. 

. "S"mmer" operation f o r  preheatin!, water . . . .  s h a l l  be tested by removihp manual 
, . 

damper D-1. t o  by-pass the heat. storage u n i t  and p lac ing the "Summer-Winter" 

switch i n  the "Summer" posi t ion.  S t a t i c  pressures, a i r  temperatures and 

amperage sha l l  be recorded.' The aquastat, Tw, sha l l  be reset  down so t ha t  the 

' se t  po in t  i s  below the water temperature ( i f  .water temperature i s  below the 
j .  

minimum se t  po in t  a lead can be disconnected). ~ h i s ' w i l l  simulate the water 

temperature r i s i n 5  t o  the set  po in t  and w i l l  stop the pump and AHU fan. 



ACCEPTANCE TEST.PLAN DATA SHEET FOR FIRE STATION 24 

1. ' . V i s u a l  inspect ion 

A .  ~ u c t w o r k  conf i g u i a t i o n  ( i) ' 

B. Placemer~t o f  dampers ( J) . . .  . . 
C. Ductwark c o n n e c t i o n s ( 4  
D. Insu la t ion  ( 4 . . 

. 2. Heating from c o l l e c t o r s  (Winter) 
. . 

.A .  A.H.U. #1 operat ing ( / )  . . 
. B .  Synchronous operat ion o f  water pump ('2) 

C. A.H.U. #2 o p e r a t i n g ( 4  . .  , : ,  ., .. . . >  , . . 
D. Space thermostats operating (2) 
E. A,H,U. #3 .opera t ing ( l / )  . . ... . . .. . 

3. Heating hot water (Winter) 

A .  A..H.U. #1 pump o p e r a t i n g ( / )  
B .  Lower temp s e t t i n g  on storage t o  v e r i f y  pump w i l l  shut o f f  ( 9 

,' , D. A.H.U. #l  continues t o  operate ( v) 

4. Heating from storage mode (Winter) 

A. Motorized damper #1 closed ( r -~ '  
B. A.H.U. #1 o f f  (9 
c . A.H.U. #2 on (4.  
D .  A,H.U. #3 on ( Uf 

. . 

5. Heat pumps 

A. Heat pump operating > 
.when stor .  temp adjusted ( 

6 .  Stor ing heat (Winter) 

A. A.H.U. #1 operating ( YJ- 
B. Motorized damper #1 open ( 7- 

7. Heating from c o l l  ec tor  (Summer) 

A. A.H.U. #1 operat ing ( LY 
B. Pump operating ( 
C. Damper #1 open ( 

( ) means approved 



It_fi;C1'1IANG.uzAIt DUGJ.~ 
PrrOT TUBE TEST REPORT 

PROJECT f 5. 2 SYSTEM/UNIT 

LOCATION/ZONE ACTUAL AIR TEMP. DUCT S.P. 

SQ. FT. FPM CFM FPM CFM SIZE 1 

REMARKS: 
* 

4" 

J 13- 1 
C 

ACTUAL I DUCT 

. p - fi 

2 & c ) ~ + x + - , : ~ . . : / ~ ; .  ,,,.., l 1  
I 

TEST DATE 

REQUIRED 

FORM T A B  11-76 

@copyright, NEBB 1976 

NATIONAL ENVlRONhlENTAL BALANCING C i l H C A U  
REPOfcT NOT V A L I D  UNLESS STAMPED W I l  H 

NERB CURRENT CERTIFICATION SEAL 

59 



PITOT TUBE TEST REPORT 

I PROJECT K 5 . 2 3  SYSTEM/UNIT 
1 LOCATION/ZONE A P J - - 3  ACTUAL AIR TEMP. DUCT S.P. 

REMARKS: 

TEST DATE READINGS BY 

- 
ACTUAL 

FPM CFM 
> 

DUCT 

SIZE SQ. FT. 

FORM TAB 11-76 

@copyrtght, NEBB 1976 

REQUIRED 

FPM CFM 

NATIONAL ENVIRONMENTAL BALANCING BUREAU 
REPORT NOT VALID UNLESS STAMPED WITH 

NEBB CURRENT CERTIFICATION SEAL P A G E  OF - 



PROJECT . . .  

ADDRESS 

UNIT DATA I 
Make & Model No. 2'1 
Type & Size r. f!F, 
Arrangement & Class 

I 

Discharge I 1 

1 Sheave Bore Size ! l 'L . f  1 

4 ".. 
a:' 

' TEST DATA DESIGN ACTUAL 

Totol CFM 

Total S.P. -- 
Fan RPM / 3, - 
Motor B.H.P. 

Out. Air CFM 

Ret. Air CFM 

Motor RPM 

Motor voltsT 'Sf Ta' 2 i n  

Motor Amps-T i,Tt,T3 A t.- -: t 3 

REMARKS: 

AIR APPARATUS TEST REPORT 

LOCATION 
. 

.-- 

I MOTOR LJ ~TA' - '  - *  

I I 
Make & Fram,e iqs* 
Motor H.P. I 2. I 
Volts, Phase, Cycles 700 -' 3 - L , LI - - 
Ful l  Load Amps (3, 6 
Sheave Size & Make *. 

3 / 2 4 %  .... 
I.. Sheave Bore Size / 

Sheave Center's Dist. 2 c 1 /,3 
- - 

- 1 

9 

TEST DATA DESIGN 

TEST DATE READINGS BY CERTIFIED BY 

_ .._. .._. a . ) N ... $.ba..> . Y (  I) a 8- C) C 

- 
- - 



. _ .. - . - i,: , / 
PROJECT , . * - ,  SYSTEWUNIT 43 6/ (..I -3 ' 

C 
. . 

ADDRESS LOCATION .- 
I 

UNIT DATA I 
Make 8r Model Na. I . ' :  , 1 ;  , ) I *  I 
Type & Size 

Arrangement & Class 

. 

REMARKS: 

1 q I.** , 

Discharge 

Sheave Si ze d Make 

Sheave Bore Size . 

NO.' Belts, Make 8 Size 

READINGS BY 
. 

'CST DATE CERTIFIED BY 

' ,: .T',; ,, ,- 47 s 

'W TlA.4-71 NA':'O?lAL PNVIROE(ISP.NTAL BALANCING BUREAU PAGE-OC . I 



; ," 
PROJECT . . SY ST EWUN I T dl/ 0 I 
ADDRESS LOCATION 

UNIT DATA 

Ret. Air Damper Posit. 

REMARKS: 

4 

TEST DATE -- READINGS BY, CECTIFIED BY 

)JA"'OWAI F Y V I R O . ~ U ~ N f A L  R A I  A N r t N G  BUREAU 
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AIR OUTLET TEST REPORT 

I.- ' 
PROJECT . , . t ,  

!! [I SYSTEM 

ADDRESS OUTLETMANUFACTURER 

- .-. . .- - -- -- - -  Cr RTli-lED DY. - -  - - - 
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. . 
. . ... i Associated Engineering Consultants Inc. .. . 

:. :-.? 20 West 9th St. Kansas City, Mo. 64 105 
: '<? 8 16-474-5450 

September 20, 1979 

blidgl ey Shaughnessy F i c k e l  and Sco t t  A rch i tec ts  
20 West 9 t h  S t r e e t  
Kansas City, Missour i  64105 

At tn :  M r .  Mike Shaughnessy 

RE: K.C. F i r e  S t a t i o n  No. 24 

Gentlemen: 

\ie have reviewed the  a i r  balance r e p o r t  submitted f o r  t h i s  p r o j e c t  and i t  
appears fan  numbers 2 and 3 need rpm adjustment t o  comply w i t h  design c r i t e r i a .  
Fan no. 2, which serves d i s t r i b u t i o n  t o  operat ions area u n i t s ,  should be 
speeded up such t h a t  c i r c u l a t e d  a i r  i s  p lus  o r  minus 5 O g  o f  4300 cfm design 
i t 1  l i e u  of  3560 cfm which i s  o n l y  82% o f  design. Motor amp readings inc luded 
i n  r e p o r t  i n d i c a t e  t h i s  should be poss ib le  w i thout  changing motor, however 
niotor sheevcs nlay havc t o  be replaced. f an  r!O. 3, ;VI'I'~'CII Sttr'veb d p p r d t u s  
bay on ly  cou ld  be l e f t  as i s  w i thou t  de t r imen ta l l y  a f f e c t i n g  t h i s  o r  o the r  
systems operat ion,  however a i r  q u a n t i t y  being suppl ied, 7575 cfm i s  approximately 
150% o f  design. 

Fan no. 1 serv ing  the  s o l a r  l oop  i s  c i r c u l a t i n g  7:; m r e  a i r  than as designed 
o r  the  d i f f e n c e  between 5000 and 5360 cfm, but  t h i s  should be s a t i s f a c t o r y .  

The indoor u n i t s  nos. 1, 2, and 3 a re  a l l  d e l i v e r i n g  more a i r  than design, 
from 13 t o  19% which should n o t  pose any p a r t i c u l a r  problem. There i s  q u i t e  
a d i s p a r i t y  between t h e  f o u r  o u t l e t s  served by u n i t  no. 3, b u t  a l l  these 
o u t l e t s  a r e  i n  t he  same room. I f  these o u t l e t s  a re  unusual ly  d i s t u r b i n g  
t o  the  occupants w i t h  regard t o  no ise  they should be adjusted b u t  otherwise 

can remain as i s  and should f u n c t i o n  s a t i s f a c t o r i l y  concerning hea t i ng  o r  coo l ing .  

Please con tac t  us i f  you have any quest ions. 

Sincere ly ,  
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SYSTEM INSTALLATION AND CHECKOUT PROBLEMS 

A continuing problem with the i,n,;frumentation installation 'was 
rainwater seepage'into the area 'where' the SDAS was' located. , 

The water on the floor made it,difficult,.=nd dangerou's.to 
check out. the 'instrumentation wiring :' After various , methods . , 

had been tried to overcome. the seepagepro.bl.em, .it was finally 
solv'ed primarily by elevating and recontouring the soil' out-.. 
side the wall and installing drain tile at the base of the wall. 
This wps achieved just prior to completion of the Acceptance 
Testing. 

Changes in the instrumentation contractor's personnel after 
the initiation of this work at the fire station contributed to 
a major problem of wiring errors between the junction box, 
transformerstand the SDAS. As with all relatively new develop- 
ments such as solar energy, much of the technology is conveyed 
verbally. Consequently, when there is a personnel change, some 
loss of system understanding is to be expected. The wiring 
problems were resolved with the assistance of an instrumentation 
engineer from the Marshall Space Flight Center. 

During the acceptance testing, it was noted that one of the 
collectors had a broken inner glass. The glass was subsequently 
supplied by the collector system vendor and installed by the I 

city. i 
The system evaluation test determined that one motor-driven damper 
was the wrong type. Item should have ,been spring loaded to shut 
after power was removed but it was electrically driven in both 
directions. Device was replaced by proper configuration after I 

I 
the acceptance test. I 

During the system operational airflow measurements, it was 
discovered that AHR2 was flowing about 82 percent of the design 
requirement. The adjustable pulley was changed to give the 
required system design speed. Additionally, the airflow rate 
of AHH3 exceeded the design requirements; however, because of 
the smaller than recommended pebble size in .the rock box, it 
was decided to leave the flow rate at the higher level. 

Considerable difficulty has been experienced with fire per- 
sonnel changing the thermostat settings which causes the control 
system to bypass the solar heat and go into the heat pump or the 
electrical heat strip mode. This, of course, plays havoc with 
system efficiency as determimed by the data system. Some 
thought has been given to placing "locks" on the thermostat 
to prevent changes to the sel cted temperature levels. A more F expensive change would be to replace thct . thermostats with "LC 
type that would use avai1abl.e solar heat before the auxiliary 
heat system would be energized. 



Some minor insulation discrepancies were noted during the 
"walk through". The water pipes near the hot water heat 
exchanger and near the water heaters had not been insulated- 
This was accomplished at a later date-. The "walk through" 
showed that the overall mechanical work was excellent..includ- 
'ing 'duct work.placement and insulation workmanship. The solar 
.system was deemed operational and.functionally acceptable in, 

. . .  September 197.9: . . . 
. .... 
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For complete or supplementary heating of entryways, store- 
rooms, kitchens, garages, shipping rooms, warehouses, factories, 
hangers, power generating plants, pump houses and stores. 

Eliminates piping, valves, traps, freezeups, water leaks, vagrant 
heat waste, vents, stacks, gas piping and pilot lights. 

construction details 
1. HEAVY DUTY CONSTRUCTION-cabinets are made 

of heavy gauge welded domestic steel for durability 
and trouble-free operation. 

2 MOUNTING-recessed welded fasteners on top and 
back of housing for threaded rod-type hangers are 
standard. Optional swivel-type combination wall or 
ceiling mounting brackets allow up to 180° ad- 
justment of discharge air direction. Allmodels are 
suitable for either horizontal or vertical airflow. 

3. SUPPLY CONNECTION-single connection eliminates 
separate fan motor circuit. 

4. MOTOR-fan motors have built-in automatic reset 
thermal overload protection. Heaters with motors 
114 hp or greater have permanently lubricated ball 
bearings. Motor is ventilated with unheated air. 

5. PLATE FIN ELEMENTS-rugged, copper plated steel 
tubular elements are brazed to multiple fins for ex- 
tra strength and maximum heat dissipation. Fins 
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are protected against corrosion by high tempera- 
ture paint. Automatic reset thermal cutout protects 
heater elements from overheating. 

6. SERVICE COMPARTMENT - hinged sewice door 
allows easy access to line terminals, contactors, 
fuses and transformers. 

7. FAN -dynamically balanced aluminum fan. Draw- 
through design assures even air distribution over 
elements and uniform outlet temperatures. 

8. LOUVERS-each louver is adjustable for positive 
control of discharge air. 

9. HOUSING-contemporary styling, heavy gauge steel. 
Tough, durable neutral grey, baked enamel finish 
resists corrosion and assures long life, even in fume 
laden industrial atmospheres. 

10. THERMOSTAT-optional built-in thermostat for 1 or 
2 stage control with knob adjustment 



energy savers 
THERMOSTATIC FAN SWITCH - built into each 
5 KW and larger unit, dissipates residual heat to 
recirculate ambient air until temperature drops 
to 90F. 

TWO STEP CONTROL - provides smaller KW steps 
for finer control and less operating cost (standard 
on many models). 

NIGHT SETBACK THERMOSTAT - conserves en- 
ergy with separate temperature settings for day- 
time comfort and nighttime economy (remote hori- 
zontal mounting). 

built - in controls 
MAGNETIC CONTROL CONTACTOR - discon- 
necting break contactors provided as standard 
unless heater is single phase and operated by 
load-carrying thermostat, 

f- SUBCIRCUIT FUSING-when heater ampacity ex- 
ceeds 48 amps, built-in subcircuit fuses are 
supplied to meet Paragraph 424-22 of the 1975 
NEC. 

FAN DELAY -dissipates all residual heat from 
elements and recirculates entering ambient air 
until tempsmturo d r q s  tn WF f ~ r  maximum 
energy conservation. Provided in 5 KW units and 
larger. 

MOTOR OVERCURRENT PROTECTION - motor 
fusing is built-in for unit heaters over 40 
amperes when the motor is greater than 1/8 HP. 
All units incorporating a stepdown transformer 
to drive the fan motor have built-in transformer 
primary fusing. 

CONTROL THERMOSTAT - optional built-in or 
wall mounted thermostat kits to achieve best 
area comfort level. Built-in thermostat elimi- 
nates control wiring and is adjustable from the 
front of the heater. (see page 8). 

' CONTROL TRANSFORMER- Optional 24V control 
transformer available on all units (see Fig. 4). 

FIGURE 2: 2 W ,  Single Phase, 2.5 KW Circuit Diagram 

4WCOoVY r2 
so na F 

FIGURE 3: #QV, Single Phase, 10 KW Circuit Diagram 

' 
NOTE: Terminal "P' is provided tor 

optional manual fan control. 
1 1 1  

* - j  7 

240 V, Three Phase, 40 KW Circuit Diagram 
FleURE 4: w~th opt1onal24 V control. 



HE :R 
h w  

2.5-20 

25-50 

TABLE 1: DIMENSIONS (inches) , 
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x- A 

22 

27 

MODEL 
NO. tit 

BTU- 

2.5-2081 
2.5-2401 
2.5-2771 

5-2081 
5-2401 
5-2771 

7.5-2081 
7.5-2401 
7.5-2771 
10-2081 
10-2401 

/ 10-2771 
/ 5-2083 

/ 5-2403 
5-4803 

. C 5-6003' 
7.5.2083 
7.5-2403 

/ 7.5-4803 

/ 7.5-6003' 

/ 
10-2083 

FIGURE 5: Unit Heater Dimensions 10-2403 
d 10-4803 

------ 

t Throw is the distance air moves until its wlocitv reduces to 50 fpm. 

ttBased on 6OC ratings 

tttAll units, except 2.5 KG( are optionally available with 2 steps for energy savings 
(see Page 8). 75 

ul listing 
BTU Electric Unit Heaters are UL Listed under 
File No. E 61887. 

B 

17 

21 

1 

I 

1 

' 
I 

I 

' 

1 ' 

' 
1 

1 
1 
1 

1 , 
1 

1 
I 

. 
1 

1 
I 
1 

1 
1 

, 

10-6003' 
12.5-2083 
12.52403 
12.5-4803 
12.5-6003' 

15-2083 
15-2403 
15-4803 
15-6003' 
20-2083 
20-2403 
20-4803 
20-6003' 
25-2083 
25-2403 
25-4803 
25-6003' 

) 30-2083 

ELECTRICAL (GOHZ) 

C 

15% 

22% 

VOLTS 

208 
240 
120 
208 
240 
120 
208 
240 
120 
208 

- 240 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 

how to order 
Specify: 

1. Model Number 
2. Voltage, Phase and KW 
3. Accessories!see page 8) 

A. Mounting Bracket 
B. Thermostat 

. 
KW 

2.5 
2.5 
2.5 

5 
5 
5 

7.5 
7.5 
7.5 
10 
10 
10 
5 
5 
5 
5 

7.5 
7.5 
7.5 
7.5 
10 
10 
10 
10 

12.5 
12.5 
12.5 
12.5 

15 
15 
15 
15 
iu 
20 
20 
20 
25 
25 
25 
25 
30 
30 
30 
30 

37.5 
40 
40 
40 
50 
50 
50 
50 

*SPECIAL 

D 
(mln) 

6 

6 

30-2403 
30-4803 
30-6003' 
40-2083 
40-2403 
40.4803 
40-6003' 
60.2083 
50.2403 
50-4803 
50-6003' 

MOTOR 
PHASE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 

HEATER 
VOLTS 

208 
240 
277 
208 
240 
277 
208 
240 
277 
208 
240 
277 
208 
240 
480 
600 
208 
240 
480 
600 
208 
240 
480 
600 
208 
210 
480 
600 
208 
240 
480 
600 
208 
240 
480 
600 
208 
240 
480 
600 
208 
240 
480 
600 
208 
240 
480 
600 
208 
240 
480 
600 

BTUH 

8550 
8550 
8550 

17100 
17100 
17100 
25650 
25650 
25650 
34200 
34200 
34200 
17100 
17100 
17100 
17100 
25650 
25650 
25650 
25650 
34200 
34200 
34200 
34200 
42750 
42750 
42750 
42750 
51300 
51300 
51300 
51300 
66400 
68400 
68400 
68400 
85500 
85500 
85500 
85500 

102600 
102600 
102600 
102600 
128250 
136800 
136800 
136800 
171000 
171000 
171000 
171000 

ORDER C. Other 

' E  
(min) 
6 

12 

RPM 

1550 
1550 
155OlIlO 
15501110 
1550 
1550 
15501110 
1550 
1550 
1550 
1550 
1550 
1550 
15501IlO 
1550 
1550 
1550 
1550 
1550 
15501110 
15501110 
1550 
1550 
15501110 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 
1550 

F 
(min) 

4 
4 

HP 

1/10 
1/10 

1/10 
1110 

1110 
1/10 
1/10 
1/10 
1/10 
1/10 

1/10 
1/10 
1/10 
1/10 
1/10 

1/10 
1110 

114 
114 
114 
114 
114 
114 
114 
1/4 
114 
114 
114 
114 
114 
114 
114 
114 
li4 
114 
1/4 
114 
114 
114 
114 
114 
119 
114 
114 
114 

STEPS 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
I 
2 
2 
1 
1 
2 
2 
2 
2 

PHASE 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

ONLY 

AMPS 

12 
10 
9 

24 
21 
18 
36 
31 
27 
48 
42 
36 
14 
12 
6 
5 

21 
18 
9 
7 

28 
24 
12 
10 
35 
30 
15 
12 
42 
36 
18 
14 
56 
48 
24 
19 
69 
60 
30 
24 
83 
72 
36 
29 

104 
96 
48 
37 

139 
120 
60 
48 
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1 
j 

I 

FAN. 
olA. 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 . 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 ' 

16 
16 
16 
16 

CFM@ 
I,,oF 

500 
500 
500 
500 
500 
500 
870 
870 
870 
870 
870 
870 
500 
500 
500 
500 
870 
x7u 
870 
870 
870 
870 
870 
870 

1250 
1250 
1250 
1250 
1250 
1250 
1250 
1250 
1250 
1250 
1250 
1250 
2050 
2050 
2050 
2050 
2050 
2050 
2050 
2050 
2050 
2050 
2050 
2050 
2050 
2050 
2050 
2050 

AIRFLOW 

OUTLET 
VELFpM 

605 
605 
605 
625 
625 
625 

1075 
1075 
1075 
1090 
1090 
1090 
625 
625 
625 
625 

1075 
11115 
1095 
1075 
1090 
1090 
1090 
1090 
1560 
1560 
1560 
1560 
1575 
1575 
1575 
1575 
1615 
1615 
1615 
1615 
1440 ' 

1440 
1440 
1440 
1455 
1455 
1455 
1455 
1490 
1500 
1500 
1500 
1540 
1540 
1540 
1540 

F::is 
0 
O 
O 
O 
0 
0 
O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
U 
o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
6 
6 
0 
0 
6 
6 
0 
0 
9 
6 
0 
0 
12 
9 
6 
0 

STANDARD 

CONTACTORS 

0 
0 
0 
0 
0 
0 
1 - 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
1 
3 
2 
1 
1 
4 
3 
2 
2 

TEMP. 

16 
16 
16 
32 
32 
32 
27 
27 
27 
30 
36 
36 
32 
32 
32 
32 
27 
27 
27 
27 
36 
36 
36 
36 
32 
32 
32 
32 
38 
38 
38 
38 
51 
51 
51 
51 
39 
39 
39 
39 
46 
46 
46 
46 
58 
62 
62 
62 
77 
77 
77 
77 

RECOMMENDED 
MOUNTING 

HEIGHT 

HORIZONTAL 
~IscHARGE 

IFT.1 

8 
8 
8 
8 
8 
8 

10 
10 
10 
10 
10 
10 
8 
8 
8 
8 

10 
lo  
10 
10 
10 
10 
10 
10 
11 
11 
11 ' 
11 
11 
11 
11 
11 
11 
11 
11 
11 
13 
13 
13 
13 
13 . 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

FIELD 

COPPER 
AWGIMCM 

2442 
2-#4 
2-#14 
2-#lo 
2-#lQ 
2-#lo 
2-# 6 
2-# 6 
2-# 8 
2-# 6 
2-# 6 
2.# 6 
3-#I2 
3-ff12 
3-444 
3-#14 
3-m0 
3-#1n 
3434 
3-#14 
3-# 8 
3-# 8 
3-#l2 
3444 
3-# 6 
3-#8 
3-#12 
3-#4 
37# 6 
3-# 6 
3-#lo 
3-XI2 
3-# 3 
3-# 4 
3-# 8 
3-#I0 
3-# 2 
3-# 3 
3-#8 
3-#I0 
3-# 2 
3-# 2 
3-#6 
3-# 8 
3-# 0 
3-# 1 
3-# 4 
3 4  6 
3-#I0 
3-#00 
3-# 3 
3-# 4 

t 
T z t d  

18 
18 
18 
18 
18 
18 
26 
26 
26 
26 
26 
26 
18 
18 
18 
18 
26 
26 
26 
26 
26 
26 
26 
26 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 

BUILT-IN 
FEATURES 

TRANSFORMER 

N 0 
N 0 
YES 
NO 
NO 

YES 
N 0 
N 0 

YES 
N 0 
N 0 

YES 
NO 
N 0 

YES 
YES 
NO 
NO 

YES 
YES 
N 0 
N 0 

YES 
YES 
NO 
NO 

YES 
YES 
N 0 
N 0 

YES 
YES 
N 0 
NO 

YES 
YES 
N 0 
N 0 

YES 
YES 
N 0 
N 0 

YES 
YES 
N 0 
N 0 

YES 
YES 
N 0 
N 0 

YES 
YES 

VERTICAL 
DISCHARGE 

(FT.) 

10 
10 
10 
10 
10 
10 
14 
14 
14 
14 
14 
14 
10 
10 
10 
10 
14 
14 
14 
14 
14 
14 
14 
14 
2 1 
21 
21 
21 
2 1 
2 1 
21 
21 
21 
21 
2 1 
71 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

lBS 

50 
SO 
63 
50 
50 
63 
51 
51 
64 
60 
60 
72 
51 
51 
64 
64 
51 
51 
64 
64 
60 
60 
72 
72 
61 
61 
73 
73 
61 
61 
73 
13 
64 
61 
73 
73 

104 
104 
114 
114 
120 
120 
130 
130 
122 
120 
130 
130 
127 
122 
133 
133 

RECOM!nENDED tt 
SUPPLY 

YJlRES 

ALUMINUM 
AWGlMCM 

2-#lo 
2-732 
2-#I2 
2-# 6 
2-# 8 
2-#I0 
2-# 4 
2-Y 4 
2 4  6 
2-# 2 
2-# 4 
2-# 4 
3-#I0 
3-#I0 
3-#12 
3-#2 
3*# 8 
3-#lo 
3-#I2 
3-#12 
3-# 6 
3-# 6 
3-#lo 
3-#12 
3-# 4 
3-#6 
3-#10 
3-#l2 
3-Sf 4 
3-# 4 
3-#I0 
3-410 
3-# 2 
3-# 3 
3-# 6 
3-#lo 
3-# 0 
3-# 2 
3-#6 
3-# 8 
3-# 0 
3-# 0 
3-#4 
3-# 6 
3-#00 
3-# 0 
3-# 3 
3-# 4 

3-MOO0 
3-MOO 
3-# 1 
3-# 3 

CONTROL 

208 
240 
277 
208 
240 
27 7 
208 
240 
120 
208 
240 
120 
208 
24 0 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
24 0 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 
208 
240 
120 
120 

WEIGHT 

23 
23 
29 
23 
23 
29 
23 
23 
29 . 
27 
27 
33 
23 
23 
29 
29 
23 
7 1  
29 
29 
27 
27 
33 
33 
28 

- 2 8  
33 ' 
33 
28 
28 
33 
33 
29 
28 
33 
33 
47 
47 
52 
52 
55 
55 
59 
59 
55 
55 
59 
59 
58 
55 
60 
60 



TABLE 4: TEMPERATURE CONTROL KITS 
7- 

TABLE 5 :  DIFFUSER KITS iQm :*,, -<,* 

un a MLVU I W W I ~ I Y L ~  

TK-1 Integral Thermostat Kit, 1 Stage Heating (SPST, 24-277V) shipped 
separately as kit 

TK-1FM Same as TK-1, except factory mounted 

TK-2 Integral Thermostat Kit, 1 Stage Heating, (DPST, 24-247V) use 
where full line break is required, shipped separately as kit 

TK-2FM Same as TK-2, except Factory Mounted 

TK-3 Integral Thermostat Kit, 2 Stage Heating (S-SPST, 24-277V) 
shipped separatelyas kit 

TK-3FM Same as TK-3, except Factory Mounted 

TK-4 Wall Thermostat Kit, 1 Stage Heating (SPST, 24-277V) 

TK-5 Wall Thermostat Kit, 1 Stage Heating (DPST, 24-277V) use where 
local codes require a full line break ' 

TK-6 TK-6 Wall Thermostat Kit, 2 Stage Heating, Auto/On and Heat/off/Cool 
Switches on subbase (2-SPST, 24V only) 

TK-8 Wall Thermostat Kit, 1 Stngc Heating, 1 Cooling (2-SPST, 24-240V) 

Subbase for TK-8, Fan/Off/Auto Switch 
Wall Thermostat, 2 Stages Heating (2-SPST, 24-240V) 

TK-11 SumrnerIWinter Switch Kit, (SPST, 24-277V) shipped separately as kit 

TK-11FM Same as TK-11, except Factory Mounted 

TK-12 Wall Thermostat Kit, Night Setback with 24  Hour Timer, 1 Stage Heating 
(SPST, 24Vonly), does not require separate power supply 

Suff ix-24 24VControl With Contactor if Required (add suffix to unit catalog number) 

Suffix-2s Two Step Operation in lieu of single step(add suffix to unit catalog number) 

Suffix-MR Manual Reset Thermal cutout (add suffix to unit catalog number) 

Suff ix-RC Remote Control Panel, UL Listed, surface mounted (consult factory) 
(add suffix to unit cataloa number) 

- 
CATALOG NUMBER DESCRIPTION 
CD-1 Diffuser Kit, Cone type for vertical discharge (2.5-20 KW) 

CD-2 Diffuser Kit, Cone type for vertical discharge (25-50 KW) 

LD- 1 Diffuser Kit, Four-Way Louvers(2.5-20 KW) 

CATALOG NUMUkK DESCRIPTION 
WB-1 Wall Mount Assembly Kit (for horizontal discharge) wall and swivel brackets 

TABLE 6: MOUNTING U A n  

/ BULLETIN A107 77 



I E 3: AIR DISTRIBUTION PATTERNS r 

APPROXIMATE MOUNTING HEIGHT AND FLOOR COVERAGE (FEET) 

SIZE STANDARD 
(KW) LOUVERS 
BTU- (0") 

4-WAY 
LOUVERS 

(45") 

CONE 
* DIFFUSER 

STANDARD 
LOUVERS 

(45") 

Note: Height is based upon optimum floor coverage with 50 fpm velocity four feet above the floor. 
Specific boundary pattern is dependent upon obstacles, drafts and mounting arrangements. 
Drawings are not to scale. 
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sample specification 
1. Furnish and install Brasch UL Listed unit heaters with 

voltage, phase, number of steps, heating and air deliv- 
ery capacities as scheduled. Threaded mounting holes 
shall be provided and each unit shall be universally 
suitable for vertical or horizontal mounting. 

2. Unit heater shall be draw-thru design to provide uni- 
form temperature across heater element and forced 
air cooling of motor with ambient air. 

3. Heater elements shall be corrosion protected, plate fin 
type with elements brazed to common fins for maximum 
strength and heat transfer. Contactor(s) shall provide 
disconnecting line break. Automatic reset thermal cut- 
out for each element assembly shall provide protection 
from overtemperature. 

4. All motors shall have permanently lubricated bearings, 
built-in thermal protection and shall be completely en- 
closed. Motors lh HP and greater shall have ball bear- 
ings. Separate motor supply circuits shall not be re- 
quired. 

5. All units to have single supply circuit with fuses as re- 
quired by NEC for element and motor protection. 

6. Fans shall be aluminurn, directly connected to the fan 
motor. Units 5 KW and larger shall have thermal fan 
delay to remove residual heat from heater cabinet and 
recirculate ambient air until temperature drops to 90F 
for maximum energy savings. All metal surfaces of the 
cabinet shall be protected by baked epoxy finish. 

7. Brackets shall be furnished for wall (or ceiling) mount- 
ing where shown on heating schedule. 

8. Individually adjustable louvers shall be furnished to 
direct discharge air as desired. (Optional: Downflow 
diffusers shall be provided where shown on schedule. 
Specify: Cone type, or four-way adjustable louver. 

9. Thermostat shall be provided where shown on schedule, 
to match number of heater control steps. (Specify: 
Built-in or remote room thermostat.) 

10. Other options provided shall include: 
A. 24V Transformer 
B. Two Step Control 
C. SummerIWinter Switch for Ventilation Only 
D. Main Disconnect Switch (Remote) 
E. Heating/Cooling Thermostat with Fan Switch Sub- 

base 

11. Manufacturer shall provide one year guarantee against 
defects in workmanship or material. 



mounting 
- arrangements 

Any Brasch unit heater can be mounted in  either a hor- 
izontal or vertical discharge position: 

HORIZONTAL DISCHARGE-heaters can be mounted hor- 
izontally using four 112-13NC threaded rods (provided by 
otheq) or the optional swivel and wall mounting brackets. 
The swivel bracket allows heater to be rotated to  face 
various directions and can be ordered separately for use 
as a ceiling bracket. The wall mounting bracket pmvides 
minimum spacing required for the heater in all directions. 
A 18NC threaded bolt with locknut attaches the swivel 
bracket to the wall bracket. The wall mounting bracket 
attaches to the wall using four SAE Grade 5, 1/2-13NC 
bolts and nuts. Bolts and nuts are provided as part of 
the wall mni~nt and swivel bracket kits, 

4 

VERTICAL DISCHARGE - heaters are mounted vertically 
using four 112-13NC threaded steel rods (provided by 
others). Four threaded holes on top of the heater are 
provided with internal stops to prevent excessive inser- 
tion of rods. Additional mounting hardware, if required, 
is supplied by the installer. 

application tips 

r 

El- El- 8- rn + 
t t t 

- +a- m 
+ + + 

t -1 -1 +El 

FIGURE 10 

1 
L d t  

4 5.L 
Swivel Bracket 

FIGURE 85 Horizontal Discharge Threaded Rods 
f- taptlonal) 

F I P M I  9: Vertical Discharge 

the space. Distance between unit heaters should not be 
less than the throw of one heater nor more than twice - - - 
its throw; for throw data, see page 5. For interior spaces 

LIMITATIONS-Unit heaters should not be used in poten- and for high bay areas, additional unit heaters mounted 
tially explosive atmospheres, nor should they be located vertically can be used. In warehouse type applications, 
where obstructions might block air inlet, motor cooling where maintaining minimum temperatures is the basic 
vents or discharge. requirement, one or more large unit heaters can be used 
APPLICATIONS-larger rooms require multiunit installa- in order to reduce initial installation expense. 
tions; arrange units to provide perimeter air circulation. 

FIGURE 11 

Small rooms can be heated by one unit heater. Where two 
walls are exposed, heater should be mounted as shown. 
For individual spaces, total heating capacity is calcu- 
lated in the conventional way, using formulas in the 

To prevent air stratification, the total CFM capacity of ASHRAE Guide. 
all units should circulate the room air volume at least When heating capacity for a pedestrian entryway is un- 
three times per hour. known, a rule of thumb of 4000 watts per door can be 

Unit heaters should be located so their airstreams wipe used. 

exposed walls without blowing directly at them. In mul- Unit heaters are frequently used to combat cold air 
tiple unit heater installations, it is good practice to inrush when loading dock doors are opened. For such 
locate units so each unit supports the airstream of an- applications, one or more units should be arranged to 
other, thus setting up a circulatory air movement within blow warm air across the opening, not toward it. 
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other Brasch products 
HOT WATER BOILERS- provide hot water for space 
heating in commercial, industrial and institutional build- 
ings. Recommended for supplying hot water to coils 
located in hazardous locations. Also used for process 
applications in industrial plants. Ill. Listed with ratings 
to 3600 KW. Ask for Bulletin A120. 

STEAM BOILERS-provide steam for space heating in 
commercial, industrial and institutional buildings or 
steam for humidification, sterilization and industrial 
process applications. UL Listed with ratings to 3600 KW, 
high or low pressure. Ask for Bulletin A124. 

. ELECTRIC DUCT HEATERS - custom designed for warm 
air space heating applications in commercial, industrial 
and institutional buildings, manufactured in unlimited 
sizes and capacities. Heaters are UL Listed for zero 
clearance and meet UL and NEC requirements. Ask for 
Bulletin A102. 

ELECTRICAL ENCLOSURES-manufactured to NEMA 1, 
3R, 4 and 12 requirements in industry-standard or cus- 
tom sizes. Available with baked-on epoxy or primer 
finish. Ask for Bulletin A115. 

REMOTE CONTROL PANELS - custom designed, UL 
Listed, used for the control of Electroduct heating coils 
and many other types of electric heating equipment. The 
combination of Brasch panels with Brasch heaters as- 
sures you of one-source responsibility and a fully coor- 
dinated, prewired, factory tested electric heating package. 
Ask for Bulletin A105. 

STORAGE WATER HEATERS-provide domestic hot water. 
Standard heaters are available in capacities up to 4000 
gallons and 990 KW with lined vessels. Ask for Bulletin 

ELECTRIC BASEBOARD HEATERS-provide economical sup  
plementary heat, 187 or 250 watts per lineal foot. UL Listed 
and NEMA constructed units combine aesthetics with effi- 
ciency and strength for comfort heating. Ask for Bulletin 
A123. 

guarantee I I 
BRASCH MANUFACTURING COMPANY, INC. guaran- 
tees all electrical components, cabinet and heating el* 
ments against defects In materlal and workmanship for a 
period of one year from date o f  purchase. Should m y  evl- 
dence of defects in  material or workmanship occur during 
theguarantee period, Brasch Manufacturing Company, lnc. 
will repalr or replsce the pert at I t8 own dlacretlon without 

FLANGED 

PANEL 

charge. Brasch Manufacturing Company, Inc. shall not be 
held reaponsibla for any field chutes In connection with 
the removal or replacement of allegedly defective equip- 
ment, nor for incidental or conquentlal  damage. Pam 
being returned to the factory must arrive prepaid and 
upon prior approval by the Company. 
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Purpose 

Designed to circ~rlate (pump) heated or chilled watar, qcrictly and speedily, in 
Hydronic Systoms for all rcsidencos and small commercial establishments. May 
a lm br! llsnd for zoning l i ~ r ~ c l  Installations and in bronze for fresh wator rrcrvicc:. 

Psaturms 
# Qlriet operation 
# Motor - Rubber Mounted, Overload Protected 
# One piece, cast impellers for longer life 
# Leak-proof mechanical seal - two piece type, easily replaced 

# Stainless steel shaft - hardened and ground 
# Smooth, safe drive coupling 

# Easily serviced with ordinary tools 
# Porous bronze bearings 
# Permits the use of small size piping 

1 Supplies heat almost instantly upon a call for heat from the room 

delivered to the rooms. 
TZermostai . When the Thermostat is satisfied, the circulator stops and no rno e heat is 

2 When used in conjunction With Taco Flochek and Water Heater, the same 
boiler which provides the heating, also supplies domestic hot water all year 
'round for kitchen, bath and laundry. 

3 For house heating, circulators are available in cast iron construction. For 
domestic or fresh water circulation, specify bronze construction. 

- -6 ROTATED FLANGE k ~ r f  POSITION ON UNllO 

Na. 1171 

> 
Ir. 

PRODUCT MOTOR I11 DIMENSIONS . INCHEB APPROX 
N u M s r n  (I) FLANOE - wnr 

SIZE 
0 

LBS 
CURRENTII) OLD 100-AC-1 PH (1) RPM A B C 

b 

UN110 HC %", l", I%", 1%" i / i2HP-l15V 1725 14% 1 2  81/2 6%6 21 

111 HDH %", I", I%", 1%" veHP-115V 1725 1 5  1 3  10% 8% 26 
4 

%", l", 1!4",,1%" 113 HP 11 5V 3450 16% 

:::'I I l i " ,  ::- H P  115" 1/25 16 :: I 1 1 i 1 1 I IU"I 1" Sweat I I I ~ H P  1 l f , V  1775 1 1 3 ' 4  44, II 

110 IIC 10 1/11 I 1 ! I I l l i  1 13!i 
. -  



* 2 
%a &.a r :; >.v Only 

--- --- 
1sro~7 - .  J i g 3  Llaluc. 

#on, 81  

n l t  400 (q) inlets ( I ) outlets. TempControl thermostatic 
contro\ler with swivel action check stops, removable cartridge with 

4i''4Eh . 
Models 5.201, 

stra~ner, stainless steel piston and liquid fill thermal motor with through 5-700 h . ~  

bellows mounted out of water. Standard rough chrome finish, . .. . integral check srf~ . 
a (illustrated) 

uodg No. Inlet8 0utl.t 
5-200 $6r" %" 

1 5-400 - $6 
5500 1 1 Y4 
woo 1% 1% 
s-w3 1% in 
5- 1000 1% 2 

.i<illitication~ ' 
suffix 1 For use in photographic or x-ray 

work - available as 5-200.1 or 
5-400- 1 

Sufix P ' Wish chrome highlight finish 'b 

Sutfix W Wall mounting bracket 
iuitix RO 8p.n - - r e c m m  tor \. Models 5-900 dl ~1 3 

non-intemptd 8 w i W ~  1000 have sepatd t: 
check stops 

I 

L .-'------ - ---* . . - - - -. .. -- 1-- -I .I r 

Physical Dlmerwlons 
- - 

Model No. . - -- 
'i-200 
.;.'+oo ' 
.,.m 
: ioo 
!300 
roo0 

. .-- - - 
A B C  D .--. -----.- 
6%" 5 W  1%" 2%" 
6Y4 6% 1 2% 
8 6 9 C 1 H  2% 
8 &%I% 2 1  

12 7% 2% - 
12 7% 2% - - . - - . - -. 

SYMMONS T-425 I DIAL IER1IIYElU 



s t  and i f  under a 
A.S.S.E. Standard 1013 

* r  '** "G'N~' 
.,* 

C.S.A. Certified through 1'' 

No. 900 Series 
Reduced Pressure Principle Backflow Preventer CONSTRUCTION OF BASIC VALVE 

(GATE VALVES AND STRAINER NOT SHOWM) 3 
Watts No. 900 Series provides the complete concept in cross 
connection control for the protection of otable water and i t  
is a unique patented design meeting t 1 e specifications of 
A.S.S.E, Standard 1013 for reduced pressure prlticiple backflow 
preventers. Also, accepted by U.S. Public Haolth Service. 

DIRECTION OF NORMAL FLOW 

9 
I l f l lJBI f 

IINION 
INLE r 
CUNNLCTlON - VALVE 1 Boyond its size, weight, and cost ~~t lv t~~~lu~joa,  tho No. 900 SIII~I~~ 

offor moiiy other advtllltagos of value to anyono collcnrllod w ~ t h  
efficient crass connection control such as dasigii simplicity, low 
flow resistance, quiet operation, simplified installation, and 
servicing. 

' ASSEMBLY 

7 
The No. 900 assembly is the only backflow preventer furnished 
complete with strainer, test  cocks, and gate valves. Its compact, 
well-balanced, practical design now brings complete protection to 
thousands of installations which were not economically possible 
before such realiRic considerations were proven and available. 

TEST 
COCK 7 

1 
Its1 
C O L K  3 

Union Connections Compact sizo for saso nf 
Stainless stoel internal partr insbllrtiuti 

mStendrrdly furaislied with Manit~iaa totnl of 10 ports 
on body strainer required for cumplute scrrvico - tdaximuni flow at low Patented do~lbla seated 

pressure drop First Check Valve 
# 

ASSEMBLY 
v - 

COCK 4 
UNION 
OUTLEl 
CONNECTION 

DIMENSIONS (Inchor) 

I Maximum Supply Pressure 175 Ibs. 

No. 900 ad iched co~iiplete with 
Ontn v11Ivo8, slruinnt IIII~I 
tusl  cock^, 11s ufinwti. 



FOR LARGER SIZES 

;, / ptional Parallel Installations 
using smaller sizes 

Preventers i s  the 

For e two valve Inrtnllt~lion, I ~ H  IIIIIII enpnclty o l  I l lct  I~IIVII:II~ 

s l~ould equul ur excutr~l llrut r a r l ~ ~ l ~ o d  Ily thtr aysl~aa. 
The number of devic~s and sitns used in 'parallel should be 
determined hy the engineer's iudgement based on the operating 
condi:!ons of ,a specific installation. 

> .  SIZES W". I". 1%'' 

fay 21/2'' Main Line 

RECOMMENDATION: 
lnsrall twu sire 1%" No. 900 to provide 
a total flow up to 260 GPM. This 
exceeds the required testing capacity for 
a sinolo. 7%" backflow preventer, based 
on eppllcable standards referrod to. 

CLOYY-WM 

, . * OPENINP .I PRESSURE 

for 3" Main Line q UIIO Mtrrm~~rn A I I ~ ~ W P ~ I ~  

nf llutrrl Prnrr~ire Lor\ at A c t ~ ~ r l  Cal~nclt 
:. , Davlau Flow Usred How Wrta No. NU 
.I 20 PSI 35 

I 
%Ir 30 GPM . . I  

3 ,  1 " 50 GPM 18 PSI 55 
t '  ' . ; 1%" 75 GPM 18 PSI 75 

. 1%" 100 GPM 16 PSI 130 
.+ --... 

2" 160 GPM 16 PSI 175 . .  
., : 9%" 225 GPM 16 PSI 225 + ' :. 

' \  3" 320 GPM . 15 PSI 320+ ' 

1 .  " 4" 500 GPM 
' I  , 14 PSI 540 

* .  *. 68' 1,000 GPM 14 PSI 1,000+ , 
I .  . 

a .? *Avpllabl~ In mid 10761 . . 
RICQMMINDATION I thaw II& dirt MI 4pplw~U dwica m ~ t f  dwllvef b w d  0n 
ln~tal l  twa ~ I I M  2'' NO BOO tn ptuvidn w . . . )  dlnwabla rclsuro drop1 Qawn, 7h81r prff~rmancr 
total tlaw up to $hO (IPM, Tll~ti r r r ; r rd~ I lrq 11Irafle111 b I at-i I* In thi~ U~lkartlly of M ~ ~ H I I  G#l~larnh 
l a  ra111111wd lwrllw~ c;#p~~rltv (111 r UIIUI~ I tfdmu* at Erctt &l,ratlnn 6tm!rf1I''#t11l A #  I.1.81~ndrrd 1013 
3" kuektlnw (~rwnrrlur, Itbaud 1111 MIIIII . ' I  
caltln slnnde~dr t ~ l r r ~ a d  In. * ' ~ 1 ~  u h  ~ B V B  hoen tntud undtr the p t o v l ~ ~ 8  mnd mud 

. .-,ur,ar(It,~d 111861 p a r t u ~ m ~ n ~ ~  ta t~ t t~re~nt~ ls  II shl)wn 
86 . - - ' . 11 



Qtf~ignod to equal or ~xr-r!c!d tlis rl!t,lrirernurrtr o f  A !i S Sl:~ctr~;~!rf 
AWWA Stantlard C.501i i~nd U.S.C. Fountlat~on for Crnrc C~;..nc . . Control Standard for reduced pressure princlplc hackf!ow pv JP 

. . .. . . , . . ..LA-.. ..- . 

I .  4 ,  . C. 1 .; :- 
, E  ,. 

I . ,  ' 

- 4 , .  ~ , * , , .  . 

' I 

1 , . * , . :  

No. 900 ~ e r i e s ' 2 ~ ' @ , ~ 3 ~ ' ,  4", 6' 
Reduced Pressure Principle BacMlow Praventer 

/ 
PEAT URlMO . 

"WING OUT SERVICE'*\ 
I 1 hese four larger sizes of the No. BOO 

are designed with r Swing Out Access 
Door which exposes the 1st check 
vrhn ~sembly for ulck rimplifted 
sewicing. Also, the 1 nd check valve 
is easily accesslbla All uats r r t  
nmovtbh. 

Patent PIndlnq I 
Watts tergw size No. 800 Series backflow preventen have the rnme basic 

. design feetures 8s sites %" 2" described on page 10, except they are 
constructed with a swing out wwice door as described above. They ere 
furnished with bronze or iron body construction, internal water ways 
epoxy coated (FDA approved), stainless steel and brass internal parts, 
end flange bolts, and durable, tight-seating rubber check valve assemblies. 
Is furnished complete with test cocks and available with and without gate 
valves. No. 900 Series is suitable for supply pressure up to 175 psi and for 
water temperature up to llO°F. 

Size Material Weight 
2%" Bronze 210 Ibs. 
3" Brana 240 Ibr. 
4" Iron 671 lbs. 
4" , Illonre 614 Ik, 
B" lrrrr~ 1,1?fl 1111, 

St~lnles\ \tee1 ~ l ~ t r r l ~ ~ l  patlc 

Slanrtdr:~:y fn tn~s l~~~r l  with 0 S. X1 Y. g.1:~ b . ~ l v r \ .  

Swiltg nttr acce5s d:lur f o ~  r~rvicc!  s i ~ i ~ : ~ l r c ~ c y  

Pi~tt~litc.il r lo l t l~ l r  SI:,I'..L{ f ~ . . t  ~tl**c!c v a l ~ l a  1:); 111. 4 . . . f+  *. 

R1:lirf 1' 11 fur a is<~n?t~.~i  back ~trr.,,:: J I I~  It.>@ k 4: 'I a .. 
vae ~IIIIJ 

Fu~t~ts l~c.~l  wt t l~ flnti~, a11 e~~ t~~~r ! c t i n r~ r  
R,III ritrvt. c~nttrttilc!r~,lt t r \ l  cr~ckr 

I . r ~ l ~ c l ~ l ~ . l v  t ~ . l r ~ r ~ ~ i t l r l .  .I.$ r.1111 4 11t-c.l~ vain* .I :.I.I,III~/ ~~I I~~~I I~ I .  

DIMENSIONS 

tNOTE: Sizes 2%" end 3" available mid - 1975. 

NO, 900 4" - 6" CAPACITY 

NO. TK- 9 e r c i t f l ~ ~  Prtvlntsr ?@st K I ~  

The Watta No, TK.8 Backflow Prwenttr Test Kit is a compact portable 
testing device especially made for testing ell Reduced Pressure Principle 
Bockflow Prevention Devicg. The TK.0 ir easily connected to my RPZ 
device enabling accurate testing of "zone" differential pressure, relief 
valve opening differential, fouled check valves or similar problems that 
visual inspections cannot locate. The unit is encased in a rugged carrying 
case for easy handling end accessibility. 

SPECIFICAT IONS 
Maximt~m werkillg II~I!SUIII! .- 30U 11ni It\" u!~ IJIIII!~ SIIIIII 

M~MI~IIIIII werki~rll I ~ t s l ~ l t ~ a l t r r r  31U"f 
(inu11u , 11 1U II\III MJIIIJ Ih IICVIIIUI:~, 11111 rr:alll 
1lebc.s . 1 I) 3' uv11l1 '5" II.III,I~II IIII~IIIIII~I IIIIIOIBI~ 
~ n n l l l l l ~ ~  ( . I ,  I;' IIIIII~IQ~II 11~11)11111b. ( 1 )  ' IIII~IIIII~~~, l111 II~I~III~I~~~J 

MII~IIIIII 11 t I ~ h ~ ~ ~ ~ ~ l  10 11111 111111 111111ln 

I:I~W* ,I~I~I k II~I~~~IIII IIIOI~II~II ,$I it111 WIIIV ..IIIII ti11 1111 1111 III,II.I III I 8 I 111.1. 
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CRANE SUPPLY 
COMPANY 

# ELECTRIC GLASSLINED WATER HEATERS 

S YEAR 10 YEAR The attractively styled glass- 
lined SILVER MONITOR ELEC- 
TRIC will deliver an abundant 
supply of clean, piping hot 
water throughout years of eco- 

I nomical trouble-free service. 
1 Its quiet operation and no 

vent design make it perfect for 
locating in kitchens, rumpus 
roams, finished rooms and the 
like. Check these advantages. 

ECONOMY IN OPERATION! 
I Immersed HEATING ELE- 

MENTS transfer heat direct- 
ly into water for maximum 
efficiency. 
FIBERGLASS INSULATION 
forms a positive heat barrier 
. . . saves fuel! 
COMPACT DESIGN takes 
less space, enables law-cost 
installation. 

OEPENDABLE LONG-LIFE 
PERFORMANCE! 

The finest in GLASS LINING 
for superior tank life and 
water cleanliness. 
Magnesium ANODE ROD 
protects tank interior against 
corrosion. 
Snap-on THERMOSTAT au- 
tomatically controls water 
temperature . . . assures 
continuous trouble-free ser- 
vice. 
UL LISTED All models com- 
ply with safety specifications 
outlined in Underwriters' 
Laboratories, Inc. Standards 
for Safety, UL174. 
SUPER STRENGTH TANKS 
provide long life and that 
important marsin of safety. 



In keeping with our pol- 
icy of continuous prod- 
uct improvements, we 
reserve the right to make 
minor changes without 
prior notice. 

, --E':.C 
' '" . GLASSLINED TANKS The complete F -  - I *  

,., inner surface of every tank 1s lined 

with an extra thick coatlng of v~ t r~ f~ed  
' ; glass, permanently bonded under in- 

T A P  
ANOOE VALVE 

I tense heat (1600 F.) to insure clean. 
rust-free water throughout a longer tank 
life. 

SPECIAL ECO (Energy Cut-O(l) FEA- 
TURE A special UL listed. factory in- 
stalled heat sensitive device culs of1 

' ALL power to heater should tank wa- 

- A  
, ter temperature reach 210 F. 

-7 . ANODE ROD Extruded magnesium 
rod suspended in the tank protects your 
heater against corrosion. 

, . HIGHLY EFFICIENT THREADED EL- 
5 EMENTS Immersion type heatinn ole- 
L: ments put all heet directly into water 

s .,, tor greater efficiency. Pressure sealed 
. to prevent leaking. 

. 
WELDED STEEL COUPLINGS No in- 

ternal threads to cause n i~p l e  leaha 
ROD OPENING 

' -i 
h 

1 .  

- ' 
* 

T. I P. VALVE OPENlNa Separate 
?k" N.P.T. opening provided for instal- 
lation of Temperature-Pressure relief 
valve. Maximum Hydrostatic Working 
Pressure 150 PSI. 

TRIPLE TESTED TANKS Each tank 
is carefully tested three times during 
manufacture. 

W FIBERGLASS INSULATION An extra 
dense blanket of non-settling fiberglass 
surrounds tank and keeps heat loss to 
rnin~rn~im - qavnq fue 

W SET AND FORGET THERMOSTAT 
CONTROL Once the theirnostat is prop- 
erly set, you get a constant supply of 
hot water at your desired temperature 

I UL LISTED All models comply with 
Sifoty Spec~lications outlined in Under- 
writers' Laboratories. Inc. Standards for 
Safety, UL174. 

-- - . - 
5 Year 10 Vex R c o v e q  
Lmt. lmt. 

Warranty Wananty 
Modd Model 

uo. 
c ~ . ~ o - ~ R s ~ - - c ~ o . ~ o  1 6 7  

47% -_20 115 

-- 
10-Year models ~nelude add~t~onal Anod~c Prolect~on 
Full tarma of Llrn~tM Wa'rrnll may k found In t h~s  catalog 

klutmurn wmltam lhorrrr hem @m mdl@blr when rgeei(kd. 
*(Doubk .kmmt Mllg.cl H. b a d  on rimult.n.aous oprrtion n d  muat k .rp.cifirb 
oth.mh. Itmaw mhmnb m wind to operate tndapaa&ntIy in an 1At.rSockmng ctrcutt.) 

All wattqu lnul bantarm to kcJ adoa and utility mquhmnb. LUIbUM rmximum per- 
mMMewammIrr  T 8 ~ k k r ~ . b o v e , ~ ~ ~ k k t . r m i A e d ~ t t ) n r ~ k  
of 4, p ~ h .  per 1# -w ah" WATER INLETS 8 OUTLETS 

CRANE m y  COMPdm W PARK AVENUE NEW YORK, N. Y .  10022 
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SOLAR PANELS 

AND 

SYSTEM 



Forced Air S ace Heating I pool Water Heating 
~. RESIDENT! AL m m e s t i c d r  mating 



PP-PRODUCT PRESENTATION 

The Solar Air Heating System 
The Solaron solar heating system is marketed Solaron in all aspects of solar heating, design, 

throughout the U.S. by local distributors and dealers equipment application and installation. Solaron SOLARON who are well established in the HVAC industry. The engineers and field servicemen support the distributors 
C O R ~ R A T ~ O N  Solaron distributors maintain a complete stock of and dealers as required, and provide on site assistance. 

T.M. Solaron equipment. The distributors, who also handle 
major brands of heating and air conditioning The Solaron collector, air handler and controller 
equipment, work with dealers who are HVAC installing and necessary ductwork is installed by the HVAC 
contractors. The Solaron dealers are established and contractor. The general contractor usually builds the 
reliable contractors who are familiar with installing heat storage container. The system is then tested 
heating equipment and associated ductwork. Both the all of the and 
distributors and dealers are thoroughly trained by checked for proper operation. 

OP-OVERALL PRODUCT, IN PLACE 
SYSTEM OPERATION TYPICAL COLLECTOR ARRAYS 

eliminates problems of freezing. 
boiling, leaking and corrosion. 

HEATING FROM COLLECTOR Air, the circulating heat 
transfer medium is drawn Il~rough the cullector where it is 
normally heated to about 120-150°F. When the space re- 
quim heat, the solar heated air is drawn through the air 
handling unit in which motorized dampers are au- 
tomatically opened to direct the hot air to the space. The 
air then retums to the collector where it is again heated and 
the cycle repeats itself. 

The Solaron Panels 
can be grouped 
together as shown 

-Cold Air Inlet 
HEAT STORAGE UNIT. m e  hest 
sbalUi4on provides a good supply 
air temperature to heat Me building. 

HEATINO FROM STORAGE At night or on cloudy days 
when solar energy is unavailable and when heat is needed 
in the space, the automatic control system directs the 
building return air into the bottom of the heat storage unit, 
up through the pebbles where the air is heated, through 
the air handling unit and into the space. When the solar 
heated air does not maintain the space thermostat setting. 
the automatic control turns on the auxiliary heater to add to 
the required heat. 

The internal 
manifolding 
that Solaron 
has pwmlts 
external duct 
connections 
as shown. 

O x ;  *I* 1 
Denotes Ai>ow @'@ (@'@) 

Water Coil - 

in lhe nclr (i.e., HOT on top-COLD 
on bonom). This allows optimum collector 

F 

a "  (lO"0) 
Duct Connection 
@ 2 CFMW (3 CFMW) 

efficiency since INLET temperature is low. 

STORIN6 HEAT When the space temperature is satisfied 
the automatic control system diverts the air into the heat 
storage unitwherethe heat isabsorbed by the pebble bed. 
The air returns to the collector where it is heated and this 
cyde is repeated. 

SOLARON DOMESTIC WATER HEATING SYSTEM 

SUMMER WTER HEATING In the summer, when space 
heating is not required, air is drawn through the collector 
where i t  is heated and then through the water heat 
exchanger coil. The solar heated air transfers its heat tothe 
water which is being circulated through the coil and the air 
is then returned back to the collector inlet. 

m e  Solaron Domestic Water Heater System involves a very simple 
operating cycle. Solar energy is collected by the south facing collector 1. 
Air is circulated by the heat exchange unit 2 where the solar energy is 
transferred to the water being circulated by the domestic water circulating 
pump 5. Solar heated water is continuously circulated into the storage 
tank 3 as long as the Solaron control unit indicates that solar energy is 
available at the collectors 1 and until tank temperature in the storage 
tank 3 reaches 160 degrees E When hot water is required water is drawn 
from the conventional domestic hot water heater 4 and preheated wa- 
ter is drawn from the storage tank 3 into the conventional domestic water 
heater. 



OP-OVERALL PRODUCT, IN PLACE 

A drawing of a typical instauation is shown to the left. The collectors can be 
O W W G I I O O ~  grouped as shown or in any of the configurations shown on page 2, Typical 

Collector Arrays. Due to the Solaron internal manifolding technique (i.e. air flow 
from one panel to another internally) the external duct connections are minimized 
as shown above (i.e. one inlet and one outlet for 8 panels, 156fL2). This 
technique reduces field labor and leads to an economical installatiion. 

CONTACT SOLARON TO OBTAIN SYSTEM SCHEMATICS SHOWING HOW TO 
. COMBINE SOLAR HEATINO WITH: 

Heating & air conditioning Make-up air heating 
Heat pumps Process air htg-drying 
V.A.V. systems Swim pool water htg. 
Multiple zones Industrial &agricultural 
Process water heating heating 

- - .-- ------ S?P! &! - .--. - * .- --- - - -  . - ." - . - -------- 
CP-COMPONENTS. PARTS 

Heat 
%"ge 

Nola: Air flows thru lha chmnds 
b m r r t l  lhe absorber PWh. 

,/ - - 

Tho use of pebbles in the heat storage unit is 
particutarty effective with an air circulating solar 
h a n g  system. The paMe bed maintains a steep j ' temperature stratification (i.e. hot on top and cold on I 
the bottom). This allows air to be provided at the 
high& available temperature to the heated mace 1 from the  to^ of the oabbil 

" . ... ,.. . , -- 
ModelNo A B C D E F Q  
AU--MOO '20 18 42 14 16 16 8 3 0 8 1 6 1 ~  
A U - 0 ~  24 22 51 18 2(1 20 10 12MltO24Gil 
larger, custom built air handlers are alseaveilable. 

r bed. It also a~ows'alr 16 1 
$501-ARON COLLECTOR PANEL 
QETAl1.S (pama e p p l ~  tnr) I retum from the boiom of the bed to the collector at 

essentially room temperature, This ensures 
~~~aiuimum ef&ienq of solar kcat wllcdon and 
delivery. 

I I 

1 

,Wrm pmvides a stenslard factory 
preassembled air handling unit, including a blower, 
and motor driven dampers. A separate damper pair 
is furnished for mounting in the duct system, (i.0. 
backdraft dampers). 

The Solaron solar collector is an advancad 
type of an air heating, flat plate colle&or. Our 
exclusive internal manifolding allows the Solaron 
collector to be completely modular. Factory 
preassembled collector panels are plugged into eaoh 
other with a minimum of installation time. Air inlets 
and outlets are field cut into each collector anay as 
required. The Solaron solar collector is designed for 
installation on any struduritlly sound surfaca, such 
as a roof. wall or specially made supports. 

The Solaron solar collector has the following 
general construction chars-w: 

, Absorber: 28 gauge steel with porcelain enamel 
coating. 

Glazinfi: Two W sealed spscial low Iron ternparod 
glass panels with a long life EPDM perimeter 
gasket. Glass plate can be easily mmoved for 
service or replacement. 

Pan: 20 gauge steel, fully insulatdd with 3%" 
fiberglass batt. Painted exbmal surfam. 

CoMledion Porbr: Unique flange configuration 
permits tigM air seal automatically as 
modules are installed. 

Cap Sbip: Painted Steel desi@ned to prorlde weather , 

seal between panels. 

A typical installation for the air handling unit, 
near the auxiliary heater and heat storage, is shown 
in the General System DescrSption (upper left). The 
air handler can be mounted either vertically or 
horizontally, and with proper orientation and 
clearance to recehre all connecting ducts without 
interference. 

SOLAPON AUTOMATIC 
CWJTHOL UM?T 

The automatic temperature control unit is 
included as part of the Solaron system. The 
controller handles all of the operahnal modes which 
are shown in the schematics on page 2. The 
controller operates the solar side of the system and 
ties into a 2-stage thermostat to p d e  solar andlor 
auxiliary heat to the space as required. The standard 
controller ccm be m o d i i  (with Solaron hardware) 

Ine neat storage unit must be built and to combine with heat pumps or other types of 
i i n s t l d  Wthe local contractor to Solaron standard i auxiliary W h g  Wstem~. S o k m n  provide 
I drawings and specifications. Copct Waron for a ! technical assistance to design special controllers for 
I copy of these specs. ! large projects or special applications. 



termlned by uslng the Solaron Converston Factors 
shown to the right The deslgn heat loss IS dl- 
v~ded by the S G.F to get 112 01 collector 
Recur~~~~~endatlons-Annual fuel savlngs for 
space heatlng should equal 30°t0 to 70%. Annual 
fuel savrngs fdr applicatlans With a more uniform 
load thrbughoutthe year can be hlbher than 70°/~. 

2 Alr Flow Rate 2 SCFM to 3 SCFM per ft2 of solar 
collector area Contact Solaron for special appl~ca- 
tlons such as make-up alr heallng, outstde air 
heatlng for drylng or lndustrlal or agricultural pro- 
cess heating ' 

3 Heat Storage Slze ' 2  to '4 f13 rock per It2 of solar 
collector area Rock size 4 "  to I tr" dlameter 

. . 
k 5  

);re COMPARISON ! . .- sbt&_ph CO~J~ERSION FAC~ORS 

SELECT ION EXAMPLZ 

Example: Project at 40 N. Latitude 500 ft2 Collector 
Area. 
1 If nr~entation is 2i) to the Wc3t. The relative ~ u l -  

lector area requlred to provlde the same annual 
, fuel savlngs as a system at due South is approxt- 

mately 1.04 tlnlcs the calculated collector area , 

(1 04) (500) 520 ft? 
2. The optlmum collectbf tllt wotrld be 45 to 55 

(1.e. L 5 to L . 15) 
If the collectors werc at a blt of 35 (I e L 5) the 
relattve collector area requtred woJd be 1 03 . 
5OOfl2 515R: If both cond~tiotis exist (I e 20 
West & 35 1111) the correctton would be (1.04) 
(1 03) (500) 535 6 It2 

I. . 

bsgl - IS Fl - 
. 

'LrnlfW 
a SOX 70% 

k ' Mix . ' 45- 556 293 177 
tr uitls8wk ' 5s' 232 112 68 
Ca paps. 4W 240 113 60 

t m  khm3 30" 421 ' 218 730 
. San lrahasco 33' 7511 127 70 

Co Oenver , . 70'' 315 171 104 
FI Galne$wlle 38" 458 247 153 
Ga Atlanta 55" 297 150 86 
I6 BMsc W " j m 5  99 52 
I t  Lemon1 . m 167 83 47 
In lndlanarmtls 6.4" 1% 71 40 
18 A ~ C S  77" 19s . 97 56 
KS Dodge Gty 63" 304 158 96 
~y tex~nglon 60 222 106 M) 
La NEW Orleaas 3Y' 267 139 . 81 
Me 'Pornand . 70" 191 97 55 
~d S~lver HIII 55" 191 97 55 
Ma Boston 70" t57 80 42 
MI East Lanstng 70" 119 54 29 

.-?Mn SI Moud 95- , 187  MI 63 
Ma Cdllnlbla 70' ?no 114 60 

'i1ed1d114 -- R@' 8 5  123 74 
70" 225 110 65 

Scdbrook 
50" 433 216 135 
5 s  I60 74 45 

N M Albuquerque GO' 387 209 124 
N Y Albaw 59 

N YC 
N C Ralagh 

r 8 8 39 
55' 283 101 87 

N 0 hsmark 89" 226 111 63 
Oh Newaland 6Y 127 58 29 

Columbus 6P 141 67 35 
Oh Oklahoma City 60" 319 159 96 
Or Medford 55' 171 60 54 
pa Stpte C~IIEQO M" 140 66 35 
R I Newport 59" 169 87 50 
S C Charleston 40" 313 1M) 101 

- 
Comparlsoh of var~oustypes of solarheating systems can 6nly be done pmpefly lftheentiresolarsY*m isevaluated 
over an enttfe heatmg qeaspn. Collector efficiency is an instantaneous point in ttme measurement and is not a ql td 
parameter ta evaluate the solar system performance. The Ideal s~tuatlon for a solar system IS l o  keep the fluidlnleE 
temperatu?~cl.t~ffcoIIeUd~as lowaspssibleand havea high usuabletemperature for space heat~ng.  heref fore, the 
~d&s$Iar s p t m  hiis heat stratified in tbe storage unit. An air solar system usfng rocks as the thermal storage 

' 

$=mbs pit sttlMlftCgti0~. Thhrefote. the inlet temperature td an.air collector 1s typically 70°F where the llquld : 
'". cotlector ~nrq tenipwaucrr is' 1300F. . 

-. 

Tw c~llecforsofslmilat construction can be compared using the performance equation. When theaveragecollector 
mlet temperature (TI) IS used. the l~quid systems produce almost the same heat output as the air system 

AIR flu = 0.69[(300) (0.75) - (0 8) (70" - 40")) = 139 
Ac FtSDay 

. LI~UIO flu =d.90[(300) (0.75) - (0.8) (130" - 40")]‘= 138 BTU 
Ac Ft2 Day 

However thls IS sttll-an rnstantaneous point m tlme measurement which doesn't take into account the fact Mat 
the aa system will lyRICall~ collect for longer periods of time and therefoie deliver more lotal heat output- When 
these systems are evaluated over an entire season. the results are as reported by the C S.U. report #COO- 
2868-1 Because of the Stratifiatlon. the temperature of the air returnng to the collector from the bottom 
of storage IS always near room temperature. Thus, the atr collector can dellver useful heat from early morntng to 
late afternoon the Itqutd System starts up later In the morntng and shuts off earher m the afternoon " 

Therefore. when system performance is evaluapd over an entire season ~t shows that AIR solar systems actually 
produce more usable energy than l iqu~d systems. The C S.U tests report that the a!r solar system delivered 
considerably more heat output than the same sized ltquld system right newt to it 

* ~ r t  HOTPI .U c and %ertz B B A s M E ~ransact~ons M 91 1 ~ 1 2 ~ ~ r f o r m k e  olflal ~/ate~&r.~e.ll ~dlecbrr 

S 0 Apld Gly 76" 266 137 81 
Tn Nashville 60 215 103 60 
Tx F l  Wnrlh 60" 360 194 118 

Mldland 55' 416 211 126 
Ill Sall lake Cdy 7@' 237 120 63 
Va MI Weather 60" 177 W 51 
Wn srnle 55- 168 62 27 

Spokane 70' I70 858 60 
M?rhmgloI~ 0 C 51- 149 80 44 
WI Mahson 80" 142 72 38 
Wy Lander 82" 329 171 105 
Mofllreal 80" 119 56 27 
Tnronlo 70" 117 59 32 
Nola colleclor hll 53" 
Heahnpandl\lr Condll~orn Systems lnsllllalbn Standards lor Oneand 

h o   am^ ~ d v a l i n p s  and%dl!lamlly Houvng w n p  Solar " TM 
M e r  Heahng 6 Coolng Runau. SMACNA. Third Edl(~on Feb 197Z 
Wmnted by oerrmsuacl 
Repnntd by permission, . . 

PRELIMINAF~ SIZING CRITERIA 
1 Solar Collector Area The collector area can be de- 

CORRECTIONS FOR 
NONlOPT IMUM CONDITIONS 



TECHNICAL DATA 
Series 2000 

SOLARON 
Air Type Solar Collector 

1 CORPORATION PATENTS PENDING 
M 

'&ORB&R - s clauae steel 

CAP STRlP 
seal b€ 

CO 



-- 

SOLARON COLLECTOR PANEL DETAILS 
DOUBLE GLAZED PANEL 

(TEMPERED GLASS) ABSORBER 
PLATE 1 

PORT (TYROF 6 )  

PANEL DIMENSION 
3'-0.W x 6'-6*LX 7 v H  

NOTE: AIR FLOWS THRU THE - CHANNELS BENEATH- 
THE ABSORBER PLATE 

- 
THE SERIES 2 0 0 0  COLLECTOR 
IS AVAILABLE IN 3 MODELS: 

URATION 

2 0 0 3  -STD. FOR 1 PANEL INSULATlON 

01 COLLECTOR PANELS 

, I . 3 . . a  

+. iL$i l r ~ r n  WT ~ € k  MU-,26,7 - Inchoa u a h  





TYPICAL COLLECTOR INSTALLATION 

" I  

ARROWS INDICATE 
DIRECTION OF 
AIR FLOW 

CONNECTIONS 
TO COLLECTOR 

DUCTS 

SOLAR HEATED AIR 
FROM THE COLLECTORS 

AIR TO M E  COLLECTOR 

Phone 303 / 288-5971 
SOLARON CORPORATION / 4850 OLIVE STREET / COMMERCE CITY, COLORADO 80022 

Prlnted in USA 
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VERTICAL 

SPtClFlCATIONS:  
S I Z E - M A X  DIMENSIONS ARE - 3 6 x  24 IF LARGER S I Z E  

IS REQ'D. IT  I S  TO BE A 
MULTIPLE DAMPER 
INSTILLATION. 

3LAOE -COATED FABRIC MATERIAL - 4.w I D € .  

A I R  
FLOW 

FRAME-EXTRUDED ALUMINUM(TO aE I - SEALED AIRTIGHT IN  DUCT) I HORIZONTAL 
C 1 

NOTE : Apprax. prcss. dr0.p at dcslgn - YOTE: Heriz  damper must 
f low rate is  0.10 W.Q. 

- be instal lzd with 
al r  flow i I D  - ". - 

- - 
SELECTION EXAMPLE : 

GIVEN: 500 F T , ~  COLLECTOR l -  AREA 
aa-7 IS IN HORIZ. R/A - I 

DUCT 
80-2 IS IN VERT. DUCT 
GClNG UP TO COLLECTOR 

SEL ECT ION : 
W I S H  A FLOW RATE'OF 2 CFM 
PER FT? TOTAL = t o o 0  CFM 

SELEC: 0 ~ 2 8 / ~ k ' 4 8  

SOLARON BACK-DRAFT DAMPER 

I s p r c 3 i ~ t . i a n s  subject to 
! .,* 

cnange w ~ t h o u t  not ~ c e  

I 

SOLARON CORPORA7 ION 
303 /759 -0101  
720 S.COLORAD0 BLVD. 
DENVER, COLORADO 

' 8 0 2 2 2  3-77 

m-pyngnt 7977 S O U R O N  CORPORATION" 
100 



E 
SO1 .ARON COLLECTOR 

i f m U'?hIR E 
COMPC.NENTS 

* 

- - CAP STRIP - - . -  
CS 0035 / ' . 

- 33" 

CAP STRIP 
CS 0075 - - -  / .. 

75" 

TEE COVER 
PLATE 
CS 002T 

,q 
CROSS 
COVER 

' I  . PLATE 
'F. CS 002% 
I S  . -  3.  

0 1  
I ELBOW COVER --- - - - - .  : 
lil PLATE .& 
I CS002L - 

'1 
FIELD DRILLED 

I1 

b 
* .  

. . .* 
. HOLD-DOWN BOLTS 

W/ WASHER 8 TIMERMAN 
1 

& @..-@a 
F FA0 110,11t 6 115 . 

I ' .  

, L' - 1' 
-/ ;c, 4 L  r- - 

5 
\ .  I - 

, - I '  

- 
' I ?La - 

I . s 
" a9.7 

V l *  ,- .- 
/- 

1 . -  
.d . .  . . . 

. .. . . .. .. . . . -. . . 
:. .. . - . C 

. . -  . .- 

101 

FAO 330 a 331 
( EXTERIOR) 3 I 

2 

HOLD-DOWN (PLATE) 
FA0 220 6 221 
(INTERIOR) 0 .  
SCREWS BRACKETS 
CAP STRIP I FA0 440 a 441 @ 

END CAP 
FAO XXI a SSI d' :, 

SEALANT/ ROLLS 
' 

PERIhETUI IUSHINB 
sao m so' ROLL @ 

SILICONE PORT 

680 160 



BE40 OF SEALAY1 
AHOUND P!3tHE?~3t 
GF DIJCT CQ?JEiECTIC)N 
("3" a " DRIVE") 

, . DUCT 

J 

DUCT CAULKING I 

\CK DRAFT DAMPER I . . 

* INSTALLATION 

~ L L E c T O R  DKT SEALING a 1 SENSOR LOCATION I 

I ~ X ~ E N E  

AFTER TUBE IS SFAI-ED 
f -c*srer I 

RZ- t!;Y;:i(T :!I. CAYIT 
UNDER THE 
NEOPi3ENE GAWET 

mumoR+J PMiEL I 
[ - BREATHER TUBE 1 
1 -CAP STRIP . I 

I - PERIMETER CURB 1 

P STRIP 

DOUBLE BEAD 
OF SEALANT 

: . . I 

TEEICROSS & ELBOW 
sliaLHT 





PROJECT: FIRE STATION No. 24 
LOCATION: KANSAS CITY, IIIISSOURI 

AlCHITECT : MIDCZEY, SHAUGHIESSY , FICKFJL & 
%fJGIPJEX%: AEC INC. 
SUB, CONTR: TRUOG & NICHOLS, INC.  

\ 1 

EQUIPMENT SCHEDULE 

ZOOF EXHAUS= ( E F ~  & 2) 
PiZ!!N LC Dynaf ans, low contour type, a l u m i m  housing, with 115/60/1 motors, 
~ d j u s t a b l a  V-belt drive and disconnect switch. 
1 - 3F-1: L C - ~ ~ A ,  1/4 H. P., single speed, ts i th  115 vo l t  motor operated back-draft 

domper; 1058 cfm @ .375" S.P., 870 RPMm 

1 - EF-2: LCL16A, 1/3 H.P., two speed, with 
sub-base; 900 cfm O . 511 S. P., 950 RPN. - 
/wV* 

?IAI;L EXHA SmFE (EF-3 RG 4) 
b d e l  PVlMB d i rec t  drive with 

fan blade, wire i n l e t  guard, and 20 x 
( f ront  flange frame); Capacity: 3825 CFm (0 .375ff S. P. 

CONTROLS 
'-1,3 & 4) &IT 910lH92 f lush manual s tnr tess  w i t 1 1  overload protection, 

p i l o t  l i g h t  and s ta in less  s t e e l  f lush  plate. 
1 ..I (EF-2) GH 9106Kl4, f lush 2 speed s t a r t e r ,  with overload protection on both 

speeds, p i l o t  l i g h t  and s ta in less  s t e e l  f lush plate. 

- CURBS & EQUIPMENT SUPPORTS 
2 - PATG PGSA, with 211 raised cant, 23.5" 
6 - PATE =5A, with 211 raised cant, 42tt 

LOUVEEi & IJAMPERS - RUSKIN MFG. COO 
2 - 60 x 24 IPS, galv. with 1/2" mesh , 16 ga. galv. birdscreen on rear ,  channel frame. 

UAUK-DMFT DAMPER 
NIB n~n&ne ta l l i c ,  s t e e l  channel frame. 

rry(NuAL D A ~ R S  
3 - 10 x 10 ML 35-OBC, with extended shaf t  

FIRE DAl4PEI($ - Horinontal - i i i z =  : u Q % . $ !  

A I R  DISmIBUTION EQUIPMENT - TITUS PRODUCTS 
SD; TDGS1 9 #25 white f in ish ,  with AG95 dammr. 



RG: 25-& #25 white finish, 
1 - 1 0 x 1 0 .  1 - 1 2 x 1 2 .  1 - 1 6 x 1 6 .  1 - 1 8 x 1 2 .  r 1 - 24 x 20. 1 - 26 x 26. 1 - 48 x 36. 

ER: 2>&5, M5 white finish. 
2 - 8 x 6 .  1 - 12 x 10. 1 - 12 x 12. 

AER: &FL-5, #25 white f i n i s h .  
3 - 8 x 6 .  

OG: Im, #25 white finish. 
3 - 10 x 10. 

MTRACTOIIS : AG45 
82 operator: 2  - 8 x 6. 2  - 8 x 8. 1 - 11 x 6 .  1 - 14 x 6. 2 - 14 x 7. 
{A operator: 2 - 22 x  8. 

Submitted Bj.: Triangle Sales,Inc. 
P.0, BOX 15.9 
Shannee 'Ession, Kansas, 66201 

1 .- , 

a Amend and Resubmit 
. .,,-id + 

a Rejected - See Remarks ;. 

A-I /;-., 
Date . , , y?iik- 

105 
1 



PENN LOW Contour DYNAFAN (BELT DRIVE)  

LEGEND 

0 $$$s$& ~ f ~ $ O * Y  E"~TTsO1s" l~~~~ 

@ BALL BEARING MOTOR 

@ CENTRIFUGAL FAN WHEEL 

VlBR 

BALL 

FAN 

ATlQN ELIMIbJATO 

. BEARING PILLOW 

INLET VENTURI 

IRS 

BLOCKS 

8 FLASHING 
OTHtRS) 

w 

'MINI 
OF I 

;\CONDUIT HOLE 
IMVM CURB HEIGHT ill 
2 '  ON THESE UNITS. Field Built Curb ~ e t a i l "  

Quan. Unit No. CFM S P  ELECTRICAL FAN RPM HP CHARACTERISTIC Tag 
1 LG16A 1050 .375" 870 1/4 1~5/60/1 EF-1. 

/-I L G l 6 A  900 .5lV 350 1/3 115/60/1 EF-2 

EF-1 with 115 vol t  motor operated baclc-draft damper. EF-2 with gravity backdraft damper 
and hinged sub-base. 

Both d t s  with adjustable V-belt drive and disconnect switch. 

~OUTSIDC ~IMENSION or CURB SHOULD BE I. TO it'' LESS THAN "E"DIMENSION DEPENDING ON THICKNESS or FLASHING MATERIAL. 

(PROJECT 11 Fine s t a t ion  ~4 I ENGINEER 11 mc 1x1~. 

Midgley,Shaughnessy, Fickel & S & - C O ~ @ .  1) Tmog & Kichols ., Inc. a 

I - - 
I 

CONTRACTOR 

/ - -  

JATE PENN VENTJLATOR CO., Ine. 

I 
, v m  * ? r H  STREST AND ALLEeHENV AVfiNUE 

PHILADELPHIA. PENNSYLVANIA. U.LA.q9140 I 

t 

v. 1 

!HIS PRINT AND DRAWING REPRESENT9 THE DESIGN AND 

- 
PROPaTY OF PENN VENTILATOR CO., iGe. 
w 

I.( 13 UNLAWFUL 
I 

TO COPr,REPROOUCE,OR USE THIS ORAWINO FOR ANY PURPOSE DTMER THAN INTENDED Bv THE COMPAkY. FORM LC - 609 - R6 @ 



3/8 DIA. K t E S  

R t A W  RlTY BASE L 
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SPEC 
BACKDRAFT DAMPER WPE 

NO. BD2-1275 - 
Replaces* BD2-1075 Aluminum BD2IA2 

( STANDARD CONSTRUCTION 
FRAME: 6063T5 extruded aluminum 

.09OW wall thickness. Mitered corners. 
LINKAGE: 118  x 112" aluminum tie- 

bars concealed in frame. 
MAXIMUM SIZE: 

Single section - 40"w x 4 8 h  
Assembly of sections - slze un- 
limited. 

MINIMUM SIZE: W'w x B"h 
TEMPERATURE LIMITS: 

-40°F to +200mF 
FINISH: Mill 

BEARINGS: Valox 
BD2IA2 

up to 2500 fpm) 
BLADES: 6063T5 extruded aluminum 

.050" wall thickness with extruded 
vlnyl edQe seals. I BEARINGS: "Cycoloy 8001' 

Note: When used in fan dlscharge ap- 
plications, damper should be 
located at least H fan diameter 

. from fan discharge. 

FLG. .. TYPO 

Channal Front Ftrngr Rear Flange 
1 ,  2 3 

I 

Air 
Flow 

FEATURES 
BACKDRAFT PROTECTION : 

Low leakage: 
Less than 12 CFMlsq. ft. at H" 
w.g. 

WEATHER RESISTANT: 
Blades overlap frame. 

QUIET OPERATING: 
Non metalic blade to bladeseal. 

APPEARANCE: 
Good looking - 
contemporary styling. 

1 
Air 
Flow 

HORIZONTAL MOUNT - AIR FLOW UP 
(Not available in air flow down) 

Rear Mtg. Front Mtg. 
Screen Screen 

'Unit turn13nea approx. 1/4,' smaller Ittan 
given 'opening' dimensions. 

OPENING DIMENSION TYPE 
QUAN. TYPE I 

FRAME 
A' 

:> I JOB LOCATION I 
CONTRACTOR 

I RUSKIN M&. Co. RO. Boy 129 Grmdview, Mo. 64030 
O RUSKIN MFG. CO. 1975 I 



- - 

the pacesetter in quality prefab rod products 

standard construction . 

Heavy ga. galvanized steel, unitized, full 
mitered corners, all seams welded, 1 %" thick 
rigid fiberglass insulation, wood nailer strip. 
All curbs are internally reinforced in larger. 
size dimensions. On B style curbs overhang 
is %" unless otherwise specified. 

2625 south 21 st avenue broadview, illinois 60153 
312 681-1920 

p. 0. no. 

customer TWOIT EZ Nichols. Inc. 

Project Fire Station if24 

lidgley, Sahughnessy, Fickel & Scott architect . -- - 
engineer A&C; I~C. 



the pacesetter in quality prefab roof products Company 
P-@ 
equipment suppork 

2625 south 21st avenue broadview, illinois 60153 
312 681-1920 

standard construction p. o. no. 
customer Truog & Iiichols 

18 ga. galvanized steel, unitized construction with 
integral base plate, continuous welded corner seams, project Fire Stztinn $24 

wood nailer, counterflashing with lag screws. 
Internally re-inforced to conform with pate load location K* '''a 

bearing factors. 
On B style supports, standard wood nailer has 1 " 
overhang unless otherwise specified. 

dgley, Shaughnessy, F=ckel Scot t  
engineer &' In'- 

- 
~u/p~mentlsupport requirements- 



Replaces L235-1275 FIXED DIE FORMED 
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll1llllllllllllll 

STANDARD CONSTRUCTION 

FRAME: 20 ga. galvanized 4" EXCELLENT WEATHER PRO- 
steel channel with Yz" in- TECTION at lowest cost. 
verted flanges. (Illustrated APPEARANCE: Symmetrical 
below as Frame Construc- design with level accurately 

spaced blades blends well 
SCREEN: 19 gage galvanized with all types of architecture 

7/2" mesh in removable frame 
FINISH: Mill galvanized 
BLADES: 20 ga. galvanized VARIATIONS 
L2 - Chevron Type on 2lh" (at additional cost) 

centers (approx.) FRAME DEPTH: 2" through 
L3 - J Type on 4" centers 8" (4" standard) 

(approx.) and 45" angle SPECIAL MATERIALS: Alum- 
L5 - K Type on 4" centers inum, Stainless Steel, Cop- 

(approx.) and 45" angle per. Heavier gage materials. 
MINIMUM SIZE: 12"w x 13"h BLADES: Material gage, spac- 
MAXIMUM SIZE: Ing, and angle. q 

Single section 96"w x 120"h SCREENS: Many variations 
or 120"w x 9 6 h  

FRAME CONSTRUCTION 

NOTE: Screen adds approx. 
l/z" to depth. 

5 

JOB LOCATION 

CONTRACTOR 

RUSKIN Me. CO. RO. Box 129 Grandview. Mo. 64030 
O RUSKlN MFG. CO. 1977 

b 



NMS-1275 BACKDRAFT DAMPER 
Replaces NMS-275 (Non Metallic) 

UliLNIIILI~Llii1111UIWI111 llllnlUlllllullllllIIIU111I111 

STANDARD CONSTRUCTION 

FRAME: 16 gage Steel. 

BLADES: Vinyl taminated Nylon in  
Galv. "U" clamp riveted to frame. 

REAR GRILL: Flattened expanded Metal. 
FINISH: Rust inhibitor coating. 

NOTE: 1. Damper will be fabricated in 2 or 
more sections when width or height 
exceeds 24". 

2. Max. velocity 1.200 FPM 
3. NMS Not Recommended when 

exposed to temp. below 400 F. 

Minimum size - 6" x 4" 

NOTE1 DO NOT USE FOR FAN DISCHARGE. 

30 

t 
d 
V) 

a 
2 20 

r 
t 
I 

% 
9 
3 
4 $0 

30 x 12 NMS 
s 
.25 .5 .75 1.0 1.5 2.0 2 

INCHES OF WATER 

13" TO6  INCL. 20" 

FEATURES I 
BLADES: E x ~ i o n a l l y  strong & 

tear resistance. 
Virtually Inat-is urn 
effected by mildew or 
rot. 
Fire &nt-rslf ex- 
tinguishing. Will not 
support combustion. 
Watwpmof-dorr not 
absorb moisture. Resist 
most oils, chomials & 
#rears. 
Temmratum range: 
400~ to 1900~. 

SUPF~R--SENSITIVE ACTION: 
Opens on urmm 
mormnnt of dr. 

SEALS EASILY: For th. best 
back draft pmktian. 

NO MECHANICAL PIVOTS: 
Moans long kpndrb la  

HORIZONTAL DAMPER 

CONTRACTOR I 

\ 

RUSKIN Me. Co. RO. BOX 729 Grandview. Mo. 64030 . @ RUSKIN MFG. CO. 1975 - 
4 

---. I 

JOE LOCATION 



: d b -  2 
a I 

RV. MDQS-1275 
Replaces MD35-775 

MANUAL DAMPER 

NOTE: 
For proper operation all dampers must 
.be Installed square & free from racking. 

STANDARD CONSTRUCTION FEATURES 
FRAME: 31h" x 7 1 8  18 ga. galv. steel STEEL CONSTRUCTION : "INTER- 

channel LOCKING DESIGN" Entire unit 
BLADES: 6" width 18 ga. galv. steel on locked together without bolts, 

approx. 6" centers. screws, or rivets to shake loose. 
LINKAGE: Concealed In frame. BEARINGS: "Cycoloy 800," non stick 
BEARINGS: Cycoloy 800. and non corrosive, assures long life 

AXLES: fh" Hex. 
and ease of operation. 

CONTROL SHAFT: 3" x 318" sq. plated 
LlNKAOE Shake proof. Low mainte- 

nance. 
steel. 

MAXIMUM SIZE: 48"w x 46"h 
AXLES: Positively locked to blade. No 

MINIMUM SIZE: O B - 8 " ~  x 1 l "h (2 
screws or welds used, will not shake 
loose. 

blades) PB-6"w x 8"h (1 blade) FRAME CORNERS: internally braced 
For sizes larger than maximum or to reduce racking. 
smaller than mlnlmum, use Model 
CD-35. CUSTOM TAILORED: To fit any size 

opetlill&J. a 

Standard construction only available. 

*Unit furntehed approx. lh" emailsr 
than given "opening" dimenslons. . . 

I 
I 

JOB LOCATION 

CONTRACTOR I 
RUSKIN Me. &. RO. BOX 12a Grandview. Mu. 68030 

(B RUSKIN MFQ. CO. 1975 
i 



I STANDARD CONSTRUCTION 

FRAY E: 4%" galvanized steel 
channel. 

BLADES: Interlocking type 
galvanized steel. 

ENCLOSURES: 18 gage steel 
(Types B, C, CO, 8 CR). 

FINISH: Mill galvanized. 
FUSIBLE LINK: 212°F Stand- 

ard. 160°F available at no 
additional cost. 

MOUNTING: Vertical or Horl- 
zontal. 

NO. 1602-577 
FIRE DAMPER 

CURTAIN TYPE 
Replaces iBD2-1076 I INTERLOCKING BLADE 

VERTICAL 
MOUNT 

FEATURES 

Standard model includes 1 H 
hour UL Fire Damper Label. 
Approved for use in Fire Par- 
titions with ratings up to 2 
hours. 
Meets all UL and NFPA re- 
quirements for PRIMARY FIRE 

HORIZONTAL DAMPERS. 
MOUNT Gravity operated for Vertical 

Installation. Available with 
closure springs and latches 
for horizontal installation. 

1 

A & B a n  Duct Dlmenslons D Is Duct Dlameler 

I NOTE: For overall Frame Dim. on type 6, C, CR, & CO see appropriate IBD2 Spec. sheet. I 
I TYPE A 8 B will be furnished approx. 114"' less than given duct dims. TYPE C's will be furnished approx. 118" less than given 

duct dims. a I 

JOB LOCATION 

CONTRACTOR 

RUSKIN Mao a RO. Box 129 Grandview. Mo. 64030 
@ RUSKIN MFQ. CO. 1977 - 

w 
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MODEL TDC CEILING DIFFUSER 

S U B M I T T A L  S H E E T  

TITUS MANUFACTURING CORPORATION WATERLOO, IOWA 50704 
3-75 

LITHO IN U.S.A. Submittal 8-83-2 
Rev. C 



FINISH: 

(W-1) BAKED OFF-WHITE ENAMEL 
(STD. FOR STEEL) . 

[I] BAKED ALUMITINT ENAMEL 
(ALTERNATE STD. FOR STEEL) 

(STD. FOR ALUMINUM) 
(FRAME TYPES 2.3. & 40NLVl 
NOTE: WHEN MODULE SlZE IS MORE THAN 
T URGER THAN DUCTSIZE, THE DIFFUSER 
WILL BE MOUNTED IN A MODULE SlZE PANEL 
AS SHOWN Ihl ABOVE PICTURE. 

(PLAN VIEWS) 

If not spcclflcd on core styles 4E 3C 
cores wlll be sbed to provide the flow 
shown In cutalw 

(0 IS EQUAL TO OR B IS LESS THAN A/3 
GRSATER THAN A) 

TITUS MANUFACTURING CORPORATION WATERLOO, IOWA 50704 
116 Submittal B-832 Rev R 



- ' TITUS' S U B M I T T A L  S H E E T  

MODEL AG-95 Opposed Blade Damper for TDC, TXS and TXR 

TITUS MANUFACTURlNd CORPORATION 
12-74 LlTHO IN U.S.A. 

D (Llrtod Duet She) 

MATERIAL 
Extruded Aluminum 

D-r is shipped and installed separately 

APPLICATIONS 

WATERLOO, IOWA 50704 
Submittal 8118.1 

REV E 

AG-95 used with TXS AG-95 used with TDC 

-Nominal Size 

8 

++ 

AG-95 used with TXR 



aAMam 
cowowmN 
sl+..ircLY.orw-.hc 

TITUS" PRODUCTS 
S U B M I T T A L  S H E E T  

Supply Registers (trsa) core styles 271 Q 272 
/ I  

n Model 271-RL-5 One set of AIRFOIL LOUVERS 

SIZES: Stocked i 

BORDER: Cold Rolled Steel 

LOUVERS: Two sets of individually adjustable BORDER: cold-rolled steel. 
Airfbll louvers. Extruded aluminum - FIN1SH:Baked Aluminum Enamel. 
solid section. GASKET: Polyurethane Foam 

LOWER DEPTH: W M  Assures positive air de- 
* 

flection. 
DAMPER: Opposed blade..  Screwdriver operated 

from face of  r e g i s t e r  

ENVIRONMENTAL ELEMENTS CORPORATION 
TITUS PRODUCTS D a l l a s ,  T e x a s  

Submittal C-704 
Rev. C 

2 -76 
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WATERLOO, IOWA 50704 
Submittal C-354 



* T I T U S  S U B M I T T A L  S H E E T  

Steel Return Registers A 

a MODEL 23-RL5 G MODEL 23-RS5 
Features one set of fixed 

opposed blade damper. 

a Model 13-RSS 
Same as above excerrt 0' 
deflection. 

Border - 20 Gage 
Blades - 22 Gage 

* 
MODEL 25-RS5 

d Features one set of fixed 
g blades paral ln l  tn shor t  
d dimension and an attached 

opposed blade damper. 
0 Model 15-RS5 

Same as above except 0' Same as above except Om 
deflection. deflection. 

. Border - 20 Gage Countersunk screw holes 
Finish: Baked Aluminum Enamel. Blades - 22 Gage for No. 8 SMS per factory 

Standard. 

TITUS MANUFACTURING CORPORATION 
1-74 

Utho In USA 
WATERLOO, IOWA 50704 

Submittal C-355 



-r TITUS S U B M I T T A L  S H E E T  

Aluminum Return Registers 

Same as above except Om 
deflection. 

Standard. 

O MODEL 4-FS5 
atures one set of f ixed Features one set of f ixed 

b lades pa ra l l e l  t o  l o n g  b lades pa ra l l e l  t o  sho r t  
dimension and an attached dimension and an attached 
opposed blade damper. opposed blade damper. 

0 Model 55-FS5 
Same as above except Om 

deflection. deflection. 

I Finish: Baked Alumitint Enamel, ' 

L- D = LISTED DUCT SIZE -4 
Countersunk screw holes 
for No. 8 SMS per factory 
Standard. 

TITUS MANUFACTURING CORPORATION Litho In USA. 
WATERLOO, IOWA 50704 

2-74 Submittal C-45-5 
121 



S U B M I T T A L  S H E E T  

Aluminum Return Grilles 
MODEL 3-FL 

O- Model 56-FS 
Same as above except Ow 
deflection. 

MODEL 4-FS 
eatures one set of fixed Features one set of fixed 

blades parallol to Ion* blades naral lel  to short 
dimension. 45" deflection dimension. 45" deflection 

0 Model 55-FS 
Same as above except O0 

deflection. deflection. 

Finish: Baked Alumitint Enamel. . 

Countersunk screw holes 
for No, 8 SMS per factory 
Standard. 

imum see-thru. 

mum free area with 

TITUS MANUFACTURING CORPORATION 
Utho In USA 

1-74 
122 

WATERLOO, IOWA 50704 
Submittal C-45-4 



* TITUS - 
SUBMITTALS SHEET 

Gangopcratcd blades arc fully adjustable from wide open 
to completely c l d  positions to control air direction and 
volume. Provides even air distribution to diffuser face. 

Modal AO -45 & A 8  - 2 25 A ~ R  VOLUME a t ~ c t o ~  AND   ON TROLLER 

I Factory assembled, installs with 2 screws. Three types of 
operators available. . . . SEE REVERSE SIDE. 

L 

TITUS MANUFACTURlNG CORPORATION ,WATERLOO, IOWA SO 704 
Submittal E-33-1 

123 Rev. B 

- .  

/- 

v 



OPERATORS 

No. 1. 
MANUAL ADJUSTING LEVER fur- 
nished at no extra cost if specified. 

Adaptor for regulator control for 
operation from a knob located at 
ceiling. 

No. 3 
Key operated mechanism for o p  
eration through face of grille. 
Full adjustment passiblo without 
removing face of grille. 

D.WaYWU. OcmO 

. . 
. . 

, . 
r 

TITUS MANUFACTURING CORPORATION WATERLOO, IOWA 50704 
Submittal E-33-1 

Rev. B 



A I R  HANDLING 

UNIT #2 AND #3 
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F i r e  S t a t i o n  #24 JOB DATE 1/27/78 I . '  . PAC& OF 

Kansas City, MO ' ' 17589 CUSTOMERS ORDER NO. 

ARCHITECT ENGINEER 
, 

APPROVEDBY APPROVED BY 

Truoa Nichols 2 Lnym Conk C m p n y  (L, 
CONTRACTOR SUBMlTTED BY 

Springf ie ld  , MO 8 APPROVED BY Kansas City MQ a 
u2 H 

NOTES: 

a 



TYPE CH - CENTRiFWGAL BLOWERS 
SINGLE WIDTH-SINGLE INLET 

CLASS I CLASS I1 



- E N G ~ ~ ~ z ~ ~ \ , ~ -  $.: + i v u  DATA 
- I  * r  . - Note: Please specify rotation & Discharge on approved 

AHlJ-2 submittals 
I DRIVE ARRAR:GEL..7Eh:S F ~ O  CENTRIFUGAL FANS 

I 

ARR. 1 SWSl St.n&rd ARR. 9 SWSl Optional MOTOR BASE ASSEMBLY 

For belt driw. Wheel owr- For belt drive Y ihe~ I  o . i  - 
hum bearinpr hung. Two hed*;ngs v;.: i 

ARR. 9 

prirnn moyr outst?? h . 1 .  * MAXIMUM 25 H.P. 

'NBL 

HORIZONTAL 

"H-RADIUS 

SPEC1 FICATION DATA 

 NIT SIZE: 12 I IS! , 18 21 24 27 1 30 36 42 48 
H RADIUS 1s-314 2 lX:4 - 1 23-112 I 27-118 I 31-Y8 34-1/2 1 37-3/8 I 44-10 1 52-114 1 59-3/81 

!$ 
J L ' !  _ - , ' .  

)L . 8 Rlc~wer wtteel shall be all aluminum with extruded airfoil blades and 
.L- 

C J, " 
n;.,;' ; luminum back plate having on integral hub. Housi~g assembly will 

-- ~e sup~ort3d on cast aluminum legs as shown on the drawing. 
Spltt riny moui~ting bracket shell be an integral part of the blower t6 

Furnish and install cook type CH (SWSI) ~~nc:if.~:<t ,,I. ..:' CC-m:t tlle blower housing to be rotated into any desired position (360 

dmign, $an Housing shall be d) aluminum of the na!jqe '.an - ..< .. i ;I d*37"4" rotation) by loosening four bolts located at the support bracken 
the mand.ctur.r for the sir. unit sprifisd. t loUsip~ v: ,~ t  : . .., .. ..r I l ~ r o ~ ~ s r l y  Itne up the dixharge with the existing duct work. 

mroughout with the spun aluminum venturl Inlet bol-el tc ::: t h r . ~ ;  .I$, Each unit shall be liconsed by AMCA to  bear the certified rating 
for access t o  the w h r l .  Blower wheel shaft w ~ l l  3u  o:t:r 1c.r : . sad. Fan spcad and horsepower %hail be as shown on the drawing. 

-.- -....-* 
; CMnMO . Loran Cook Company crrtrfius t h 4  tt10 "yp* L' ' f;+cli. a i  

lDnnW ,shown herein have Dew trstcn. anri r.l1*?2. 8 . 1  JCC,,; ,s;.;+ . I . '  

t the applicable AMCA S t ~ n U ~ r d  Trst  s:.. :? - .  ., 2 . .  , -1 
Tht: 7 :oo .?I 1 bl$r..var shmrr.~ her:. has t~.:en 

.. . Ratings Pr~~;ram o1.d are ~ir.onu?t! !O ?,..I# ::I.* :.! ' . a . . 
t ~ . , ' s I  kt,..;; *.\, In? C m  :.;.an fit.~nrtardi 
.I..\ ;';. .. ., ' -.! .,..., - , ! , , ' , , :n , .  ., ~,Vh,:rs 

Halir?ys Seal Pw: 11na 'cc st~or,  n I.. tnr I' { 8 * 
' 

uttq..gyi ir:teti ~ ~ r t v . . . ~  i t  . t . .  r , 
. .*. 0 , . , ; ,.... : 5 . , . . ., 

t..,. : p b . b 4 .  s 128 !i .;:cz 



I . % LOREN COOK COMPANY 
SPRINGFIELD, MISSOURI BERtA, OHIO 

r 

INLET VANE DAMPER 
FOR 

CH,DCH3,TSC,TDSC 
12 -48 18-73 

MOTOR OPERATOR OPT1 

FRAME F L A N G E S  

'HR U S 1  WAS 

ROTATION OF INLET AIR IS 
DETERMINED BY LOOKING INTO 
INLETSIDE OF DAMPER 

..*? -..' . . . , 'e -  
> , I  rn': 
: ,,q . . - 

-1 . 

Torque Requirement: 
TR = 2.5 in. Ib./sq. ft. 

STD. CONSTRUCTION 
Frama .I25 Alum., Hub .I25 Alum., Blades .I00 Alum., Axles 
% Dia. Alum., Blade - Axle - Bearings - T h ~ s t  Washers - St'l 
Steel, Operator Ring 5/16 Dia. Zinc Plated Steel, Operator 
Linkage St'l Steel. 

CHART I 

Note: Custom Plotted Performance Data for Inlet Vane 
Damper Equipped Fans may be obtained upon request. 
Please state fan type, size, arrangement, desired point of 

3 operation (S.P. & C.F.M.) or Fan R.P.M. when custom 
l.V.D./Fon plots ere requested. 

EXAMPLE: 80% of wide open capacity 
Inlet dmmmr settlng: 53.-8Hr: 72% wid. o p n  BHP 
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v 

TYPE CV SEAlGHT THRU CENTRIFUGAL BLOWER 

r- B- 1 SUPPORT 
BRACKET 

I Gauge 
Cat. 'F Wheel of 
No. A B H Dia. Aluminum 

12CV 12 17-118 14-118 15-9/16 
16CV 16 21-9/16 24.718 1 12-112 ' 1-~4?j-1/4.16-3/4 18.9116 20-15116 

' 20cv 20 26-318 3 0 - 1 / 2 1 ~ i i i ~  _-._ . 1 _ :I _ 2 _ . ._- I 3~i7.i t i o - 7 ~ 8  22-318 26-1 ---- 14 

p w .  24CV 24 31-114 36-314 i 18.1/2_1:1/1.! -1.3% 25 27-114 31-9/16 -100 
28CV 28 .36 42-114 ,---- 21.114 .-A -.- : 1-1 '2 1 15.112 29 36-7/8 
32CV 32 40-718 48 i 
36cV 36 44-114 53-518 ; 27 ------ ! 1-1 /2 ' 15-1 12 137 '40-114 147-112 

*Will vary with motor .size 





J O B :  F I R E  S T A T I O N  N O ,  2 4 

CONTRACTOR: TRUOG-NICHOLS, INC. 
6 

ENGINEER: ASSOCIATED ENG.INEERING CONSULTANTS 

EQUIPMENT: SYSTEM NO. 1 (Bryant) 

5 19~-060 l ndoor Sect ion 
5418-057 Outdoor Section 
5208-060 Blower Package 
301499-&?9 Supplemental Heat 

+I* 
SYSTEM NO. 2 ( ~ r y a n t )  

Package 

519~-048 l ndoor Sect ion 
5418-047 Outdoor Section 
5208-048 Blower Package 
301 499-&?f Supplemental Heat 

41 * 
SYSTEM NO, 3 (Bryant) 

519A-042 Indoor Section . 
5418-041 Outdoor Sect ion 
5208-042 B 1 w t ~  Feckege 
301499-409 Supplemental Heat 

3.ob 
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made on front of units for ease of installation. Flare 
refrigerant connections provide quick, leak-proof 
connections with matching refrigerant tube sets. Primary 
and secondary drain connections permit either vertical 
or horizontal applications. 

CHECK-FLO-RATER-The 51 9A/MCC Coil includes the 
unique Check-Flo-Rater refrigerant metering device 
which eliminates Wtential serviceability requirements of 
check valves and expansion devices used in 
conventional heat pump fan coils. Because it is external, 
the Check-Flo-Rater is readily serviceable. For added 
reliability, a liquid-tube strainer assures clean, 
unrestricted operation. 

520B/BP DESIGN-The blower package includes a 
permanent, washable air filter and filter rack. High-static, 
multispeed, direct-drive PSC blower motors provide 
proper air performance during heating and cooling. The 

motor is mounted on rubber isolators to prevent vibration 
and sound transmission. 

ELECTRIC HEAT PACKAGES-Either disconnecting 
circuit breaker models or standard heater packages are 
available in all KW ratings. A low-voltage terminal block 
simplifies installation. The use of simplified low-voltage 
wiring systems increases the reliability of the field 
electrical hookup. Sequencers permit incremental 
energization and deenergization of the heating elements. 

ACCESSORIES 
Optional outdoor thermostats are available to energize 
incrementally the heating elements as a function of 
outdoor temperature. A uniquely designed automatic 
changeover room thermostat, with emergency heat 
switch and light, is available for the heat pump w 

application of these modular fan coils. Optional return air 
plenums simplify their installation. 

MODEL 520BlBP DIMENSIONS (In Inches) 

= i n  SUPPLEMENTAL HEATER DIMENSIONS 
'GUL1113ml 

RTEC IU*NU (In Inches) 

1 30 1 24-11116 1 7-718 1 45 J 
'Shipping weights are for heaters with circuit breakers when applicable. 
Heaters with fuses weigh 1 to 3 pounds less. 

DIMENSIONS WHEN ASSEMBLED (In Incnes~ 

Add 5/8 In. when installed in downflow position. Dimensions include filter section supplied with Model 520B/BP Blower Section. 



*See coil static pressure drop table. 
twhen used with Model 5418028SHP Outdoor Unit. 

SPECIFICATIONS 
Y - 

I + 9 atoCB4t~r - -  . I -. - -. - I BLOWER AND FILTER 
I v r r - - w r . - - m i m m r  . I 

y'i:&,b *With filter, no heater. 

SPECIFICATIONS / 

t i  

*Use copper wire only. If dher than fO'cmcopper wlre is used,size can be determined from unit ampacity given in above table applicable table of National Electric 
Code. Wire size must not m t e  a voltage drop between service panel and unit in excess of 2% of unit rated voltage. 

t Use 75'C copper wire. 
#Required for downflow applications. - NOTE: Circuit breakers of disconnect models are UL listed as disconnects for heater and blower when approved combinations are Installed. 



51QA/MCC COMBINATIONS AND ADAPTER  REQUIREMENT^* 

, 

*See table below for letters V, X, and Y used In above table. 
tstandard furnace only. For 038080-size deluxe furnace, reter to 0361 00 furnace size information in this table. 
$The 61QA060MCC coil has a high static air prersure drop. Before using It with a gas or electric furnace, check total static pressure 
drop of coil, ductwork, and the air handling capability of the furnace. (The 060-size blower package is specifically designed for use 
with the 61 QA060MCC.l 

F/A Field-fabricated adapter required. 
-Comblnatlon not recommended 

*Ordering number. 

Air Conditioning 

BDP Comoanv 

FORM NO. PDS 61 BA/MCO.~.l B PRINTED IN U.S.A. 6-77 



AIR DELIVERY-520BlBP BLOWER WlTH 519ANCC COIL, HEATER, AND FILTER INSTALLED* 

NOTES: 
Heating-Dry Coil; Cbobing-Wet Cdl 
*Static Pressure Drop of factory-supplied air filter is 0.13 in. wc. 

AIR DELIVERY-52OB/BP BLOWER WlTH HEATER AND FILTER INSTALLED* 

'Static pressure drop of factory-supplied air filter is 0.13 in. wc. 



. . 
SUPPLEMENTAL HEATER DATA 

conventional heating application, add blower motor heat: Btuh -*watts'x 3.41 3 (watts from specification'tabie). 
tSpeclal order only. Consult factory for required lead time. 

TIC PRESSURE DROP (Inches wc) 

*Heating-Dry Coil; Cooling-Wet Coil 

DIMENSIONS (In Inches) ,. 

I Blower Size I 
,..A 

A I 
I U4L I z 1 

048 and 060 24 I 

A77164 

Return Air Plenum 





UNIT DESIGN-AII units are equipped with totally 
enclosed fan motors for greater reliability under rain and 
snow conditions. The large, wraparound coil is designed 
for optimum heat transfer during heating and cooling. 
The vertical air discharge carries the sound and air up 
and away from adjacent patio areas and foliage. 
Sufficient space is provided between- row8.d oomposite 
coils so they can be, cleaned with a common garden 
hose. A divider panel is installed between the. 
compressor and coil section so that the unit can be 
checked and serviced while operating. 

IXTERNAL SERVICE VALVES-Both brass refrigerant 
service valves are externally located so that refrigerant 
tube connections can be made quickly and easily. Each 
valve has a service port for ease of checking operating 
refrigerant pressures. The valves are designed for flare 
refrigerant tube connections. 

HEAT-SAVING REVERSING VALVE-The operation of 
the reversing valve is designed so that when the room 
thermostat is satisfied, the reversing valve locks the hot 
refrigerant in the indoor coil. With the room thermostat 
set for continuous blower operation, this locked-in heat 
WIII be distributed through the living area after the 
outdoor unit has shut down-for additional energy 
r~n~ervat ion and reduced electrical bills. 

TIMUTEMPERATURE DEFROST-The defrost cycle is 
initiated by a time/temperature control to clear the coil 
of frost and ice. The cycle is started only if the defrost 
thermostat senses ice buildup on the outdoor coil. After 
a few minutes, the control automatically returns the unit 
to the heating cycle. 

UNIQUE CHECK-FLO-RATER-The refrigerant metering 
for the outdoor and indoor units is done with the unique 
CHECK-FLO-RATER which eliminates the potential 
servicability requirements of check valves and 
expansion devices used in conventional heat pumps. For 
added reliability, a liquid-tube strainer assures clean 
unrestricted operation. 

ACCESSORIES 
A uniquely designed automatic changeover room 
thermostat, with emergency heat switch and light, is ' 

available.for this line of heat pumps. Only the first bank 
of supplemental electric heaters is circuited through the 
second-stage heat anticipator to assure that the current 
flow always matches the anticipator setting. This 
minimizes the room temperature swing. Because of the 
simplified low-voltage circuitry, only the 30-KW units 
require an emergency heat relay to obtain the 
emergency heat function. 

The outdoor thermostat kit includes a mounting bracket 
and thermostat for systems with 12- through 25-KW 
supplemental electric heaters. The thermostat, whioh 
mounts inside the Model 541 B/SHP, is easily wired to 
the nearby low-voltage terminal board. An additional 
outdoor thermostat kit is available with a thermostat and 
emergency neat relay for use with syslttr~~s I~aving 30- 
KW supplemental electric heat. 

A'convenient unit mounting base kit is available to raise 
the 541 B/SHP 8 inches above ground level. This kit is 
ideal for installation in areas where the snow level 
normallv does not exceed 2 inches. 

Clsarance Requirements 
(In Inches) 

Bottom of unit to ground or 
normal snow level.. ........ 6 . 
Inlet air (both sides and coil 

..................... end). .12 
....... Discharge air (top). .48 

Service Clearance 
(compressor end). ........ .30 
NOTE: Unit can be installed 
with 6 in. clearance on LH side 
(facing control end of unit) 
when 24-in. clearance is rnain- 
tained from RH side and coil 
end. 



SPECIFICATIONS 
MODEL 1 541 B021SHP I 541 B028SHP 1 541 B034SHP 

A A A 

n 
ELECTRICAL 

STANDARD EBUIPMEF 

Electric Code. Wire ii;e selected must have current capacity not less than that of copper wire specified and must not create a voltage 
drop between service panel and unit in excess of 2% of unit rated voltage. 

t Rated In accordance with ARI Standard 270-75. 
I-Rated in accordance with ARI Standard 240-76. 

**The factory refrigerant charge is sufficient for systems requiring up to 30 ft of innerconnecting tubing. For tubing lengths greater than 
30 ft see Installation Instructions for additional refrigerant requirements. 



-.- ---.- - - - -  
drop between service panel and unit in excess of 2% of unit rated voltage. 

t Rated in accordance with ARI Standard 270-75. 
**Rated in accordance with ARI Standard 240-76. 
'?The factory refrigerant charge is sufficient for systems requiring up to 30 ft of innerconnecting tubing. For tubing lengths greater than 
30 ft see Installation Instructions for additional refrigerant requirements. 

+: r c  :lr%-nd only for systems with 30-KW supplemntal heat. 
HP 14(J 1 h,?l 



. . HEAT PUMP HEATING PERFORMANCE 
I 541 B021SHP & I 541 B028SHC & I I 541 B034SHP & 1 541 B028SHP & 

51 7B024HPFC 51 71030HPFC 51 78036HPFC 51 7 8 0 3 6 ~ ~ ~ ~  
Outdoor Heating Heating Hwtlng Heating 

AmbImt'F Btuh KW COP Btuh KW COP Btuh - KW COP Btuh KW COP 
62 29,300 2.7 3.2 36,800 3.4 3.2 38,200 3.5 3.2 43,900 4.3 3.0 
57 26,300 2.6 '3.0 33,500 3.3 3.0 34.800 3.4 3.0 40.700 4.2 2.8 
52 23,500 2.5 2.8 30,400 3.2 2.8 31.500 3.3 2.8 37.600 4.0 2.7 
47 21,000 2.4 2.6 27,500 3.1 2.6 28.500 3.2 2.6 34,500 3.9 2.6 
42 18,700 2.3 2.4 24,700 3.0 2.4 25,600 3.1 2.4 31,600 3.8 2.4 
37 16,600 2.2 2.2 22,100 2.9 2.2 22,900 2.9 2.2 28,800 3.7 2.3 
32 14,700 2.1 2.0 19.700 2.7 2.1 20,400 2.8 2.1 26,100 3.5 2.1 
27 12,900 2.0 1.9 17,500 2.7 1.9 18,100 2.7 1.9 23,600 3.4 2.0 
22 11,400 1.9 1.7 15,400 2.6 1.7 16,000 2.7 1.7 21,200 3.3 1.9 
17 10.000 1.9 1.5 13,500 2.5 1.6 14,000 2.6 1.6 19,000 3.2 1.7 
12 8,800 1.8 1.4 11.800 2.4 1.4 12,200 2.5 1.4 16,900 3.0 1.6 
7 7,700 1.7 1.3 10,300 2.3 1.3 10,600 2.4 1.3 14,900 2.9 1.5 
2 6,700 1.7 1.1 8,900 2.2 1.2 9,200 2.3 1.2 13,200 2.8 1.4 

-3 5.900 1.6 1.0 7,600 2.1 1 .O 7.900 2.2 1.0 11.600 2.7 1.3 
-8 5,200 1.6 0.9 6,500 2.0 0.9 6,800 2.1 0.9 10,200 2.5 1.2 

-1 3 4,600 1.5 0.8 5.600 1.9 0.8 5,900 2.0 0.8 9,000 2.4 1.1 
-1 8 4,000 1.5 0.8 4,900 1.8 0.8 5,100 1.9 0.8 8,000 2.3 1 .O 
-23 3,500 1.5 0.7 4,300 1.7 0.7 4,500 1.9 0.7 7,200 2.2 0.9 

' 

-28 3,100 1.4 0.6 3,800 1.7 0.7 4,100 1.8 0.7 6,700 2.0 0.9 

2.2 35,400 4.5 2.3 

-1 3 5.900 2.0 0.9 
8,000 2.2 1.0 9,500 3.0 0.9 10,300 3.4 

8,500 2.9 0.8 9.400 3.3 0.8 
7,800 2.9 0.8 8,700 3.2 0.8 

541 B028SHP & 541 B034SHP & 541 8041 SHP & 541 B047SHP & 
51 9A036MCC 51 9A036MCC 51 9A042MCC 51 9A048MCC 

Outdoor Heating Heating Heating Heating 
AmbIenteF Btuh KW COP Btuh KW COP Btuh KW COP Btuh KW COP 

62 37,600 3.3 3.3 43,000 4.2 3.0 54,300 5.5 2.9 64,000 5.7 3.3 

57 34,200 3.2 3.1 39,900 4.1 2.9 50.000 5.2 2.8 58,400 5.5 3.1 

52 31,000 3.1 2.9 36,900 3.9 2.7 45,900 4.9 2.7 53,000 5.3 2.9 

47 28,000 3.0 2.7 34,000 3.8 2.6 42,000 4.7 2.6 48,000 5.1 2.8 

42 25,100 2.9 2.5 31,100 3.7 2.4 38,200 4.4 2.5 43.300 4.8 2.6 

37 22,400 2.8 2.3 28,400 3.6 2.3 34,600 4.2 2.4 38,900 4.7 2.4 

32 19,900 .2.7 2.1 25,700 3.4 2.2 31,200 4.0 2.3 34,900 4.5 2.3 

27 17,600 2.6 2.0 23,200 3.3 2.0 27,900 3.8 2.1 31,100 4.3 2.1 

22 15,500 2.5 1.8 20,800 3.2 1.9 24,900 3.6 2.0 27,600 4.1 1.9 

17 . 13.500 2.4 1.6 18,500 3.1 1.8 22.000 3.5 1.8 24,500 4.0 1.8 
12 11,800 2.3 1.5 16,400 2.9 1.6 19,400 3.3 1.7 21,600 3.8 1.6 

7 10,200 2.2 1.3 14,500 2.8 1.5 17,000 3.2 1.5 . 19,000 3.7 1.5 

2 8,700 2.1 1.2 12,700 2.7 1.4 14,800 3.1 1.4 16,700 3.5 1.4 

-3 7,500 2.0 1.1 11,100 2.6 1.2 12,900 3.0 1.2 14,700 3.4 1.2 

-8 6,400 2.0 0.9 9,700 2.4 1.1 11,200 2.9 1.1 13,100 3.3 1.1 
-1 3 5,500 1.9 0.8 8,400 2.3 1.1 9,800 2.9 1.0 11,600 3.2 1 .O 
-1 8 4,800 1.8 0.8 7,500 2.2 1.0 8,700 2.8 0.9 10,500 3.2 0.9 
-23 4,300 1.7 0.7 6,700 2.1 0.9 7,800 2.8 0.8 9,700 3.1 0.9 
-28 3,900 1.6 0.7 6,200 1.9 0.9 7,200 2.8 0.7 9,100 3.0 0.9 

NOTES: 
1. The Btuh heating oapacity values shown are net "integrated" values from which the defrost effect has been subtracted. The ~tuh'heat- 

ing from supplemental heaters should be added to these values to obtain total system capacity. 
2. The KW values include the compressor, outdoor fan motor, and indoor blower motor. The KW from supplemental heaters should be 

added to these values to obtain total system KW. 
3. See the Heating Performance Correction Factors Table for F t 3 / ~ i n  and indoor coil entering air temperature adjustments. 

HP-140 143 



HEAT PUMP HEATING PERFORMANCE 
541 B057SHP & 541 B057SHP & 

+\ 5tQIWOUCC/ 51 9A060MCC 
52OB060BP 

Outdoor Heating Heating 
Ambient0F Btuh KW COP Btuh KW COP 

62 73.600 7.3 2.9 70,700 6.9 3.0 
57 68.200 7.1 2.8 65,600 6.7 2.9 
52 63,000 6.8 2.7 60,700 6.5 2.7 
47 58,000 6.6 2.6 56,000 6.3 2.6 
42 53,100 6.3 2.4 51.400 6.1 2.5 
37 48,500 6.1 2.3 46,900 5.9 2.3 
32 44,100 5.9 2.2 42,700 5.7 2.2 
27 39.800 5.7 2.0 38,600 5.5 2.1 
22 35,800 5.4 1.9 34,700 5.3 1.9 
17 32,000 5.3 1.8 31,000 5.1 1.8 
12 28,500 5.1 1.6 27.600 4.9 1.6 
7 25.200 4.9 1.5 24.300 4.7 1.5 

. 2  22,100 4.8 1.4 21,300 4.5 1.4 
-3 19,300 4.6 1.2 18.500 4.2 1.3 
-8 16,800 4.5 1.1 16.000 4.0 1.1 

-1 3 14,500 4.4 1.0 13.700 3.8 1.0 
-1 8 12,600 4.3 0.9 11,700 3.6 0.9 
-23 10.900 4.2 0.8 10.000 3.4 0.8 
-28 9,500 4.1 0.7 8,500 3.2 0.8 

NOTES: 
1. The Btuh heating capacity values shown are net "integrated" 

values from which the defrost effect has been subtracted. The 
Btuh heating from supplemental heaters should be added to 
these values to obtain total system capacity. 

2. The KW values include the compressor, outdoor fan motor, and 
indoor blower motor. The KW from supplemental heaters 
should be added to these values to obtain total system KW. 

3. See the Heating Performance Correction Factors Table for 
Ft3/Min and indoor coil entering air temperature adjustments. 

HEATING PERFORMANCE CORRECTION 
FACTORS 

Indoor Coil FtWMin Correction Factors 
per 12,000 Btuh of Capacity Power 

ARI Cooling Capacity 
400 0.98 0.99 
450 1 .OO 1 .OO 
500 1.02 1.01 

Indoor Coil Entering 
Air Temp 'F (DB) 

65 1.02 0.99 
70 1 .OO 1 .OO 

i 
75 0.98 1.01 

~ HEAT PUMP REFRIGERANT TUBING KITS* 

1 . 301 376-321 I f 50 I 318 I 1-1 /8 I 318 I 314 60 1 
NOTE: The vaDor tube insulation is 112 inch thick and the R value is 2.0. 

'These tubing kits are vapor charged. Refer to Model 541 B/SHP Installation Instructions for additional refrigerant requirements. 



DETAILED COOLING CAPACITIES 
Indoor OUTDOOR COIL ENTERING AIR TEMPERATURE "F 

Coil Air 85 95 105 115 
Net Capacity Total Net Capacity Total Net Capacity Total Net Capacity Total 

"F MBtuh System MBtuh System MBtuh System MBtuh System 
FtS/Min EWB Total I Sons KW Total I Sons KW Total I Sens KW ' Total I Sons ' 

KW 
541 1021 SHP Outdoor Section With 51 7B024HPFC Indoor Section 

600 71 20.9 11.5 2.6 19.4 11.0 2.7 18.1 10.5 2.8 16.7 10.1 2.9 
600 67 19.3 13.8 2.4 18.0 13.3 2.5 16.7 12.8 2.6 15.4 12.4 2.7 
600 63 17.7 16.0 2.2 16.5 15.5 2.3 15.2 15.1 2.4 14.0 14.0 2.5 
600 59 15.9 15.9 2.0 14.7 14.7 2.0 13.5 13.5 2.1 12.3 12.3 2.2 
700 71 21.5 12.3 2.7 19.9 11.7 2.7 18.6 11.3 2.9 17.1 10.8 3.0 
700 67 19.9 14.9 2.5 18.5 14.4 2.6 17.2 13.9 2.7 15.8 13.5 2.8 
700 63 18.2 17.5 2.3 16.9 16.9 2.3 15.7 15.7 2.4 14.3 14.3 2.5 
700 59 16.3 16.3 2.0 15.1 15.1 2.1 13.9 13.9 2.2 12.6 12.6 2.3 
800 71 22.0 13.0 2.7 20.4 12.5 2.8 19.0 12.0 2.9 17.4 11.5 3.0 
800 67 20.4 16.0 2.5 18.9 15.4 2.6 17.6 15.0 2.7 16.1 14.5 2.8 
800 63 18.6 18.6 2.3 17.3 17.3 2.4 16.0 16.0 2.5 14.6 14.6 2.6 
800 59 16.7 16.7 2.1 15.4 15.4 2.1 14.1 14.1 2.2 12.8 12.8 2.3 

541 B028SHP Outdoor Section With 51 7B030HPFC, 51 7B036HPFC, 51 9A036MCC/520B042BP, or 
51 9A036MCC lndoor Section. 

800 71 28.2 15.6 3.5 26.6 15.0 3.7 24.9 14.4 3.8 23.1 13.8 4.0 
800 67 26.5 18.9 3.2 24.7 18.2 3.4 23.1 . 17.6 3.6 21.5 17.0 3.7 
800 63 24.6 22.1 2.9 22.7 21.3 3.1 21.2 20.7 3.3 19.6 19.6 3.1 
BOO 59 22.5 22.5 2.5 20.4 20.4 2.8 18.9 18.9 2.9 17.4 17.4 3.0 

1000 71 29.2 17.1 3.6 27.5 16.6 3.9 25.8 16.0 4.0 23.9 15.4 4.1 
1000 67 27.4 21.1 3.4 25.7 20.5 3.6 24.0 19.9 3.7 22.2 19.3 3.8 
1000 63 25.5 25.0 3.0 23.6 23.6 3.3 21.9 21.9 3.4 20.3 20.3 3.5 
1000 59 23.3 23.3 2.7 21.1 21.1 2.9 19.5 19.5 3.0 18.0 18.0 3.1 
1200 71 29.9 18.6 3.8 28.3 18.1 4.0 26.4 17.5 4.1 24.5 16.9 4.2 
1200 67 28.1 23.2 3.5 26.3 22.6 3.7 24.6 21.9 3.8 22.7 21.3 3.9 
1200 63 26.1 26.1 3.1 24.2 24.2 3.4 22.5 22.5 3.5 20.8 20.8 3.6 
1200 59 23.8 23.8 2.8 21.6 21.6 3.0 20.0 20.0 3.1 18.4 18.4 3.2 
NOTE: When used with 51 7B030HPFC, deduct 0.5 MBtuh: 
with 51 7B036HPFC. add 0.1 KW. 

541 B034SHP Outdoor Section With 51 7B036HPFC, 51 9A036MCC/520B042BP, or 51 9A036MCC lndoor Section. 
1000 71 35.6 19.3 4.5 33.8 18.7 4.6 31.9 18.0 4.8 30.1 17.4 4.9 
1000 67 33.3 23.3 4.1 31.6 22.7 4.3 29.8 22.0 4.4 28.0 21.3 4.5 
1000 63 30.8 27.1 3.7 34 1 364 3.9 27.1 25.7 4.0 25.7 25.1 4.1 
1000 59 28.1 28.1 3.3 26.4 26.4 3.4 24.7 24.7 3.6 23.1 23.1 3.7 
1200 71 36.7 20.8 4.6 34.8 20.2 4.8 32.8 19.5 4.9 30.9 18.9 5.0 
1200 67 34.3 25.4 4.3 32.5 24.8 4.4 30.6 24.1 4.5 28.8 23.4 4.7 
1200 63 31.7 29.9 3.9 30.0 29.2 4.0 28.2 28.2 4.1 26.4 26.4 4.3 
1200 59 28.9 28.9 3.4 27.1 27.1 3.6 25.4 25.4 3.7 23.7 23.7 3.8 
1400 71 37.5 22.2 4.7. 35.5 21.5 4.9 33.5 20.9 5.0 31.5 20.2 5.1 
1400 67 35.1 27.4 4.4 33.2 26.7 4.5 31.2 26.0 4.6 29.4 25.3 4.8 
1400 63 32.4 32.4 4.0 30.6 30.6 4.1 28.8 28.8 4.2 27.0 27.0 4.4 
1400 59 29.4 29.4 3.5 27.7 27.7 3.6 25.9 25.9 3.8 24.2 24.2 3.9 
NOTE: When used with 51 7B036HPFC, add 0.1 KW and deduct 0.5 MBtuh; 
with 51 9AO36MCC/5208042BP, deduct 0.5 MBtuh La 

541 8041 SHP Out-r Section With 51 QA042MCC/520B042BP or 51 9A042MCC lndoor Section W 3 
1200 71 43.5 23.5 5.6 40.8 22.5 5.8 37.8 21.5 6.0 34.9 20.5 6.2 
1200 67 40.6 28.2 5.2 38.0 27.2 5.3 35.3 26.2 5.6 32.5 25.2 5.8 
1200 63 37.4 32.7 4.7 35.0 31.8 4.9 32.4 30.7 5.1 29.8 29.7 5.3 
1200 59 33.8 33.8 4.2 31.7 31.7 4.3 29.2 29.2 4.5 26.7 26.7 4.7 
1400 71 44.7 25.0 5.8 41.8 24.0 5.9 38.7 23.0 6.2 35.7 22.0 6.4 
1400 67 41.7 30.3 5.3 39.0 29.4 5.5 36.1 28.3 5.7 33.2 27.3 5.9 
1400 63 38.4 35.5 4.9 35.9 34.5 5.0 33.2 33.2 5.2 30.5 30.5 5.4 
1400 59 34.7 34.7 4.3 32.4 32.4 4.5 29.8 29.8 4.6 27.3 27.3 4.8 
1600 71 45.6 26.4 5.9 42.6 25.4 6.1 39.5 24.4 6.3 36.3 23.4 6.5 
1600 67 42.6 32.3 5.5 39.8 31.3 5.6 36.8 30.3 5.8 33.8 29.2 6.0 
1600 63 39.2 38.1 5.0 36.6 36.6 5.1 33.8 33.8 5.3 31.0 31.0 5.5 
1600 59 35.4 35.4 4.4 33.0 33.0 4.5 30.4 30.4 4.7 27.7 27.7 4.9 
NOTE: When used with 51 9A042MCC/5208042BP, add 0.1 KW 

1. Total and sensible capacities are net capacities. Blower motor heat has been subtracted. 
2. Sensible capacities shown are based on 80eF entering air at the indoor coil. For sensible capacities at other than 80'F, deduct 835 

Bluh per 1000 Ft3/Min of indoor coil air for each degree below 80'F, or add 835 Btuh per 1,000 Ft3/Min of indoor coil air per degree 
above 80'F. 

3. Detailed cooling capacities are based on indoor and outdoor unit at the same elevation and connected by 30 feet of tubing. If other than 
30 feet of tubing is used and/or indoor unit is located above outdoor unit, a slight variation in capacity may occur. 

4. Unit KW is total of indoor and outdoor unit KW's. 
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DETAILED COOLING CAPACITIES 
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2000 
2066 
2200 
2200 
2200 

- 2200 

SPECIF1GATIC)NS S W C T  TO CHANGE WITHOUT NOTICE 

- 

UNIT MUST-@€ INSTALLEb IN AOCORDAWCE 
WTH INSTALLATION INSTRUCTIONS 

1. Total and sensible capacities are net capacities. Blower motor heat has been SubtraciM. 
2. Sensible capacities shown are based on 80'F entering air at the indoor coil. For sensible capacities at other than 80'F, deduct 835 

Btuh per 1000 Fta/Min of indoor dl air for each degree below 8O0F, or add 835 Btuh per 1000 Ft3/Min of indoor coil air per degree 
am* 8O.F. 

3. Dstafled caaling capacities are based on Indoor and outdoor unit at the same elevation and oonnected by 30 feet of tubing, If other than 
30 feet of tubing is used andtor Indoor unit Is located above outdoor unit, a slight variation in capacity may occur. 

4. Unit KW Is total of indoor and outdoor unit KWs. 
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Bryant 
Air Conditioning 

BDP Company 
l~ldranapol~s lnd~ana 
La  Puente Caltlornla HP-14h FORM NO. PC; S41%lWP.Pl.lB PRINTED IN U.WA 5-77 

-!A6 
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48.2 
62.0 
5a0 
53.7 
48.8 

48.8 
48.2 
35.6 
43.6 
51.3 
48.8 

6.6 
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8.0 
7.4 
6.7 
6.0 
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54.9 
50.6 
45.8 
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45.2 
34.5 
42.5 
50.2 
45.8 

6.9 
6.1 
8.3 
7.6 
7.0 
6.2 

47.0 
42.4 
55.5 
51.8 
47.6 
42.9 

46.5 
42.4 
33.5 
41.4 
47.6 
42.9 

7.1 
8.3 
8.5 
7.9 
7.2 
6.4 

44.1 
39.4 
52.5 
48.8 
44.7 
39.9 

44.1 
39.4 
32.5 
40.3 
44.7 
39.9 

7.4 
6.6 
8.8 
8.2 
7.5 
6.7 
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CENTRAL STATION HEATING AND 

VENTILATING UNITS 
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GENERAL SPECIFICATIONS 
CABINET - GALVANIZED STEEL STRUCTURAL FRAME AND 
PANELS. ACCESS DOORS AND REMOVABLE PANELS PRO- 
VIDE COMPLETE ACCESSIBILITY TO INTERIOR. 
FAk f  - GALVANIZED STEEL DYNAMICALLY BALANCED. 
BLADES RIVETED TO RIMS AND CENTER PLATE. CAST 
IRON HUBS. 
HOUSINGS - GALVANIZED STEEL, DIE FORMED WlTH SPOT 
WELDED SEAMS. 
SHAFTS - SOLID HIGH CARBON STEEL SIZED SO THAT THE 
OPERATING SPEED IS WELL BELOW THE FIRST CRITICAL 

SPEED. 
SHEAVES -MACHINED CAST IRON, "V" GROOVE TYPE, KEY 
SEATED TO SHAFT. 
MOTOR MOUNT -ADJUSTABLE FOR VARYING BELT TEN- 
< I  ON -. -... 
BEARINGS - SELF ALIGNING BALL TYPE WlTH GREASE 
FITTINGS AND EXTENDED LU'BE LINES. 
BELT GUARDS -GALVANIZED STEEL WlTH FAN SHAFT 
TACHOMETER OPENING. 

4 MOUNTING HOLES 

2-UI ~ l k  MOUNTINQ HOLES 
(WHEN REQUIRED-TOP OR BOTTOM) 

(APPROX.) SPLIT PANEL 
FOR ACCESS 

NOTE: 4. UNIT SIZES 237-164 WITH NO'S. 5 6, 7 OR 8 FAN DIS- I. MOUNTING HOLE DATA: CHARGES REQUIRE SQUARED B L ~ W E R  SECTIONS. FOR 
UNIT SIZES 103-228: SQUARED BLOWER SECTIONS ADD "Q" TO "D", "L" 

5/8 V.C. TAPPED TOP OR BOTTOM AND "M" DIMENSIONS. 
UNIT SIZES 237-164: 5. "X" QlMENSlQN 15 FOUND BY ADDING DIMENSION OF THE 

3/4 DIA. B O f  TOM ONLY OPTIONAL SECTIONS USED PLUS 1&1/4" THRU UNIT SIZE 
2. UNIT SIZE 130-228 ARE SUITABLE FOR INVERTED MOUNT- 217 AND 1&3/4" THRU UNIT SIZE 164. INCLUDE 1/8" FOR 

ING. GASKETING WHERE SECTIONS BOLT TOGETHER. IF  3 OR 4 
3. FOR CEILING SUSPENSION, UNIT SIZES 237-164 MUST BE ROW ZQII, USEP ADD 3 1 / 2 "  TO THESE DIMENSIONS. 

PLA I I-UKM MOUN I t b .  . I 

CABINETS WITH OPT IONAL . . 
. A.F. FAN WHEELS 

UNlT SIZES 214, 217, 222, 228, 237 

.CABINET- WlTH TWO F.C. FAN WHEELS 
UNIT SIZES 206,'209, 214, 217, 222, 228 (L 237 

I 

PHYSICAL DIMENSIONS (Inches) 

*Add 3% inches for 3 orCrow coils. 

4 

Sea Form No. 2 8 8 1 8 5 A A  
-. 

FORM 281 184Y 



ACCESSORIES 

I HEATING 
I ACCESS COIL SECTIONS 

I BY-PASS 
SPACER SECTION 1 a 2 ROW 3 a 4 ROW 

COILS COILS 

FILTER SECTIONS 
F L A T  A N G U L A R  H E A V Y D U T Y *  

2-U OUIUHGC)llO(U 
A--+- 
Ut-- -! 

MIXING BOXES 
*AVAILABLE IN UNIT 5tqe.s 

209 THRU 164 ONLY 

STANDARD COMBINAT ION 

> 

I ' . 
# (  ' 

't- 
d 3" SHAFT EXTENSIONS 

BOTH ENDS %* DIA. 
OW.  
-1 

I- 

\ 
2-U OIA. MOUNTlNa HOLES NOTE: WHEN BACK AND BOTTOM OPENINGS ARE 

REQUIRED, MIXING BOX IS INVERTED 
(TOP AND BOTTOM OPrNlNGS ALSO AVAILARv6)  

F A C E  AND BYPASS DAMPER SECTIONS 

INTERNAL EXTERNAL 

TOP MOUNTING HOLES ON BACK OF BLOWER 
'CASING UNIT SIZE 103 THRU 228 CANNOT BE 

USED WITH THIS SECTION, 

DIMENSIONS 

NOTE: WHEN SECTIONS ARE BOLTED TOGETHER ADD 1/8" FOR GASKETING. 



. . . . . . . - - 

NOTE: FOR OVERALL UNI 
LENGTH ADD DIMENSIONS 
OF ACCESSORIES NOT 
INCLUDED IN "L" 
DIMENSION. 

T 

*ADD 3'/2" FOR EACH 3 OR 4 ROW COIL 

ACCESSORY ARRANGEMENTS 
a !.\ I .  I * 



1 ' SPRING MOUNTS 

VIBRATION ISOLATORS 
RUBBER- IN - SHEAR ' RUBBER-IN-SHEAR 

MOUNTS . T ,  
% 

HANGER 
. 'TYPEYRP" TYPE "RH" 

I 

. , ,  
1 I 

SPRING HANGER 
TYPE "SH" 

\L WlTHOUT ACCESS OR IES WITH ACCESSORIES 
mq1),5. GOVERNMENT PRI)JTING OFFICE 1980-640-247/db 

I 
. - - . -  - ,̂. . - -.-- _ _ _  .&. 

I, ' 
. . 




