NOTICE

THIS DOCUMENT HAS BEEN REPRODUCED FROM
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT
CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED
IN THE INTEREST OF MAKING AVAILABLE AS MUCH
INFORMATION AS POSSIBLE



DOE/NASA CONTRACTOR DOE/NASA CR-161513
REPORT

SOLAR HEATING AND DCMESTIC HOT WATER SYSTEM INSTALLED AT
KANSAS CITY FIRE STATION, KANSAS CITY, MISSOURI - Final Report

¢ Prepared from documents furnished by

City of Kansas City, Missouri
City Hall, 414 East 12th Street
Kansas City, Missouri 64152

Under DOE Contract EX-76-C-01-2373

Monitored by

National Aeronautics and Space Administration
George C. Marshall Space Flight Center, Alabama 35812 1

For the U. S. Department of Energy

(NASA-CR-161513) SOLAR HEATING AND DUMESTIC
HOT WATER SYSTEM INSTALLED AT KANSAS CITY,

— FIRE STATIONS, KANSAS CITY, MLISSOUKLI Final

Beport (City of Kansas City, Mo.) 170 p Unclas

_gc A12/MF AO1 CSCL 10A G3/44 28498

T —

U.S. Department of Energy




T T

i
»
‘
]
}
.
[

Il
1I.

III.

IvV.

VI.

TABLE OF CONTENTS

Page

INTRODUCTION. . oottt iieenveneinannnsnacssnsssseanaal

SUMMARY OF PROJECT INFORMATION......... Ceesicanans 2
A. General Information........... Ceeeeaes R
B. Meteorological Data............ e Chaeraas .2
C. Solar Energy System....... e et ieaerecteasaeedl
DESCRIPTION OF THE SOLAR HEATED FIRE STATION... 4
Photograph 1 View of Solaron Collectors........... 6
Photograph 2 Front View Kansas City Fire Station

# 24, .. . . i i e e 7
Photograph 3 Solaron Control Boxes .............. 8

Photograph 4 Hot Water Heater Storage Tank Area .9
Photograph 5 Solar System Ducting/Air Handler # 3 10
Photograph 6 Apparatus Room Heat Distribution

Ductwork........cvvvuneens creiaeaas RS & S
LDESCRIPTION OF THE SOLAR HEATING SYSTEM..... e 12
A. Solar Collector.....vviiertereancasnooosenncnns 12
B. Storage System... . ........c000.. S 1
C. Air Handling SystemsS.......c.cetveeeecaneases 12
D. Solar Hot Water Heating.................... ...12
E. Automatic Control System..... G ee e ee e e 12
F. Auxiliary Heating Systems........... e tee e 13
G. Data Acquisition System............... N .13
H. Modes of Operation........c.ievevveevnenneneeneal3d
Figure 1 Schematic Drawing of Solar Heating 15
System. ...t ittt ietteronecoacanas et e
Figure 2 Mode 1, Heating from Coilector........... 16
Figure 3 Mode 2, Storing Heat.........c.0iiivuen. .. 17
Figure 4 Mode 3, Heating from Storage............. 18
Figure 5 Mode 5 and 6, Auxiliary Heating.......... 19
Figure 6 Mode 4, Summer Hot Water Heating......... 20
HISTORICAL NARRATIVE OF THE PROJECT. ... ...cvveuens 21

DESCRIPTION OF THE DATA ACQUISITION SYSTEM........23

Table 2 Instrumentation for Kansas City Fire

Station,....oevviiiienes e et e ettt ceeeees2d
A. Climatological......veverveerneeenernnenneess 2D
B. Collector.......c.vovvuevenes ettt eat .. 2D
C. Thermal Storage........... ettt . .25
D, Domestic Hot Water........cceo... et et .25
E. Space Heating........oceeevneeenns et .25
F. Building/load.............. Cee e cecseans 26

N o et g s 33 2 et 5

P S T T R T U

stwlbe ‘ais s

Baais

JERSISTFEAT - SRSy e



Page
VII. COSTS OF THE FIRE STATION #24 SOLAR HEATING
SYMEMQQQOOIOQ. lllllll ¢ & 5 @ & 8 » O..O.!...ll...lizv
A. Estimated Cots. OOOOOO ® & 88 ¢ & 8 & 5 @ ¢ 5 5 O S O O 4 & N 028
B. Actual Costs.'......l....C.I.I..l..‘.‘l.....zs
AP:% «DICIES
A - BUILDING DRA“INGS ...... ............-...-.--.29
B - AS BUILT DRAWINGS OF THE SOLAR HEATING
SYSTEM.I.QQ'.. e &6 & 5 & & & & 2 s 2 0 ..l.l-.ll....42
C - WIRING DIAGRAMS OF THE SOLAR HEATING
SYSTEMQ. ..... ® & 8 ¢ & @ & & 8 ¢ 2 s 6 % 50 ¢ & & & % 8 & 8 6 % 80 ‘I.45
D - SEQUENCE OF OPERATIONS OF THE SOLAR HEATING
SYSTEM............ S eecctectaseanesn R - & §
E - MAINTENANCE INSTRUCTIONS FOR THE SOLAR
HEATING SYSTEM........ st ees s aanean cosescssaadl
F - SUBCONTRACTORS ASSOCIATED WITH THE SOLAR
EATING pRoJEm...."IO""..Q..l.‘ll.l..II.53
G - ACCEPTANCE TEST OF THE SOLAR HEATING
SYSTEMIOOOOOOO ..... o & & & s s &6 8 o & ..I.‘..l.‘l..ss
H - SYSTEM INSTALLATION AND CHECKOUT PROBLEMS.. .68
I - PRODUCT LITERATURE FOR COMPONENTS OF THE
SOLAR }IEATING SYS’I‘EM. * & & & B @ & b o b 02 s e e D l71
Electric Unit Heaters....... cera s ceese e .73
Hot Water Circulating Pump....... P - .4
Temperature Control Value..,....... caneas ...84
Backflow Preventers......... s eeeeescerencns .85
Water Heaters....... e C e eens s ....88
Solar Panels And System..... ceensen P <3 §
Exhaust Fans And Air Distribution
Equipment............ . c0avnn N teeeess103
Air Handling Unit #2 And #3.. ............... 125
Heat Pumps.......cevcvn Cereaeaaas Ceceetaen 131
Air Handling Unit #1. ¢ 8 & & 4 &6 5 & & & b 8 b st s s a0 .147
iv
gt "

TABLE OF CONTENTS (Con't)

Y.
T,



e 30 SN Y T S R E e s o8
e 2 !

1

1.

INTRODUCTION

Fire Station 24 is a 3 bay fire station located in the central portion

of Kansas City, Missouri; however, the original design for this project was
for a different site and for a 2 bay station., For this semi-rural site the
City retained Midgley Shaughnessy Fickel and Scott Architects to provide

architectural services.

Towards the end of completing the contract documents for this station, the Gas
Company notified the City that it would cost them approximately $35,000 to
have a gas line installed to service the site. The City began looking at
alternate energy sources and through the initiation and encouragement of

Cleve Humbert, Assistant City Architect in charge of Maintenance, solar energy

became a viable option to be investigated.

The most important criteria that the architects looked for in a solar system
was simplicity and reliability. It was determined that an air system met
the requirement better than a 1iquid system and that the Solaron Corporations
experience and quality product gave them an edge over other companies. In
November of 1975 a response was submitted to PON 1 requesting funding for a
solar heating system. In April of 1976 the City was notitied the proposal
was one of 34 proposals selected. Preliminary design was started in October
1976 and construction documents completed in March 1977. In June 1977 City
requested approval from DOE to relocate the fire station to 22nd and Hardesty.
The revised drawings were completed and released for bids in September 1977.
In December the City awarded a contract for construction and construction

started in February 1978. The buildina was occupied by the City in April
of 1979,
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II. SUMMARY OF PROJECT INFORMATION

General Information

Owner: City of Kansas City, Missouri o -

Contractor: D.F. Cahill Construction Co.
4721 Denver Avenue
Kansas City, Missouri 64130

Operational Date: August, 1979

Building:
Type: Fire Station

Area: 8,800 sq. ft.
Location: 22nd & Hardesty, Kansas City, Missouri

Meteorological Data

Latitude: 299 N

Ciimate Data: Winter Summer
Avg. temp. (°F) 1.0 n.7
~ Avg. insolation (ly/d) 298 545
Degree days (heating): 4711

Solar Energy System

Application: Heating, 47%; hot water, 75%
Collector:

Type: Air cooled, flat plate

Area: 2808 sq. ft.

Manufacturer: Solaron Corporation

Denver, Colorado 80222

- e T M NI Y AR AT7 LNy S




Storage:
Type: 1/2-inch diameter rock

Capacity: 1,428 cu. ft.

P € e B it - ek & e R o -

Auxilliary/Back-up System:

Heat pumps and resistance heating (operations area)
Resistance heaters (apparatus bay)

Electric heater (water)

et et e b a4 A
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TI1. DESCRIPTION OF THE SOLAR HEATED FIRE STATION
The fire station consists of two basic areas. The operations area (which is
also air conditioned) occupied by the firemen, and the apparatus bay occupied
by the fire equipment. The operations area contains 2,800 sq. feet and the
apparatus bay 6,000 sq. feet. A winter design temperature of 50° was
? established for the apparatus bay and 70° for the operations.

The solar energy system is based on a prototype model which has been in con-
tinuous successful operation since 1957. There are three arrays of collectors,
two mounted on the roof and one larye array attached to the building. There
are a total of 144 factory assembled modules 36 in. by 78 in. Each module

has double tempered g¢lass covers and a sheet absorber, with an air duct below

the permanent black absorber surface.

The solar collectors were designed as an intergral part of the apparatus
§ bay. East and west screen walls were used to eliminate the awkward pro-
. file created by the three rows of roof mounted colleétors. The fire

? station architect has been awarded a certificate of design excellence by

the Midwest Concrete Industry Association for his conceptual development.

The extent of collector shading caused by the screen walls was measured

at Kansas State University with equipment capable of providing sunpath and

; solar angle information relative to radiant energy and shading calculations.
; From these measurements, it was established that throughout the entire heat-
iny season between the hours of 10:00 a.m. and 3:00 p.m., the maximum shad-
ing 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 solar heating hardware installation was met with few difficulties.

Adapting the collectors and related equipment to the building structure




was carefully engineered during the development of construction plans.
Other than a few scil)at faiiures that allowed storm water to enter the
building through the roof collectors, the installation has proved
satisfactory. Vandalism has occurred in that collector glass has been
broken. Replacement was readily effected as the glass panels are of

standard manufacture.

Due to the hybrid tempe'ature control instaliation, the facility users
have experienced occasional difficulty in setting room thermostats which
control threc sources of heat i.e., solar heat, heat pump operation and
direct resistance electrical duct heaters. Future solar heatiny in-
stallations should provide for single unit temperature control without

regard to setting of multiple thermostats in each room or zone.

Floor plans and buildiny details can be found in Appendix A.
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Solaron Control Boxes
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IV. DESCRIPTION OF THE SOLAR HEATING SYSTEM

A.

D‘

E.

Solar Collector

1. There are 3 separate arrays of collectors, Two of these
arrays are mounted on the roof and consist of 24 collectors
each, One large array extends from the roof to the ground
forming the south wall of the apparatus bay. This array con-
sists of 96 collectors.

2. Total No. of Collectors: 144
Total Sq. Ft. of Collectors: 2,808 sq. ft.

Storage System

1. Space Heating Storage consists of an insulated reinforced con-
crete box 35'-4" long x 8'-7" wide x 8'-3-1/2" high con-
taining 71.5 tons of 1/2" diameter crushed 1imestone.

2. Hot water storage consists of 1 - 120 gallon glass lined steel
tank.

Air Handling Systems

1. A.H.U. #1 (5600 CFM): moves air through collectors and storage.

2. A.H.U. #2 (4200 CFM): moves air AHU #1 to operations area.
3. A.H,U. #3 moves air from AHU #1 to the apparatus bay.
Solar Hot Water Heating

1. An air-water heat exchanger built into the ductwork preheats
water for two 120 gallon electric water heaters. Water is
stored in one 120 gallon tank.

Automatic Control System

1. Thermcstats and other temperature sensing devices automatically
regulate the water pump, air handling units, and the motorized

dampers used to operate the system.




F. Auxiliary Heating Systems

1. The operations area has three split system heat pumps with
auxiliary electric resistance heaters.
2. The apparatus bay has four 30 KW electric unit heaters.
G. Data Acquisition System

3
:
E,
i
4‘
4
:
;
;

Fifty-Five sensors located throughout the installation provide data
on parameters such as air flow, air temperature, water temperature
and sunlight striking the collector. These data are automatically
stored on tape and sent daily to a data processing center for

reduction, evaluation, printing and distribution. This monitor-

ing subsystem will prcvide answers to such key questions as system
efficiency and reliability, operating costs and approximate fuel savings.

H. Modes of Operation

The system has six modes of operation.

1. Heating the building with hot air from the collector. §

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

3. Heating the building with heat stored in the rock box.

4, Heating water by drawing air from the collector past heat ex-
change coils and back to the collector. In this mode the build-
ing and the rock box are bypassed. Water heating also occurs
during modes (1),(2) and (3).

5. Heating with the heat pumps. When the heating requirements of

the building are more than can be supplied by the solar heating
system, the auxiliary heat pumps automatically come on and pro- ;

vide the needed heat.

13
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6. Heating with electric resistance., When the heat pumps can no i
longer provide the heating required, the auxiliary resistance ?
heaters come on, '

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

are shown in figures 1 - 6. Dashed lines indicate air flow.

Further details of the solar heating system, including as-built dvawing .
and diagrams, a description of hardware, a detailed sequence of opera- %

tions, and maintenance instructions are four<d in Appendixes B8 - E.

14
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HISTORICAL NARRATIVE OF THE PROJECT

In June of 1976 a contract was awarded to the City by ERDA. The following

is a summary of the sequence of events:

A. Design

1.

2.

e.

5.

6.

7.

9.

10.
1n.
12.

Preliminary Design of the fire station and solar system started in
September and was finished in October.

Preliminary Design Review was held on October 20, 1976. As a re-
sult of the preliminary design review the City decided to {nvesti-
gate adding the capability of providing dcmestic hot water heating
utilizing the solar system.

Construction documents were started in September 1976 and completed
in March 1977.

Final Design Review was held on March 8, 1977.

The City did not release the drawings for bidding due to a re-
evaluation of their priorities within the Fire Department.

In June 1977 the City asked ERDA for permission to relocate

the fire station to another site with the stipulation that the
solar system woﬁld remain basically unchanged. ERDA granted this
request and new construction drawings were started.

The revised construction documents were completed and released for
bidding the 1st of September.

The City awarded a contract for construction in January 1978/
Construction was delayed two months dve to weather conditions. By
the 1st week in May the footings and foundation walls were poured.
Collectors arrived in Mzy and were stored in a warehouse.
Structural steel was set in place during July and Auqust.

The storage box was completed with the exception of the insulated

wood 1id in October,

21
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Collectors were installed during November.

.During January and February 1979 completion of the solar system was

delayed due to the discovery that the rocks as installed did not
meet the sizes as specified.

Approximately 75% of the rock that was installed was 3/8" to 1/2"

in diameter in 1ieu of 3/4" which was specified. After recalculating
the static pressure and the contractor agreeing to install larger
motors on the fans authorization was given to complete the solar
system.

In May 1979 the building was completed. However, through the

summer months final :djustments were made to the solar system with

the acceptance test taking place in July.

22




V1. OESCRIPTION OF THE DATA ACQUISITION SYSTEM

In order to obtain information necessary for evaluation of the performance
and operation of the solar heating system throughout the year, 55 sensors
were installed within the system. These sensors were furnished by the
goverrment and installed at government expense in accordance with the doc-
ument, "SHC-1006, August 3, 1976; Instrumentation Installation Guidelines
for the National Solar Heating and Cooling Demonstration Program." In
Table 2, each sensor is 1isted by a code designation and by the parameter
measured. The number sequence in the code indicates the data groups in

accordance with the following table:

Number Sequence Data Group
001 to 099 climatological
100 to 199 collector
200 to 299 thermal storage
300 to 399 domestic hot water
400 to 299 space heating
500 to 599 space couling
600 to 699 building/load

Each sensor provides data to a Site Data Acquisition Subsystem (SDAS) every
5 minutes around the clock., The SDAS digitizes the data and stores it on
tape. Once a day the data is sent by telephone to a Central Data
Processiny Faciliiy where it is reduced. Monthly reports are prepared,

one of which is sent to the City of Kansas City, Missouri,

The monitoring system will nermit the government to determine the follow-
ing kinds of information:
* Savings in convericional energy resulting from the use of solar éenergy
for heating and/or cooling.
* portion of the total heating and/or cooling load supplied by the
solar energy.
* gfficiency of the system in converting sclar radiation into useful

thermal energy.

23
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* Thermal performance and reliability of major subsystems or com-
ponents over the demonstration, period.

Table 2 describes each sensor in terms of its general location and the
parameter that 1s being measured. The specific location of each sensor
can be found in the as-built drawing of the system found in Section

IV Figure 1 Schematic Orawing of Solar Heating System.

24




TABLE 2

INSTRUMENTATION FOR KANSAS CITY FIRE STATION DATA ACQUISITION SYSTEM

B. Collector

T 100
T 150
T 101
T 15
T 102
W 100
W 101
£P 101

C. Thermal Storage

T 201
_ T 202
; T 203

. <
e h e i ey 3 R RGP VRIS ST IS, T R VI L panriilogtoog ¢

A ot T

LA e

D. Domestic Hot Water

o T 300
: T 350
; T 301
: T 351
T 303

T 352

T 353

W 300

W 301

: W 302
! EP 300
EP 301

E. Space Heating

B R TLCPR N

T 450
T 400
W 400
EP 410
EP 401
EP 412
EP 413
EP 414
EP 407

R e, ¥ ST A
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Designation Measurement
A. Climatological
I 001 ' Solar flux
T 001

Qutside ambient temperature

Collector inlet temp
Collector array outlet temp
Rock storage bed inlet temp
Rock storage bed outlet temp
Collector absorber temp
Collector array inlet flow
Collector array outlet flow

" Air handler unit 1 power

Rock storage temperature - top
Rock storage temperature - middle
Rock storage temperature - bottom

Temp inlet HW preheat coil
Temp outlet preheat coil
City water temp

Temp outlet preheat tank
Temp inlet to DHW tanks 1 & 2
Temp outlet DHW tank 1
Temp outlet DHW tank 2
DHW preheat loop flow

DHW demand flow

DHW mixing fiow

HW heater power DHW 1 & 2
HW circulating pump power

Temp return air

Temp outlet heat load
Personnel area heating flow
Aux heating panel power

Air handler unit 2 power
Heat pump resistance heat 1
Heat pump resistance heat 2
Heat pump resistance heat 3
OQutdoor unit 1°
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F.

EP 408
EP 416
EP 417
EP 418
EP 419
EP 409
EP 405

Building/Load

T 600
T 601
T 602
T 652
T 603
T 653
T 604
T 654
T 655
T 605
W 602
W 603
W 604
W 605

Outdoor unit 2

Unit HTR 1 power
Unit HTR 2 power
Unit HTR 3 power
Unit HTR 4 power

Jutdoor unit 3 power

Air handler unit 3 power

Operations PM ambient temp
Apparatus PM ambient temp
Supply temp heat pump F1
Return temp heat pump Fl
Supply temp heat pump F2
Return temp heat pump F2
Supply temp heat pump F3
Return temp heat pump F3
Return temp apparatus RM
Supply temp apparatus RM
Heat pump F1 outlet flow
Heat pump F2 outlet flow
Heat pump F3 outlet flow
Apparatus RM flow

26
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VII. COSTS OF THE FIRE STATION #24 SOLAR HEATING SYSTEM

Given in Table 3 are the estimated and the actual costs of the various

phases of the project.

Overall, the construction costs were $130,369. This figure is $18,710 or
about 16.76% more than the oriyinal estimates. Most of the additional cost
was for ¢eneral construction cost, and can be attributed to the lack of de-

tailed drawings and lack of experience to draw on in forming the original

estimate. : ;

Costs were shared by the federal government and the city government. j
The Department of Energyy provided 88.48% of the total costs associated ! E
with the solar heatiny system. Thus, of the total amount of $174,372, the
Department of Energy paid $154,282 and the City of Kansas City, Missouri,

$20,090. The diffarence in the two sets of cost data (construction

vt . e e . a1 .

and total) is made up of architects fees, instrumentation cost, travel

cost and miscellaneous city personnel costs.

The contract was modified twice to cover cost increases. In May 1978, the

- PPy S RPTIPY MEL Y

dollar amount was increased by $18,710 (government share, 60.24%) to cover g
additional costs associated with the construction of the solar heating sys- i
tem. In July 1978, the contract was increased by $13,526 (governmeat share, i
100%) to cover costs associated with the Site Data Acquisition Subsystem. ‘
The City is grateful to the Department of Energy for its willingness to

bear these additional costs. 1

27
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TABLE 3

COST OF THE FIRE STATION 24 SOLAR HEATING SYSTEM

o Al e ainiRie

CONSTRUCTION ESTIMATE ACTUAL
a. Solar Equipment
1. 96 A units 22,390
2. 48 C units 10,857
3. Hold down hardware cap strips and butyl
seals 4,328
4, Controls 6,958
5. Field Supervision and testing 5,000
49,533 59,195
b. Solar panel installation
1. 144 panels 8,640 8,950
¢. Rock Storage 4,320 4,556
d. Solar Equipment Freight Charges 1,404 included in
item a
e. Mechanical Provisions
1. Lined ductwork 11,232 12,849
2. Fans (2 in original - 3 in final) 5,608 4,590
f. General Construction
1. Concrete fndn. and slap 2,700 7,778.03
2. Supporting Roof Structure 6,000 16,250.96
3. Vertical enclosure wall const. 3,300 in above
4, Sheet metal flashing 800 2,700
Misc. (steel stair, excavating) 1,650
g. Subtotal 93,537 118,518.99
h. Contractor's Overhead & Profit 7,371 11,850
i. Construction Contingency 3,380
J. Escalation of costs to 7/77 7,371
k. Total Construction 111,659 130,368.99

Difference

+18,709.99
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APPENDIX C

WIRING DIAGRAM
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AND
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OPERATIONS OF THE
SOLAR HEATING SYSTEM
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HEAT PUMP
ENERGIZE F/HEATING OR COOLING

SOLARON CONTROL PANEL HCO116 !
WITH HC0022 OR HCO023 THERMOSTAT AND HCO04 SUB-BASE )

SEQUENCE OF OPERATION
I. SOLAR ENERGY AVAILABLE - when 40%F (17°F) differential is achieved

between sensors Tco (in collector) and Tci (in return atr duct - see
specific plans), the following events take place:

A.. Storing Heat - Room thermostat not calling for heat.

1. Differential thermostat in Solaron controller will activate i
“COLL" (collector) relay.

a. MO0l (motorized damper) - will be energized and powered |
open to allow air to flow to the inlet of the solar =
air handler blower (BWR), which i. enerjized at the
same time,

b. HWP (hot water pump) is also energized at this time if
the Tw sensor (aquastat cn water storage tank) is not
satisfied (i.e. tank is less than 140°F).

c. MD2 (motorized damper) will be energized and powered :
closed to prevent air from flowing to *he auxiliary ) i
heating unit, :

B. First Stage Heating is called for by rvoom thermostat - wl & RH
and sub-base system switch is set on "Auto" or “"Heat".

1. "H1" (first stage solar heating) relay is energized.

a. "G" and "R" (fan auxiliary furnace) are energized,
bringing on the heat pump indoor fan.

b. MD3 circuit is energized, closing the damper from
its fully open position to its partially open or fully
closed position (field balancing required).

c. MD2 opens as power through N.C. contacts in relay “HI"
are interrupted.

d. Relay contacts close circuit to Ts sensor which is still
in an open circuit via the "COLL" relay contacts position.

« *C. Second Stage Heating is called for by room T-stat. First stage
is sti17 "made”. 1If solar heat is available (i.e. “COLL" relay
energized) when "H2" relay is energized, solar system will store
heat while heat pump provides space heat.

1. "H2" (second stage auxiliary heat) relay is energized, com- J
pleting the following circuits:

(:) Copyright 1977 Solaron Corporation, Denver, Colorado

48




a. MD2 is powered closed.
‘ b. MD3 s ..powered - opens full.

c. "R¢" circuit 1s completed to "Y" bringing on compressor
in heat pump.

d. "R¢" circuit to "G" is sti1l made keeping on auxiliary
tndoor unit blower.

) e. "R¢" circuit to "R3" is completed. No additional auxiliary
| relays are energized at this time.

| D. Third Stage Heating is called for by second room T-stat (or
outdoor thermostat). "R3" circuit to "W3" is completed, bringing
on resistance electric heating elements in the indoor auxiliary
unit (;R” to "W1" circuit and "R" to W2 circuit in HCO116 are
“madell .

E. “Emergency Heat" (to be used only if directed to do so by
your service repairman, in the unlikely event of a heat
pump malfunction). When the sub-base switch is put in this
position the “Emergency Heat" relay will be energized.

The “EA" relay will complete the circuit between "R" and “E"

allowing the indoor auxiliary unit to bring on the electric

resistance heat when there is a call for heat from the heat
{ pump (HZ energized).

I1. SOLAR ENERGY uog AVQIBABLE. When differentia?! between Tco and
Tci drops to 25°F (-5°F) or less, the following takes place:

A. “COLL" relay - de-enerqgized.

1. HWP de-energized, pump off,
2. BWR de-energized, solar blower off,
3. MDIl de-energized and closed.

4, MD2 de-energized and open.

B. Circuit completed to Ts sensor if "H1" relay is still energized.
’ It Ts sensor 1s above §UEF set point, system will heat space
from heat storage unit. If Ts sensor is below 90°F set point
circuit will be completed to "H2" relay and bring on the auxil-
iary heating unit without the need for the second stage of the
T-stat to make.

111. S:b-bese uwitch Mcdes.
A. Fan - "On-Auto”,

(. 1. "Auto" position will permit auxiliary indoor unit fan to
cycle on and off to meet the heuling demands of the system,

(© Copyright 1977 Solaron Co:poration, Denver, Colorado




2. "On" position will allow the auxflfary indoor unit fan to
run constantly and allow MD3 (by-pass) damper to open fully,
except when first stage heating is required.

B. Thermostat calling for Cooling (Summer Operation) System
switch on "Auto” or "Cocl’.

**]1. First stage cooling:

a. "Re" circuit to "Y1" is "made", on heating/cooling ther-
mostat energizing reversing valve in outdoor unit (for
units with reversing valve energized for cooling).

b. "R¢" to "G" made; "R" to "G" made in HCO116 panel, brings
y on heat pump indoor unit fan.

2. Second stage cooling.

"R" to "Y" contacts close. Compressor circuit is energized
to provide cooling.

NOTES

* Heat Pump Systems with reversing valve energized for heating can generally
be wired as follows:

HCO116 Terminal Strip Heat Pump Terminal
Strip Eouivalent
Y “1
W "2
0 Y

**Heat pumps where the reversing valve is not energized for cooling use
only one stage of cooling.

DOMESTIC WATER
HEATING

Switch "Winter" Position

Domestic water will be preheated anytime the system is storing
heat or neating from collector.

Switch “Summer" Position

Domestic water will be preheated whenever enough solar energy is
available to activate the system. When the stored wa6er temp-
erature reaches the set point of Tw sensur (about 140°F) the syssem
will shut-down until the stored water temperature drops about 10°F.

(© Copyright 1977 Solaron Corporation, Denver, Colorado
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MAINTENANCE INSTRUCTIONS

The following items should be performed semi-annually:

1.
2.
3.
’ 4.
5.
6.

Inspact V-belt and sheaves for wear, check belf tension.

Insnect damper 1inkage. \

Clean or replace filters (more frequent if required)

0i1 pump motor with #20 non-detery nt 0il - do not over lubricate.

0i1 AHU blower motor with #20 non-detergent oil - do not over lubricate.

A1l thermostats in the operations area must be placed in either: the

‘“heat" or "cool" position appropriate for the season. (If the

thermostats are placed in the "auto" position, an undesirable condition
can occur in which the solar system is attempting to heat while the
A/Cis trying to cool if the temperature levers are “"jammed together").

Slide gate (D-1) is removed for summer operation. The ¢ate is re-

placed for heatinyg season operation.

Switch (summer/winter) on the solaron control box must be placed in

the appropriate position for the desired operation of the system.
"Walk through" - A total system examination should be conducted at

the beginning and at the end of each heating season to determine

condition of the following:

1. Damage to collector ¢lazing

2. Water in the collcctors due to precipitation leaks

3. Physical damace to thermal insulation of duct work

4. Cleanliness of collector glazing - Clean if necessary, with mild
soap and water solutions using soft 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
SOLAR HEATING PROJECT
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SUBCONTRACTORS ASSOCIATED WITH THE CONSTRUCTION OF THE SOLAR
HEATING SYSTEM

1. Solar .Solaron, Inc.
300 Galleria Tower
720 South Colorado Boulevard
Denver, Colorado 80222

2. General D.F. CahiNl Constrdction Co.
~ 4721 Denver
Kansas City, Missouri 64130

3. HVAC , Environmental Mechanical
Contractors Inc.
- 11700 West 85th Street
Lenexa, Kansas 66214

4, Electrical Wachter Electric Co.
3027 McGee Trafficway
Kansas City, Missouri 64108
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APPENDIX G
ACCEPTANCE TEST
OF THE
SOLAR HEATING SYSTEM
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FIRE STATION 24 ACCEPTANCE TEST PLAN

A visual inspection shall be made to assure ducting functionally conforms
to the plans. Manual dampers D-1 and motor driven dampers D-2 and D-3 should be
'closed. Space thermostat heat anticipators shall be set with first.-stage at 0.10 amp - .
and second stage at 0.10 amp. Set thernostat so there is no-call for heat. “Summer- |
Winter" switch on control panel shall be placed in the "Winter" position. System
pover shall be turned on. If solar energy is sufficient to activate the AT
controller the AHU fan and water pump will start and run in the storing heat mode.
(If solar energy is not available disconnect Tco lead to simulate)., Static pres-
sure and temperature shall be measured in the collector inlet and outlet udcts
and at the heat storage inlet and outlet ducts. The collector AP will be used
to estimate the flow and the fan speed will be adjusted accordingly if required.
Fan motor amperage shall be measured.
The space thermostat shall be set to make the first stage of heating. This
will reposition the dampers shifting the solar heated air into the building space.
Static pressures, temperatures and amperage shall be measured in this mode.
Jumpering Tco terminals (or opening Tci) will simulate no solar energy avail-
able at the collector. The system will then go into the heat from storage mode.
Static pressures, temperatures and amperage will be recorded. Adjusting the
set point of Ts upward to the air temperature out ot storage will simulate the
storage temperature dropping to the normal set point of 90° F. When Ts switches
the solar AHU will stop and the unit heaters will start and maintain the set point é
of the first stage of the thermostat. Ts shall then be reset down to place sytem

back in the heating from storage mode. Increasing the set point of the space

thermostat to make the second stage of heating simulates a further drop in space

temperature indicating the heat taken from storage is insufficient to offset ¢he

building heat loss. This will shut down the solar AHU and start the unit heaters.




Jumper shall be removed from Tco.
“"Summer" operation for preheating water shall be tested by removing manual

damper D-1 to by-pass the heat storage unit and placing the "Summer-Winter"

switch in the “Summer" position. Static pressures, air temperatures and

|
]
i
i
i

amperage shall be recorded. The aquastat, Tw, shall be reset down so that the i

set point is below the water temperature (if water temperature is below the

minimum set point a lead can be disconnected). This will simulate the water

temperature rising to the set point and will stop the pump and AHU fan.

ok A 5t

il
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ACCEPTANCE TEST PLAN DATA SHEET FOR FIRE STATION 24

Visual inspection

A. Ductwork configuration (')
8. Placement of dampers

C. Ductwork connections

D. Insulation ( V)

- Heating from collectors (Winter)

A. A.H.U, #1 operating ()

8. Synchronous operation of water pump (<)
C. A.HU. #2 operating ( ~)

D. Space thermostats operating ()

E. A.H.U. #3 operating («)

Heating hot water (Winter)

A. A.H.U. #) pump operating ( ~)

B. Lower temp setting on storage to verify pump wili shut off { ~T
0. AH.U, #1 continues to operate( &

Heating from storage mode (Winter)

A. Motorized damper #1 closed ( «J~
B. A.H.U. # off (

C. A.H.U. #2 on |
D. A.H.U. #3 on(
Heat pumps

A. Heat pump operating g
when stor. temp adjusted ( &Y~

Storing heat (Winter)

A. AMH.U, # operating ( ")”
B. Motorized damper #1 open( <V

Heatfng from collector (Summer)

A. A.H.U. # operating (<Y
B. Pump operating ( «Y
C. Damper #1 open( ¥~

( ) means approved
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RECIANGULAR DuCGy
URIGINAY, p PITOT TUBE TEST REPORT

N B
PROJECT__E:L_A! SYSTEM/UNIT

LOCATION/ZONE ACTUAL AIR TEMP, DUCT S.P.
DuUCT REQUIRED ACTUAL
|} | S———— N FPM CFM FPM CFM
(SEE REVERSE SIDE FOR INSTRUCTIONS)
POSITION 1 2 3 4 5 6 7 8 9 10 n 12 13 14 15
' Ans g3l 2yt
[ —
2 a2 L2l | ~apl -l |
3 R k.
1 L1 |12 25ty -] T Ax ALy ab e,
a | o T
¢ 335834 1388/2¢0e - 23po Y n?z\s\‘\?ﬁ(zo
5 < 13,92y cE~
VLo, ) |125l.1. |.07] 085 .02] 02|02
Z  |.042.02|.045.02|.04 |.03 .04 | .04 |, 033 Uy - ]
3 .0| | .2]|,025]| .04 '03—-'02€P0?35"'“95—14°3 54vy8 3 4.ps J
P P73 244 899\ iwe | TR 745|667 715]002 (794 | 0Pl 4,75 - |5 34>
10 : .- Fra
1 "
] L, 045! . of ‘D&'Aﬂi-_’_’_ﬁ_-ﬁ_:s__.- 167;"; - D S
2 ,048|.,042 .039 ,044|.2043| . O5 AL x/8 Fan| 2. 4,24 L
3 |og | .o4].03700d 05|00 | | 839 4O, |25 5 356F
VELOCITY 8 ) |
sus-ToTALs B¢) | o8 Tl 3.3358 62,/

REMARKS: ‘ \ |
W-/(ﬂ,,!)ﬁ* .,u'—bz/\" -6/4(.-’ a 5o | 740\- /wm/m

,ﬂL W
asSo 2%,‘,‘ M,_‘;_,‘] -__fA)«’/Z/ /‘—/A/L'rnésl.a_i{ D (c_“,;

]4"» /r{(. (‘s.,/ K/,t;—-/._~ " i ”MZ“" ,A/‘,« ] OB b

A 2 OO DM—:—«\. mo /ﬁ mo 2/710./0—&;. m./~,\.,¢
M éww o et o d-/“-*-" -

TEST DATE READINGS BY _ .
NATIONAL ENVIRONMENTAL BALANCING CUREAU

FORM TAB 11.76 REPORT NOT VALID UNLESS STAMPED WITH

©Copyrlghl. NEBB 1976 NEHB CURRENT CERTIFICATION SEAL PACE i OF
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NE 'LB B PITOT TUBE TEST REPORT

proseCT__ . §. 24 SYSTEM/UNIT ?

LOCATION/ZONE _ A BN - 3 ACTUAL AIR TEMP, DUCT §.°.
DUCT REQUIRED ACTUAL .
| AESEESEEIE——— 1 FPM CFM FPM CFM

(SEE REVERSE SIDE FOR INSTRUCTIONS)

POSITION 1 2 3 4 5 6 7 8 9 [ 10 | n 12 13| |5 ’
1
108 03?.’&:4“‘
2
'054 o) LIIR LadT ¢ 24 %14 i
3 /
L 259 |.102| .14 |.08 1139VP| - 31 297 |
4 j eFm
1 [3n
5
6

90137 172 | 072]

!
& 164 0P 23544 7
(O | 138],196 e208 | |weer sile 2164 9P 235497 7
3 Losgl. M49| .us| 205 .
¢ . Totall chn | 7376,
1
PR o2
12
13
VELOCITY o T T
SUB.TOTALS
REMARKS: }
i
TEST DATE READINGSBY B
NATIONAL ENVIRONMENTAL BALANCING BUREAU
FORM TAB 11-76 REPORT NOT VALID UNLESS STAMPED WiTH
© copyright, NEBB 1976 NEBB CURRENT CERTIFICATION SEAL PAGE _ OF - w
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AIR APPARATUS TEST REPORT

PROJECT systewuniT_ Lot ) &
ADDRESS LOCATION s
UNIT DATA MOTOR L'ATA™ ~
Make & Model No. I monict Laii B 21 Make & Frame mAae Nt ) Elsz-: '
Type & Size

CHA

Motor H.P.

2

Arrangement & Closs

Volts, Phou,. Cycles

200~ Pl

Discharge Full lLoad Amps L, 6

“Yeave Size & Moke < i/{‘ Rrave s . Sheave Size & Make 2 =23 ["\', e Ll
Sheave Bore Size IJ,"; i 4 LSheove Bore Size 7 /ﬁ ;
No. Belts, Moke & Size| 2 _Cny. .. . pos.. m o | Sheave Center's Dist. 20 tla

. i
TEST DATA DESIGN ACTUAL TEST DATA DESIGN ACTUAL

Totol CFM Discharge S.P.

Total S.P. Suction S.P.

Fan RPM | 2<°8 Reheat Coil S.P. Drop

Motor B.H.P. Cooling Coil S.P. Drop

Out. Air CFM Preheat Coil S.P. Drep

Ret. Air CFM Filter S.P. Drop

Motor RPM Vortex Damper Posit.

Motor Volts’ T 20D Out. Air Domper Posit.

Motor Amps—T1,T2,Ts 4 ; ‘5. Ret. Air Damper Posit.
REMARKS:

TEST DATE READINGS BY CERTIFIED BY

" B ¢ |
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PROJECT .+ . =/ systewuniT_&) M ) 3
ADDRESS LOCATION
UNIT DATA MOTOR LATA™
Make & Model No. - " l . )l Make & Frome ¢ gL l(/s',
- . -

Type & Size T | Motor H.P. o ,{rp

Arrangement & Class Volts, Phose, Cycles | o / O
Discharge Full Lood Amps o é i b

Sheave Size & Make Sheave Size & Make A o - 3’22 |
Sheave Bore Size Sheave Bore Size 7 / g ' '

No. Belts, Make & Size 4 7,-'. p P et Sheave Center's Dist. ;z 3 j/’

TEST DATA DESIGN ACTUAL TEST DATA DESIGN ACTUAL

Total CFM Discharge S.P.

Total S.P. Suction S.P.

Fon RPM Reheat Coil S.P. Drop

Motor B.H.P. Cooling Coil S.P. Drop

Out. Air CFM Preheat Coil S.P. Drop

Ret. Air CFM Filter S.P. Drop

Motor RPM Vortex Damper Posit.

Motor Volur";:'.;ff" 2 00 m@f Out. Air Damper Posit.

Motor Amps-T1,T2,Ta 6. s Ret. Air Domper Posit.

7 T

REMARKS:

‘€£ST DATE READINGS BY CERTIFIED BY

WM TEA-4-TY NA'OMAL ENVIRONVENTAL BALANCING BUREAU PAGE o
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PROJECT " 4 systewunT_ 24O |
ADDRESS LOCATION
UNIT DATA MOTOR LATA™ ~
[}
"| Moke & Mode! No. ”m E L NP g Make & Frome /A Dol 8 27T
.Type & Size Motor H.P. -
Arrangement & Closs Volts, Phase, Cycles °nn 2 &8 ° |
Discharge Full Load Amps 10 .. |
Sheave Size & Make | [ | R soavas /g . R 121) 5| M| Sheave Size & Make Lopendn Ine S 3!;&
Sheave Bore Size | '/2_ Sheave Bore Size 3 / '/ﬂ ’
No. Belts, Moke & Size G'Qbﬂ\/;\” ¢t Sheave Center's Dist. % , 5‘/'*
TEST DATA DESIGN ACTUAL TEST DATA DESIGN ACTUAL
Totol CFM Discharge S.P.
Total S.P. Suction S.P.
Fon RPM g /0 Reheat Coil S.P. Drop
Motor B.H.P. _Cooling Coil S.P. Drop .
Out. Air CFM Preheat Coil S.P. Drop
Ret. Air CFM Filter S.P. Drop
Motor RPM Vortex Damper Posit.
Motor Volts "T" T"Y" 225 Out Air Damper Posit.
Motor Amps-Tn.Tz,T) [— 6 .S Ret Air Damper Posit. |
REMARKS:
E)RI( (I;a)./;L PAGE IS
U
AT
TEST DATE oo READINGS BY__ e o CEFRTIFIED BY_. ——
e THA & NA PHAL FNVIROUVENTAL BALANTCING BURF AU PAGE or
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AIR OUTLET TEST REPORT
475 i , , .
PROJECT ) / SYSTEM _./_/_f T L.vyps D%
ADDRESS DUTLET MANUFACTURER
AREA OUTLET DESIGN PRELIMINAFY FINAL
SERVED REMARKS
NO. | TYPE SI1E AK CFm VEL. | VEL. VEL. | VEL. | VEL. VEL. | CFv
T - ! _|7nc 112249 400 / s A
Nay el 1w 120 17 by 2 g o
¥ 3 " Al ' :,:'h. Fo o _’,:
A | " | Pygl224) 722 2 ar
r - Ve 1 e 4
- 21Tl 2921, 87 1292 A ‘
% » -~
Llane! (5L RSL /0o / ;A
Th 2 150 w2z | 117
! |7belpar2 49 |2490| = {704 R
2 |Thelreyd 49 240 IR /
2 |The| " . il A — 219 .
—1 T';I". q.([ ‘2—)" ,1( I.« ’: 1' o
S22 [ zev| 124 1217 /43 A /G ]
Sne |eve e 27 473 421 ]
2 leren | 1Ry 94 e A% - 15Y
PRI v e
) N 1O
103 1$% sy |\
| D |€vg |21 248 &% ] p3”
2 " o il 2{: -~ 3_7 !
< " ] )9
’ ) " ' P D -y
i ! _ A N S PR,
A ’ ! h !“l'}f
— — — — — o
s E— 4
!.
—— s — S —— ”——'I
i
REMARKS:
7:‘- Vr w1 N Coe b ©pJ)
URIG] NA s
OF B s LS IS
F POOR QL ALITY
TESY DATE e READINGS BY CERTIFIED BY R e
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AiR OUTLET TEST REPORT

° oy P - l/

PROJECT b SYSTEM
ADDRESS .. OUTLET MANUFACTURER
AREA OUTLET DESIGN PRELIMINARY FINAL
SERVED REMARKS
NO, | TYPE SIZE AK CFM VEL. | vSL. | VEL. | VEL. | VEL. | VEL. | CFM
o il
L 23 Hhyn AS A o
2| " 1Ryt LU]ro0 4
n " " W\
i 1) I ) g o)
l' 1]
A ' » e 12, Y
71" |myml324 205
REMARKS: L
5 noT orfin 3
TEIY DATE s i RBADINGS BV co-o o vow —— = o S«MYLIED DY
AR e ’o---unﬁuu:'u'Al NAL AT bie A PAGE ny
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Amp 2.4-

Divect Drive

Uolt 20Q
PH-1 oo 72

Hp - 3%

FIA 25 09 wglezo

__TD 44 / @r\/"ﬂ-/’

grpr 2%
aptP 56
v €T PRive
VLT 2 .20

{D,“'.. /| (o H
Hp

§.O DV (—po«g/"g. 7,9

5'1080(90/3/’

’,- -‘
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; Associated Engineering Consultants inc.
* 20 West Sth St Kansas City, Mo. 64105
7 816-474-5450

~ September 20, 1979

Midgley Shaughnessy Fickel and Scott Architects
20 West 9th Street
Kansas City, Missouri 64105

Attn: ©r. Mike Shaughnessy
RE: K.C. Fire Station No. 24

Gentlemen:

We have reviewed the air balance report submitted for this project and it

appears fan numbers 2 and 3 need rpm adjustment to comply with design criteria.
Fan no. 2, which serves distribution to operations area units, should be

speeded up such that circulated air is plus or minus 5% of 4300 cfm design

in lieu of 3560 cfm which is only 82% of design. Motor amp readings included

in report indicate this should be possible without changing motor, however

motor sheeves may have to be replaced. Fan no. 3, which serves apparatus

bay only could be left as is without detrimentally affecting this or other
systems operation, however air quantity being supplied, 7575 cfm is approximately
150% of design. -

Fan no. 1 serving the solar loop is circulating 7% more air than as designed
cr the diffence between 5000 and 5360 cfm, but this should be satisfactory.

The indoor units nos. 1, 2, and 3 are all delivering more air than design,

from 13 to 19% which should not pose any particular problem. There is quite

a disparity between the four outlets served by unit no. 3, but all these

outlets are in the same room. If these outlets are unusually disturbing

to the occupants with regard to noise they should be adjusted but otherwise
car remain as is and should function satisfactorily concerning heating or cooling.

Please contact us if you have any questions.

Sincerely,
. idso
DAD:j1§
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APPENDIX H
SYSTEM INSTALLATION
AND
CHECKOUT PROBLEMS
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SYSTEM INSTALLATION AND CHECKOUT PROBLEMS

A continuing problem with the instrumentation installation was
rainwater seepage into the area where the SDAS was located.

The water on the floor made it difficult and dangerous to

check out the instrumentation wiring. After various methods
had been tried to overcome the seepage problem, it was finally
solved primarily by elevating and recontouring the soil out-
side the wall and installing drain tile at the base of the wall.
Thisiwas 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,
transformers, and the SDAS. As with all relatively new develop-
ments such as solar energy, much ¢f the technology is conveyed
verbally. Consequently, when there is a personnel change, some
loss 0f 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
city. '

The system evaluation test determined that one motor-driven damper
was the wrong type. 1Item 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

the acceptance test.

During the system operational airflow measurements, it was
discovered that AH#2 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 AH#3 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 determined by the data system. Some

thought has been given to placing "lccks" on the thermostat ¢
to prevent changes to the sclected temperature levels, A more
expensive change would be to ‘replace the thermostats with the

type that would use available solar heat before the auxiliary

heat system would be cnergized.
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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 1979. S
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y PRODUCT LITERATURE

FOR COMPONENTS OF

THE SOLAR HEATING SYSTEM
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For complete or supplementary heating of entryways, store-
rocms, kitchens, garages, shipping rooms, warehouses, factories,
hangers, power generating plants, pump houses and stores.

applications

Eliminates piping, valves, traps, freezeups, water leaks, vagrant

heat waste, vents, stacks, gas piping and pilot lights.

FIQURE 1: Constructior: Details

construction details

1.

HEAVY DUTY CONSTRUCTION—cabinets are made
of heavy gauge welded domestic steel for durability
and trouble-free operation.

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. A// models are
suitable for either horizontal or vertical airflow.

. SUPPLY CONNECTION—-single connection eliminates

separale fan motor circuit.

. MOTOR-fan motors have built-in automatic reset

thermal overload protection. Heaters with motors
1/4 hp or greater have permanently lubricated ball
bearings. Motor is ventilated with unheated air.

. PLATE FIN ELEMENTS—rugged, copper plated steel

tubular elements are brazed to multiple fins for ex
tra strength and maximum heat dissipation. Fins

N AT

/ BULLETIN 17 () LN

()} l‘\"l‘

O

10.

. SERVICE

are protected against corrosion by high tempera-
ture paint. Automatic reset thermal cutout protects
heater elements from overheating.

COMPARTMENT — hinged service door
allows easy access to line terminais, contactors,
fuses and transformers.

. FAN — dynamically balanced aluminum fan. Draw-

through design assures even air distribution over
elements and uniform outlet temperatures,

. LOUVERS—each louver is adjustab'e for positive

control of discharge air.

. HOUSING—contemporary styling, heavy gauge steel.

Tough, durable neutral grey, baked enamel finish
resists corrosion and assures long life, even in fume
laden industria' atmospheres.

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.

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 temperature drops to 90F for maximum
energy conservation. Provided in § 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 tliarmostat kits to achieve best
area comfort leve!. 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).

B

R, -
—-l-".:— ! =) Cutout Element
1] h
5---) | H 2 J
- i
13
ReLRigenee ano
|/
[
087240V, 19

60 Ma.

FIGURE 2: 240V, Single Phase, 2.5 KW Circuit Diagram
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FIGURE 3: 480V, Single Phase, 10 KW Circuit Diagram
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= o ?y
e e
—J i
5
)
e |
243
g ‘l 1A =
NOTE: Terminal “F" is provided for
: optional manual fan control.
1
e
240 V, Three Phase, 40 KW Circuit Diagram
FIGURE 4: with optional 24 V control. = 1
|
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FIGURE B5: Unit Heater Dimensions

TABLE 1: DIMENSIONS (inches)

TABLE 2: SPECIFICATIONS

} 2520 | 22 |17 [15% ] 6 6 4

25.50 27 | 21 |22% | 6 12 4

ul listing

BTU Electric Unit Heaters are UL Listec under
File No. E 61887.

how to order

Specify:
1. Model Number
2. Voltage, Phase and KW
3. Accessories(see page 8)
A. Mounting Bracket
B. Thermostat
C. Other

I DIIIETIN AINY
g owwees T S

30-2083 30
30-2403 30

ELECTRICAL (60Hz)
HEATER MOTOR

sTUN [vots (puase [ames | stees | vours [ewase [ aem | we
8550|208 | 1 12 1 208 1 |1550 [1/10
8550|240 | 1 10 1 240 1 {1650 110
252M 25| 8550|277 1 9 1 120 1 |1550 {1/10
5-2081 5| 17100 208 1 24 1 208 1 |i550 [1/10
5-2401 51 17100 240 1 21 1 240 1 |1550 [1/10
521N 51 17100 277 1 18 1 120 1 [1550 [1/10
1.5-2081 7.5 | 25650| 208 | 1 36 1 208 1 [1550 (110
1.5-2401 7.5 25650| 240 | 1 K} 1 240 1 [1550 {1/10
1.52m 1.5 | 25650 277 1 21 1 120 1 |1850 [1/10
10-2081 10 | 34200 208 1 48 1 208 1 1550 110
10-2401 10 | 34200 240 1 42 1 240 1 |1550 [1/10
10-21 10 | 34200 277 1 36 1 120 1 11550 [1/10
5-2083 5| 17100208 | 3 14 1 208 1 |1550 [i/10
5-2403 5| 17100240 | 3 12 1 240 1 |1850 [1/10
5-4803 5| 17100|480 | 3 6 1 120 1 |1550 [1/10
5-6003° 5] 17100/ 600 | 3 5 1 120 1 [1550 [1/10
1.5-2083 1.5 | 25650 208 3 21 1 208 1 1550 [1/10
7.5-2403 7.5 | 256501 240 3 18 1 240 1 1550 [1/10
1.5-4803 1.5 | 25650 480 3 9 1 120 1 [1550 [1/10
7.5-6003* | 7.5 | 25650600 | 3 7 1 120 1 |155G {1/10
10-2083 10 | 34200| 208 | 3 28 1 208 1 1550 [1/10
10-2403 10 | 34200240 | 3 24 1 240 1 |1850 {1/10
10-4803 10 | 34200(480 | 3 12 1 120 1 |1550 |1/10
10-6003* | 10| 34200(600 ( 3 10 1 120 1 11550 [1/10
12.5-2083 [12.5 | 42750 | 208 3 35 1 208 1 [1550 [1/4
12.5-2403 |12.5 | 42750| 240 | 3 30 1 240 1 |[1550 [1/4
12.5-4803 [12.5 | 42750 480 3 15 1 120 1 (1550 [1/4
12.5-6003* [12.5 | 42750 | 600 3 12 1 120 1 1550 |1/4
15-2083 15 | 51300 208 3 42 1 208 1 |1550 [1/4
15-2403 15| 51300240 | 3 36 1 240 1 |1550 |1/4
15-4803 15 | 51300 | 480 3 18 1 120 1 1550 |1/4
15-6003° | 15 | 51300 | 600 3 14 1 120 1 1550 |1/4
20-2083 20 | 68400 208 3 56 2 208 1 |1550 |1/4
20-2403 20 | 68400 | 240 3 48 1 240 1 |1550 |1/4
20-4803 20 | 68400 | 420 3 24 1 120 T (1550 [1/4
20-6003" 20 | 68400 | 600 3 19 1 120 1 |1550 {1/4
25-2083 25 | 85500208 | 3 69 2 208 1 |1555 |1/4
25-2403 25 | 85500240 | 3 60 2 240 1 |1650 |1/4
25-4803 25 | 85500480 | 3 30 1 120 1 11550 [1/4
25-6003* | 25 | 85500600 | 3 24 1 120 1 1550 (1/4
102600 | 208 3 83 2 208 1 [1550 [ 1/4

102600 | 240 3 12 2 240 1 [1550 | 1/4

30-4803 30 |102600 | 480 3 36 1 120 1 |1550 | 1/4
30-6003° | 30 |102600 | 600 3 29 1 120 1 1550 (1/4
402083 |37.5 |128250)] 208 3 |104 2 208 1 |1550 ] 1/4
40-2403 40 (136800) 240 | 3 96 2 240 1 [1550 ) 1/4
40-4803 40 |136800| 480 3 48 1 120 1 1550 1/4
40-6003° | 40 |136800( 600 | 3 37 1 120 1 |1550 | 1/4
50-2083 50 (171000 208 3 |139 2 208 1 |1550 | 1/4
50-2403 50 (171000 240 3 120 2 240 1 |1650 | 1/4
50-4803 50 |171000 | 480 3 60 2 120 1 |1550 | 1/4
50-6003° | 50 (171000 600 3 48 2 120 1 1550 | 14

*SPECIAL ORDER ONLY

t Throw is the distance air moves until its velocity reduces to 50 fpm.
ttBased on 60C ratings

tttAll units, escept 2.5 KV, are optionally available with 2 steps for energy savings

lean Dana O
seeFage o,
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-  AIRFLOW |/ STAWDARD BUILT-INCONTROL |  RECOMMENDED <yl
. : . = 3 AN
SRR IR o MR 711 Ui |welowT | Reigamr
R B e e e L . ) e e e
12 | s00 | eos | 16 |18 | .0 0 NO 208 8 10 50(23 | 22 | 20
2. |is00 [ 605 |16 {1 | Q| O NO 240 8 10 50|23 | 2#M4 | 2.#2
12 | 600 | 605 | 18 [18. | O 0. | ves m 8 10 6320 | 244 | 2412
12 500 625 | 32 | 18 0 0 NO 208 8 10 50| 23 2-#10 2#6
12 500 | 625 [ 32 [18 | O 0 NO 240 B 10 50|23 | 2#0 | 2#8
12 500 | 626 | 32 |18 | O 0 YES m § 10 83l29 | 220 | 2#10
S 05 PRI B G IR T A A (0 I R L R T 208 10 " 51|28 ) 2#8 | 2#4
|2 670 (1w | 27 {28 | © }, NO 240 10 " 51|23 | 2#6 | 2#4
{120 | e |07 |2 |28 0 - YES 120 10 1 64|28 | 2#8 | 2#s
12 870 1090 | 3L | 26 0 1 NO 208 19 14 60| 27 2-#6 2#12
12 870 1080 | 36 | 26 0 1 NO 240 10 14 60| 27 2#6 2#4
12 870 1090 | 36 | 26 0 1 YES 120 10 14 72| 33 2-#6 2#4
27 | s00 |e25 | 32 |w 0% NO 208 “ 10 51|23 | 3452 | 30
12 500 | 625 [ 32 |18 | 0 1 NO 240 . 10 51123 | 342 | 340
. |0 1 YES 120 i 10 64|29 | 344 | 342
1 |0 o YES 120 8 10 64|29 | 34 ‘
26 0 1 NO 208 10 14 51123 3-#10 3#8
26 0 1 NO 240 10 ! 51123 3-#10 3-#10
26 0 1 YES 120 10 14 64 | 29 3214 3#2
26 0 1 YES 120 10 14 64| 29 3214 3212
%50 |+ .1 NO 208 10 " 60|27 | 3#8 | 3#8
% |0 8 NO 240 10 1 60|27 | 3#8 | 3#6
% |0 |1 YES 120 10 1 12|33 | 32 | 340
% |0 1 YES 120 10 1 12|33 | 344 | 3m2
33 0 1 NO 208 n 21 61 28 3#6 3#4
33 0 1 NO 240 n 21 61| 28 3%8 3% 6
33 0 1 YES 120 n 21 73] 33 3312 3#0
33 0 1 YES 120 n 21 73] 33 3314 312
33 0 1. NO 208 n 21 61| 28 3#6 3#4
3|0 1, NO 240 1 2 61(28 | 3#6 | 3#4
33 |0 1 YES 120 " 21 13|33 | 3#0 | 3#0
s lo | YES 120 " 21 13|33 | 342 | 30
33 6 2 NO 208 n 21 64| 29 3#3 J#2
33 0 1 NO 240 " 21 61| 28 3#4 3#3
33 0 1 YES 120 n 21 73] 33 3#8 3#6
33 0 1 YES 120 " 21 73| 33 3-#10 3-#0
% |6 2 NO 208 13 26 [wa]lar | 3#2 | 3x0
“ |6 2. NO 240 13 % [10a|a7 | 343 | 3#2
“ |o v YES 120 13 % | 14|62 | 328 | 3#6
4 1o 1 YES 120 13 26 | nals2 | 30 | 3#8
44 6 2 NO 208 13 26 120 | 55 3-#2 3#0
a4 6 2 NO 240 13 26 120 | 55 3-#2 3#0
44 0 1 YES 120 13 26 ‘30| 59 3#6 K
44 0 1 YES 120 13 26 130 | 59 3#8 3#6
“uil s ¥ NO 208 13 26 | 122|855 | 3#0 | 3#00
“ | 2 NO 240 13 2% | 120]85 | 3#1 | 3#0
M |0 1, YES 120 13 26 | 130|590 | 3#4 | 3#3
“ | o 1 YES 120 13 26 | 30|88 | 3#6 | 3#4
44 12 4 NO 208 13 26 127 | 58 3-300 3-20000
LY) 8 3 NO 240 13 26 122 | 55 3-#00 3-#000
44 6 2 YES 120 13 26 133] 60 3#3 3
44 0 2 YES 120 13 26 133] 60 3-#4 3#3

76 BULLETIN 4107 /
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FIGURE 8: Cone Type Diffuser FIGURE 7: Four-Way Louvers
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TABLE 4: TEMPERATURE CONTROL KITS

CATALOG NUMBER DESCRIPTION

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

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

Integral Thermostat Kit, 1 Stage Heating, (DPST, 24 ?77»/) use
where full line vreak is r~cqu|rnd shnpped separately as kit

|

Same as TK.2, except Factory Mounted

Integral Thermostat Kit, 2 Stage Heating (S-SPST, 24-277V)
shipped separitgly_aikn

Same_aiTK-3, except Factoy_y_Mounted R
Wall Thermostat Kit, 1 Stage Heating (SPST, 24 277V)

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

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

Wa||Thermos\at Kit, 1 Stage Heating, 1 Cooling (2 SPST 24 240\.’)
Subbase for TK-8, FEQ’OH/Auto Switch

Wall Thermostat, 2 Stages Heating (2-SPST, 24-240V)
Summer/Winter S_yv'tch Kit, (SPS‘_F._24-277V) shipped separately as kit
j(~11FM Same as TK~1].exc_;pt Factory Mountad -

TK-12 Wall Thermostat Kit, Night Setback with 24 Hour Timer, 1 St;ge Heating
(SPST, 24V only), does not require separate power supply

; Suffix-24 . 24V Control 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 . umber)
»S.ufhx-MR Manuai Reset Thermal cutout (add suffix to unit catalog number)

Suffix-RC Remote Control Panel, UL Listed, surface mounted (consuit factory)
(add suffix to unit catalog number)

TABLE 5 DIFFUSER KITS
CATALOG NUMBER DESCRIPTION

Riffu ser Kit, Cone typ—e ror vertical discharge (2.5-20 KW—)
Dlﬂuser Klt. anity_pe_fur vertical discharge (25-50 KW)
I Diffuser Kit, Four-Way Louvers (2.5-20 KW)
. [ LD Diftuser Kit, Four“;u:y Louverr?(-ZS-SU KW)

TABLE 6: MOUNTING HARDWARE KITS
§ CATALOG NUMBER DESCRIPTION

WB-1 Walli Mount Assev wb!y Fut(for hom(mtdl dnsr rm ge )vm.l and swivel U ac kel

Swivel Brayket Kit (for ceiling mounting, horizontal discharge)

BULLETIN A107




TABLE 3: AIR DISTRIBUTION PATTERNS (VERTICAL DISCHARGE)

APPROXIMATE MOUNTING HEIGHT AND FLOOR COVERAGE (FEET)
[ i [ [

I £ ot x ¥ EEN N # X
SIZE STANDARD STANDARD 4-WAY CONE
(KW) LOUVERS LOUVERS LOUVERS " DIFFUSER
_BTU- ) (45°) |
A AN 1
2 . ‘ J
B G ’
VN N |
75-10 46
2
{29 @ ‘
u-S‘m 59 ‘ p
37
52 —62 \j
i
" 25-50 74 &
=70 L e

Note: Height is based upon optimum floor coverage with 50 ipm velocity four feet above the floor.
Specific boundary pattern is dependent upon obstacles, drafts and mounting arrangements.
Drawings are not to scale.

70 BULLETIN Ai07 |
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Nl 3 1. Furnish and install Brasch UL Listed unit heaters with

oy A S : 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

. ;.,,_.,,g_- L iy suitable for vertical or horizontal mounting.

b 2. Unit heater shall be draw-thru design to provide uri-
r 1 form temperature across heater element and forced
‘. air cooling of motor with ambient air.

3. Heater elements siall be corrosion protected, plate fin
type with elements brazed to common fins for mazimum
strength and heat transfer. Contactor(s) shali provice
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 14 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 aluminum, 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 adjustabie louvers shall be furnished to
direct discharge air as desired. (Optional: Downfiow
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. Summer/Winter 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.

| BULLETIN A107 70
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mounting
arrangements

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

HORIZOMNTAL DISCHARGE-heaters can be mounted ncr-
izontally using four 1/2-13NC threaded rods (providec by
others) or the opticnal swivel and wall mounting bra. xets.
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 provides
minimum spacing required for the heater in all directions.
A 1-8NC 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 mount and swivel bracket kits.

TABLE 7: MOUNTING DIMENSIONS

26% 26| 7 19| 5|17 | — |15
35% 1317 |9 22Y, |16

2.5-20
25-50

VERTICAL DISCHARGE — heaters are mourted vertically
using four 1/2-13NC 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.

AT ol
% |
I
T
[
Cone Diffuser
o -~ loptional)

FIGURE 8: Vertical Discharge

ORIGINAL PAGE I¢

application tips

LIMITATIONS—Unit heaters should not be used in poten-
tially explosive atmospheres, nor should they be located
where obstructions might block air inlet, motor cooling
vents or discharge.

APPLICATIONS—larger rooms require multiunit installa-
tions; arrange units to provide perimeter air circulation.

B- 8- B @

' . " FIGURE 10
(n;0] - E - -E-— n;]
+ +

4
m B B -H
To prevent air stratification, the total CFM capacity of

all units should circulate the room air volume at least
three times per hour,

Unit heaters should be located so their airstreams wipe
exposed walls without blowing directly at them. In mul-
tiple unit heater installations, it is good practice to
locate units so each unit supports the airstream of an-
other, thus setting up a circulatory air mcvement within

Bl ss JostSmr

60

OF POOR gg’gq!x Distance between unit heaters should not be

an the throw of one heater nor more than twice
its throw; for throw data, see page 5. For interior spaces
and for high bay areas, additional unit heaters mounted
vertically can be used. In warehouse type applications,
where maintaining minimum temperatures is the basic
requirement, one or more large unit heaters can be used
in order to reduce initial installation expense.

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
ASHRAE Guide.

When heating capacity for a pedestrian entryway is un-
known, a rule of thumb of 4000 watts per door can be
used.

Unit heaters are frequently used to combat cold air
inrush when loading dock doors are opened. For such
applications, cne or more units chould be arranged to
blow warm air across the opening, not toward it.

C.- 2
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other Brasch products

HOT WATER BOILERS - provice 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. UL Listed with ratings
to 3600 KW. Ask for Bulletin A120.

STEAM BOILERS — provide steam for space heating in
commercial, industnal and institutional buildin~s or
steam for humidification, sterilization and incustrial
process applications. UL Listed with ratings to 3000 KW,
high or low pressure. Ask for Bulletin Al124,

ELECTRIC DUCT HEATERS — custom designed for warm
air space heating applications in commercial, industrial
and institutional buildings, manufactured in unltimited .
sizes and capacities. Heaters are UL Listed for zero : SLIP-IN <] > 1
clearance and meet UL and NEC requirements. Ask for ; DUCT HEATER

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 desigred, UL
Listed, used for the control of Electroduct heating coils
and many other types of eclectric heating equipment. The FLANGED
combination of Brasch panels with Brasch heaters as- DUCT HEATER .
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
galions and 990 KW with lined vessels. Ask for Bulletin

A125.

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.

REMOTE
CONTROL

guarantee

BRASCH MANUFACTURING COMPANY, INC. puaran-
tees all electrical components, cabinet and heating ele
ments against defects in material and work manship for a
period of one year from date of purchase. Should any evl
dence of defects in material or work manship occur during
the guarantee period, Brasch Manufacturing Company, Inc.
will repair or replace the part at its own discretion without |
charge. Brasch Manufacturing Company, Inc. shall not be |
held responsible for any field charges in connection with

the removal or replacement of allegedly defective equip B n A

ment, nor for incidental or consequential damage. Parts

being returned to the factory must arrive prepald and MANUFACTUR'NG CDMPANY, INC.

upon prior apoproval by the Company.,
11880 DORSETT ROAD « (314) 291-0440
MARYLAND HEIGHTS, MISSOURI 63043

i el M B i
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— O Ul WATER CIRCULATING PUMP
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CIRCULATORS - Nos. 110, 111, 112, 112, 117B & 120

o m-
—

.
| {

Y ) & N
_.tm?ﬁd *
Specifications
0 Fage ’ Interchangeable %", 1" 1'4" or 1'/" for all sizes except 2" and No. 1178. Cast lon or Bronze!
o Body Cast lron or Bronzo'  Note No 1178 turmished in 17 Bronze with Sweat connechions only
0 Impellor Dynotrically balanced. closed type except No 110 and No 1178 wlich are open type
| © Mechanical Seals Carbon & Ceramic
' © Motor Selected for quietness, Rubber Mounted. Overload Protected
' @ Drive Coupling Smooth, safe flexible steel spring type
Bearings Large Porous Bronze
'q Shaft Stainless steel super finished #600-TAX-4 Allen Bradley !
Maximum operating temperature | 240F '{“1‘““1 motor starter, !
R O 100 PSI, 1178/125 PSI UN110 o

i1) For tresh water circulation specity Drunie constract \

Cololog Numhar
Performance Curves " 400.1AX

' P4

S No. 112 — %", 1", 1%", 14"

No. 113 —2%" 1", 14", 14"

’ No. 118 — %", 1", 1%’ , 1%"
vl d '

UN110 — %", 17, l‘;, 13" — Also No. 117B — 1" sweat

\/No‘ 120 -2

X O\ \

0 10 20 30 A0 b 80 70 #0 00 100 10 *

-
8”“ CAPACITY — U. 8. OALLONS FER MINUTE

&

p—y
=)

TOVAL HEAD — FEET OF WATER
—
on
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1510.6 HOT WATER CIRCULATING PUMP

CIRCULATQRS
& SPECIALTIES

s vy ROTATED FLANGE
=+ POSITION ON UN'10

UN 110, 111, 112, 113 & 120

No 1178

|5"‘112"
|

ﬂ

Purpose

Designed to circulate (pump) heated or chilled water, quietly and speedily, in
Hydronic Systems for all residences and small commercial establishments. May
also be used for zoning large Installations and in bronze for fresh water service,

Features

Quiet 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

veooeovceove

Operation

1 Supplies heat almost instantly upon a call for heat from the room T ermosta(ﬂ
When the Thermostat is satisfied, the circulator stops and no more heat is

delivered to the rooms.

2 When used in conjunction With & Taco Flochek and Water Heater, the same
boiler which provides the heating, also supplies domestic hot water ali 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.

Sizes & Dimensions

MOTOR (2! T

PRODUCT DIMENSIONS  INCNES APPROX
NUMBER (1) FLANCE WHT
suze 18§
CURRENT(I)| OLD S00-ACY PH(D | RPM A 3 ¢ 0
UNIIO | HC | 2", 17, 1%", 14" h/12HP-116V| 1725 | 14% | 12% | 8% 6% | 21
111 HOH | 24", 17, 1%", 1% [veHP- 115V | 1725 | 15% | 13% | 10%4 85 | 26

YOI 1% [ aHP 115V 13450 | 16% | 14% | 9% | 7% | 28

113 ) o LeHP 116V 1725 | 16 13% | 10% 84 | 27
1 | Sweal

120 WG 20 A

e — “AL——-- e e e e —

1'%, 1'y'
P s fass e | e | as | 22 |
RN A R A R A 14', 134 11 40

g3 ' Whe

noapecihied o bwomre constiactign aldd the letter B at e end of pach preaduct pumbe




i. k.boss '.ONTROL
Vaive Only )

~ ____1510.7 Mixing Valve

| aon

‘Alnlou( 1 ) outiets. TempControl thermostatic
conlrollef wuth swlvol action check stops, removable cartridge with
strainer, stainless steel piston and liquid fill thermal motor with
bellows mounted out of water. Standard rough chrome finish.

. Models 5200
6, through 5-700 ha .
- — integral check st

(Wustrated)

Model No. Inlets Outiet

sm *" “"
5-400 % 1
5-500 1 1%
5700 1% 1%
5-9C9 1% 1%
5-1000 1% 2

wioghfications :
Suffix 1 For use in photographic or x-ray
‘ work—available as 5-200-10or:
. 5-400-1
Suffix P Polish chrome highlight finish
Suftix W  Wall mounting bracket

suffix RC Spare cartridge - rooommmm Models 5-900 and 5

non-interrupted service 1000 have separa «
. . check stops
' - = — —— . ——— -
-
. (t))PI}rlC)INAL PAGE 15
O0OR QU e
Q ALI'I ’\\\\\\ulllulr, y
Physical Dlmonslons . .
ModeiNo. A B _C D E
5-200 8% SW' 1 M 2
5400 * BV 6% 1'%Us 2%Us % B
500 8 6% 1% 2% K1) =i
L 700 8 8% M 2% 3w - o
‘m 12 m 2”' - 3“ - ~ . [ -1V o~
- o —— SYMMONS T-425
1000 12 Tw e - M A ‘ DIAL THEKMAOMETER
5-200 thru 5-700

ORIGINAL PAGE IS
)3 P%VR QUALITY
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Tested and Certified under
AS.S.E. Standard 1013
@ C.S.A. Certified through 1"
No. 9,00 Series CONSTRUCTION OF BASIC VALVE
Wy 0 Pindigle Daskfiow Praventes (GATE VALVES AND STRAINER NOT SHOWN) 1
Watts No. 900 Series provides the complete concept in cross
gonnection control for the protection of potable water and it DIRECTION OF NORMAL FLOW
is @ unique patented design meeting the specifications of O
ASS.E. Standard 1013 for reduced pressura principle backfiow
preventers. Also, accepted by U.S. Public Healtn Service. ~ -
q ; ; ( SEATED
Beyond its size, weight, and cost udvantagos, the No. 900 Sur s UNION IR
offer meny other advanteges of value to anyone coticarnad with INLET (:Hl"cx
efficient cross connection control such as design simplicity, low CONNECTION VALVE
flow resistance, quiet operation, simplified inswaliation, and ASSEMBLY
servicing.
The No. 900 assembly is the only backiiow preventer furnished RELIEF ’“ |
complete with strainer, iest cocks, and gate valves. 1ts compact, VALVE
well-balanced, practical design now brings complete protection to SEAT
thousands of installations which were not economically possible
before such realistic considerations were proven and available , Eh
RELIEF v i, vl TEST
VAL VE 4 - o CoCK 2
® Union Connections ® Compact size for sasa of VO .
@ Stainless steel internel parts installation
© Standardly fumishud with ® Maximum total ol 10 parts VENT !
on body strainer required for complete service VALVE l:)tlx :
« faximum flow at low ® Patented double seated SPRING '
pressure drop First Check Valve
' : SECOND "
CHECK
VALVE
ASSEMBLY
o
TEST
cocK 4
UNION
ouTLEY
CONNECTION
' TOTAL | VENY
nzes SSSI, Wop WEIGHT SIZES Patort Noo 3 6369018 ’
(In) A L ¢ | L Atb) | (i) il e Paienss Fedkin
J/a iZVe 8Ys 4 ‘ 4's 20 1
— 0% | 92 | 4 | & | 2 | 1 ORIGINAT D n.
—- —_ — 4 — . PAGR 19
1Va_ | 22 | 10%a | 6Y2 | 5V | 24 1 OF Py
12 |30 [ 12 |6V | 5% | 2
¥ n 13% | 7| 6% 2
Maximum Supply Pressure 175 Ibs
) No. 800
ished complete with
gate walvos, strainer and ’
test cocks, ns shown 1 ‘
| j
-A——n—i"'
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[f ptional Parallel Installations

using smaller sizes

Optional installation of Series 900 Backflow Preventers is the
use of two or more smaller size devices piped in parallel to
serve a larger supply pipe main. This type of installation is em-
ployed whenever it is vital to maintain a continuous supply of
water and where intérruptions for testing and servicing would be
unacceptable or undesirable. It also has the advantage of pro-
viding a total capacity provided by a single larger valve and
permits testing or servicing of an individual valve without shutting
down the complete line.

For e twowvalve Installation, the total capacity of the devicox
should equul or excoed that roquited by the system,

The number of devices and sizes used in parallel should be
determined by the engineer’s judgement based on the operating
condi*ons of a specific installation,

for 2’2’ Main Line

RECOMMENDATION:
Install two size 1%" No. 900 to provide

s toil flow up to 260 GPM. This
exceeds the required testing capacity for
# single 2%" backflow preventer, based
on applicable standards referred to.

for 3" Main Line

RECOMMENDATION:
Inatall two size 2" No 800 to provide a

3" hacktiow preveniet, hased on appli
cable standeidy toferind tn
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_NO. 900

e

PLOW 0PN

* OPENING PRESSURE

llu Maximum Allowable
of Mated Frovure Lo st Actual Copacit
v » Device Flow Reted Hlow Watts No. D
> %" 30 GPM 20 PS| 35
ol 1" 50 GPM 18 S| 55
' %" 75 GPM 18 PSI 75
Naoa 1A 100 GPM 16 PSI 130
X 2" 160 GPM 16 PSI 175
CoRR e 225GPM 16 S| 225+
i *Y 320 GPM 15 PSI 320+

AT 500 GPM 14 PSI 540
;o *6"  1,000GPM 14 PSI 1,000 +

*Avallable in mid 1076,

um nlumbla
m ulllnm'lé
"Monuel ot Crom

u drops shawn, These performense
ocitiod In the Univarsity oi Beuthern Calilornis
ovnmlnn Contenl” and AS S 8. Banderd 1013

Walts velvey Mve heen tested under these provisions end squel
or axbond these performance tequiramants ag shown

— "

. 'M||| shows flow thet en approved device must dvliver based on
i fow uy 10 340 GPW. Thisseeasw ORIGINAL, PAGE T ol

the roquleed teating copacity for o single OF POOR QUA

L
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~- 'yl _ 15043 BACKFLAW PKEVENTERS © POOR QUALITY

Dosignod to wqual or excend the requirements of ASSE Standard
AWWA Standard C-506 and US.C. Foundation for Crosx Conne
Control Standard for reduced pressure principle backflow preve

.

No. 900 Series'2%'’,'3"", 4’', 6" .

Reduced Pressure Principle Backflow Preventer o Stndartiy tmnished with 05 & Y gate valves.

Stamnless steel internal paits

e Swing out access door for service simplieity
o Patenterd double seatod it chedk valve for added salety

o Relief et fur macmuan back pressuce and back-uphon -
venting :

o Furoashed waith Hau ol ennnectinns
o Ball valve contractian test cocks
o Howmmabide Tt theok val e el

LI | mu|||~f repeagabl cngund el kg valo amhl o meduh

DIMENSIONS

——— T

FEATURING
"SWING OUT SERVICE™™

Thasa four larger sizes of the No. 800
are designed with a Swing Out Access
Door which exposes the 1st check
valve sssembly for quick simplified
servicing. Also, the 2nd check valve
Is omily asccessible. All seats are
removable,

® Pgrent Panding

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

* Watts larger size No. 900 Series backflow preventers have the sama basic % No. 900 4" - 6 CAPACITY
design features es sizes %" - 2" described on pege 10, except they are N - ) |
constructed with & swing out service door as described above. They are

furnished with bronze or iron body construction, internsl water ways
epoxy coated (FDA approved), stainless steel and brass internal parts
and 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 110°F.

S

PRESSURE DROP - ™SIG
i
;
T
|
-

Size Material Weight ' {
%" Bronze 210 Ibs. ’“T*‘ : . il :
g Bronze 240 ibs. o et T B i -j T
4 Iron 571 I | 111111l 1 £
& . Bione 514 Ihs. A l
g" T 1120 1hs. [T T T T U T A
a— . W e
NO. TK'9 Backflow Preventer Test Kit
g &
The Wztts No. TX-9 Backflow Preventer Test Kit iy a compaci portable
- testing device especially made for testing all Heduced Pressure Principle
& Backilow Prevention Devices. The TK-9 is easily connected to any RPZ
device enabling accurate testing of “zone” differential pressure, relief
»4 valve opening differential, fouled check valves or similar problems .nat
y visual inspections canneot locate. The unit is encased in 8 rugged carrying
case for easy handling and accessibility
; SPECIFICATIONS
\ o Maximum working pressure - 306 ps ® TG0 sy stiap
pr o Maxitaum working tempematiee 2101
‘ o Gauge - 010 paed wath ' 2% aecuincy, ol seule
- o Hoses 003 with 9 St thecastedd coplin
"-' w o Adapony L)) thoogdud sdaptons (1) by, 00 0 Bashiiay
4 o Malvtire vestatant fn o Hon goiln
1 o Law whoc ko reontgan snddod plastle snthe el disedd B oot th
}‘,q wablvy o |I'|l||‘- cormprm b cndinationg foe tanl ' O




5 YEAR 10 YEAR

MODELS MODELS  CAPACITY
C5-30-1RS7  C10-30-1RS7 30 Gal
C5-30-2RS7  C10-30-2RS7 30 Gal
C5-42-1RS7  C10-42-1RS7 42 Gal
C5-42-2RS7  C10-42-2RS7 42 Gal
C5-52-1RS7  C10-52-1RS7 52 Gal
C5-52-2RS7  C10-52-2RS7 52 Gal
C5-66-2RS7  C10-66-2RS7 66 Gal
C5-82-2RS7 C{8-82-2R87 82 Gal

€5-100-2RS7  C10-100-2RS7 100 Gal
€5-120-2RS7 & 120 Gal

(2) 5000 watt heating
elements wired for
' simultaneous operation

208v/1/60

‘l 100XL Watts 3/4" T & P
| relief valve

88
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CRANE SUPPLY
COMPANY

CRANE _

Iver Monitor

ELECTRIC GLASSLINED WATER HEATERS

The attractively styled glass-
lined SILVER MONITOR ELEC-
TRIC will deliver an abundant
supply of clean, piping hot
water throughout years of eco-
nomical trouble-free service.
Its quiet operation and no
vent design make it perfect for
locating in kitchens, rumpus
rooms, finished rooms and the
like. Check these advantages.

ECONOMY IN OPERATION!

* Immersed HEATING ELE-
MENTS transfei heat direct-
ly into water for maximum
efficiency.

* FIBERGLASS INSULATION
forms a positive heat barrier
. . . saves fuel!

« COMPACT DESIGN takes
less space, enables low-cost
installation.

DEPENDABLE 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 margin of safety.




in keeping with our pol-
icy of conlinuous prod-
uct improvements, we
reserve the right 10 make
minor changes withoyt
prior notice.

B GLASSLINED YAMKS The complete
inner surface of every tank is lined
with an extra thick coating of witrilied
glass, permanently bonded under in-
tense heat (1600°F) to insure clean,
rust-free water throughout a longer tank
life

B SPECIAL ECO (Energy Cul-Off) FEA-
TURE A special UL listed, factory in-
stalled heat sensitive device culs of!
ALL power to b-1iter should tank wa-
ter temperature .ach 210 F

W ANODE ROD Extrudes magnesium
rod suspended in the tank protects your
heater agains! corrosion

B HIGHLY EFFICIENT THREADED EL-
EMENTS Immersion type healing ele-
ments put all heat directly inlo water
for greater efficiency. Pressure sealed
to prevent leaking.

B T. & P. VALVE OPENING Separate
%" NP.T. opening provided for instal-
lation of Temperature-Pressure relief
valve. Maximum Hydrostatic Working
Pressure 150 PSL

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

W@ FIBERSLASS INSULATION An extra
dense tlanket of non setthing liberglass
surrounds tank and keeps heat loss 1o
minimum — saves fue

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

B UL LISTED All models comply w''h
Safety Specilications outlined in Under-
writers' Laboratories, Inc. Standards for
Salety, UL174.

; - B WELDED STEE. COUPLINGS No in- P \\
| ANODR ot £ ternal threads 10 cause nipple leaks. e uL )
nop OPENING 'y i ‘.\.“’.j \
‘ - 5‘““ L (”(l(l“’\ \‘T ‘
5 A .0' » \ i (_1"[1‘ 1) “Aal, P _{
= PPt . . U( ,'_."' f) *
"' - " L4 EF, M i l‘
.F - \;‘ r » : '
iy '. . ‘
. ‘w | ’ l
: /
o 5 V.n.nt 10 Year [ Recovery I l 7 lr i
Lmt Lmt 'lﬂl.l GPH ! | Dimensions :
Warranty Warranty Maximum | Based On | | In Inches | Ship
| Model Model Troe | 240V AC | 240v | Cap. } W
' N No. Element | 208V AC Max. Gals. | Hgt Diam. | Lbs.
_€5-30-1RS7 ] €10 30 1RS? | Single 6,000 246 0 | 3% | 20 | 100
l C5302RS7 | CI0302RS? | Douple | 9000° [ 369 I 30 | 3/ [ 20 | 100
| CS421RS7 | Cl0-421RS? | Single 600C 246 42 i ah | [ 115
| C5 42 2RS7 | CI0422RS7 | Doubie | 12000° | 492 | a2 | amy ["20 [ 120
: ) C5521RS7 | Cl10521RS? | Single 6,000 246 52 | 50 | 22 | 150
DU TER==% C5522RS7 | Cl0522RS7 | Double | 12000° [ 492 52 I 0% | 22 T 150
HEIGHT C5.66 2RS7 | C10 66 2RS7 | Double | 12000° 492 66 | 52% 2 | 180
_C5822RS7 | C10822RS) | Double | 12000 | 492 82_| 8% | u | 25
C5100 2RS7| 10100 2RS? | Double [ 12.000° 492 100 | 57% | 28 | 300
€5 120-2RS7 | cwmzm[ Double | 12,000° 92 |120 f 53 17@_1 315
10-Year mode!s include additional Anodic Protection
Full terms of Limited Warianty may be found i this catalog
Maximum sullages shown here are avallable when specified.
*(Doubie sloment wettages are based on simuftansous operation and must be specified—
otherwise heslsr siemenis are wired 0 opersie ndepamdenily in on e oURIng CIFCUIL.)
| All wattages musl ponform to local cedes and utility requitements. Should maximum per-
of

3" WATER INLETS & OUTLETS

CRANE _

EABM NA FEnn 1T

300 PARK AVENUE
89

NEW YORK, N. Y. 10022
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| Q Space Heating / Domestic Water Heating
[ N D U\ / TR A L Make-Up Air Heating / Process Water Heating

Arrhitect

fhan Nquid solar systems. An independant test of side by
side air and bquid solar systerns at Colorado State 't
University states: . . . e air systom epersied 8§
porcon! ‘omper Guring Bio doy Ron (10 Rexid oreiee o
ey Moo shoiangy of rdld.htn ?:;mﬁm

S Heating / D ic Water Heati o storage of the alr
C/OFAMEQC:AL V:’ranc:uug: A{:?He:imzsx S | wm.':.dm:mm"t‘-nmm:m.
o T ) ) mdm:«.mmmnn
four of this brochun. 1

afvadages.

© 10 Year performence warranty. ( g
© Sgfe, reable and virtuslly maintenance- e aperdlen.
© Fresdom from damage by freazing o ballng. . 2
% Absence 0f pipos wh.ch can COrods and ek

@ Requires no anti'reaze or stagnation proseyry el

controts
© Approwad F g HUD and EROA for Feterlly fauid
projects.
MR —MANUFACTURER P ¥
Solaron s busess is Me preuBes appication of selyy
onergy. We design, menutecture and market setw healng -
oysterns for industriel, comsarcisl, agricutural preceey {
Grying anG residential buidings . The heart of our syl - |
O air-type solar collector, § Gesign based on over 30 I
yours research nd developmant by Dr. George LI, ° '\"
mmmm-—.unm )
] '

Jouige Ansistases aror hed 1 Oopiete Gesygs weagll
covering &l aspects of solr pysiem eRginesvng .
ket | Cruntiar Shr Solaron for & copy of he destgn menmil. Expeenestand ¢

2 .
> ., ‘Pu
R e > a 5 i i

N &

& --. Tl

e

~ \ 1Tt Forced Air Space Heating / Pool Water Heating | 16C 128 por=onmet are svalisbie 1o anses! on MRy spesks 0,
['\ F - 'D L_b I A’ - Domastic Water Heating apphcatons .
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PP—PRODUCT PRESENTATION

The Solar Air Heating System

Solaron in al! aspects of solar heating, design,
equipment application and installation. Solaron
engineers and field servicemen support the distributors
and dealers as requi.ed, and p*ovide on site assistance

%

The Solaron solai heating system is marketed
throughout the U.S by lecal distributors and dealers
who are well established in the HVAC industry The
Solaron distributors maintain a complete stock of
Solaron equipment. The distributors, who also handle
major brands of heating and air conditioning
eguipment, work with dealers who are HVAC installing
contractors. The Solaron dealers are established and
reliable contractors who are familiar with installing
heating equinment and associated ductwork Both the
distributors and dealers are thoroughly trained by

The Solaron collector, air handl, and controller
and necessary ductwork is installed by the HVAC
contractor The general coniractor usuaily builds the
heat storage container The system is then tested
through all of the operating modes and thoroughly
cneckeo for proper uper i

OP-—OVERALL PRODUCT, IN PLACE

SYSTEM OPERATION TYPICAL COLLECTOR ARRAYS
'_"(A"U U’A(—-]

Sota Collectory

| WEATED SPACK I fsm . Press Dvon |
ABDEF 027
= || AW £3%|
] SubDly @20 J
Mu " A " e —
,i: vag! The Solaron Panets
can be grouped
O r tcgether as shown
H e
1 WEAT STORAGL UNIT The hest 5 * [ wom ‘]
- provides a good supply —o Coid A Iniet
\ W tempat ature 1o heat the buldng e @—*not Ar Qutiet
WEATING FROM COLLECTOR Air, the circulating heat | HEATING FROM STORAGE At night or on cloudy days Denotes 10y 7 S
transter mecium is drawn through the collector where it is when solar energy is unavaliable and when heat is needed Aifiow
normally heated to about 120-150°F When the space re- in the space. the automatic control system directs the The nternal
Quires heat, the solar heated air is drawn through the ar building return air into the bottom of the heat storage unit ;'m'x
handling unit in which motorized dampers are au up through the pebbles where the air is heated, through l has permits
tomatically opened 1o direct the hot air 10 the space The the air handhing unit and into the space When the solar — externa durt
ar then returns to the collector where it is again heated and heated air does not maintain the space thermostat setting c | |d 'm"l’"
the cycle repeats itself the auiomatic control turns on the ausiliary heater 10 add 1o P
the required heat 4
Sola Cotlectors - Solar Collectors —_— —] l
' ’— I_ w A

Domestic
Water Coul

An andier

]
| |

L
L A

(___LQL__J

S )

DB‘T} i

Denotes Airtiow  © >
HEAT STORAGE UNIT The haat stratifier 12—
nthe rock (& MOT on coLp
on mn‘ l.m ‘o.":t:;mum collecton E - J L_
emoency unce INLET temper sture s low
n ¥
STORING HEAT When the space temperature s satishied SUMMER WATER MEATING in the summer when #= ¢
the automatic control system diverts the air into the hes heating 15 not required. air is drawn through the coliv tor
storage unit where the heat = absorbed by the pebbie bed where it is heated and then through the water heat — -4
The & returns 1o the collector where it is heated and this exchanger coil The solar heated air transfers its heat 10 the
cycle ¢ repeated water which (s being circulated through the coil and the air F
Is then returned back 1o the collector inlet \
" "
Duct Con.echon
@G oMY

SOLARON DOMESTIC WATER HEATING SYSTEM

The Solaron Domestic Water Heater System involves a very sumple
operating cycle Solar energy 15 collected by the south facg collector ¢
Air is crculated by the heat 2xchange unit 2 where the solar energy 1S
transferred 12 the waler being circulated by the domestic water Circulating
pump 8§ Solar hested water 1s continuously crrculated intu the storage
tank 3 as long as the Soiaron control unit indicates that solar energy Is
available at the collectors 1 and until tank temperature in the storage
tank 3 reaches 160 degrees F When hot water 1§ required water 1S 0rawn
from the convenhional domestic hon water heater 4 and prehealed wa
ter is drawn from the storzge tank J into the conventional domestic water
heater

The Sotaron System uses
110 heat wate: and e shore

ehrrunales pf ublems Of Weering
bosking lestung ang (071 0N

g2
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Hot aur from
collectors —
kmwl
08" WG /100 FT)

Air Handler
(Szeat2to
3 CFMFTZ coll ) Suply At
CP—COMPONENTS, PARTS
Double Glazed Panel
(Tempered Glass) Absorber
M \

Manifold
Arsa

Note: Air flows thry the channels
the absorber plate

Panel Dimensions
I W66 LxTWH
Weight 153 Ibs

SOLARON COLLECTOR PANEL
DETAILS (patents applied for)

The Solaron solar collector is an advanced
type of an air heating, flat plate collector. Our
exclusive internal manifolding allows th2 Solaron
collector to be completely modular. Factory
preassembled collector panels are plugged into each
other with a minimum of installation time. Air inlets
and outlets are field cut into each collector array as
required. The Soiaron solar collector is designed for
installaton on any structurally sound surface, such
as aroof, wall or specially made supports.

The Solaron solar collector has the following
general construction characteristics:

Absorber: 28 gauge steel with porcelain enamel
coating.

Glazing: Two %" sealed special low iron tempered
glass panels with a long life E°OM perimeter
gasket. Glass plate can be easily removed for
service or replacement.

Pan: 20 gauge steel, fully inculated with 3%"
fiberglass batt. Paintud external surfaces.

Connection Ports: Unique flange configuration
permits tight air seal automatically as
modules are installed

Cap Strip: Painted steel designed to provide weather
seal between panels.

RIGINAL PAGE 3
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OP—OVERALL PRODUCT, IN PLACE
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A drawing of a typical installation is shown to the left. The collectors can be
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
Heat 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, 156 ft.2). This
technique reduces field labor and leads to an economical installation.

CONTACT SOLARON TO OBTAIN SYSTEM SCHEMATICS SHOWING HOW TO

COMBINE SOLAR HEATING WITH:
Top Ploum @ Heating & air conditioning © Make-up air heating

® Heat pumps ® Process air htg-drying

e VAV. systems © Swim pool water htg.
~~ Bottom Plenum © Multiple zones ® Industrial & agricultural

© Process water heating heating

- n gmcml"u:;uu
ru the r
015 WG Min ki ey "
\ located \ - -
;i end of unit <2 . R -

g
Rigid Insulation

¢CERDLF-NFC FF W " b 008U T

The use of pebbles in the heat storage unit is
particularly effective with an air circulating solar
heating system. The pebble bed maintains a steep
temperature stratification (1.e. hot on top and cold on
the bottom). This allows air to be provided at the
highest available temperature to the heated space
from the top of the pebble bed. It also allows air to
return from the bottom of the bed ta the collector at
essentially room temperature. This ensures
maximum efficiency of solar heat collectien and
delivery.

*J.D. Balcomb, J C. Hedstrom, B.T Rogers
Design Considerations of Air Cooled
Collectors/Rock-Bin Storage Solar Heating
Systems  presented at 1975 ISES

Optimum range for storage sze

.4 ’

e

The heat storage unit must be built and
installed by the local contractor to Solaron standard
drawings and specifications. Contact Solaron for a
copy of these specs

94

—r : T
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with 2 access panels
installed (D x D)
Standby Umt
Ar Handling Dampers & | CF M Range
Unit (in ) Coil a1 2zse
Mode! No A|lB|C|D|E|F |G
Al'—0400 20|18 |42[14[16|16 |8 | 300101400
AU—0500 24| 22| 51| 18|20 |20 |10 | 1200 to 2400

Larger. custom built air handiers are also available

At ILLING UNIT

Solaron provides a standard 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.e.
backdraft dampers).

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

SOLARON AUTOMATIC
CONTROL UNIT

The automatic temperature control unit is
included as part of the Solaron system. The
controller handles all of the operational 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 provide solar and/or
auxiliary heat to the space as required. The standard
controller can be modified (with Solaron hardware)
to combine with heat pumps or other types of
auxiliary heating systems. Solaron can provide
technical assistance to design special controllers for
large projects or special applications.
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OP—OVERALL PRODUCT, IN PLACE

SOLAR SYSTEM PERFORMANCE COMPARISON

Companison of vanoustypes of solar heating systems can only be done properly if the entire solar sysfern is evaluated
over an entire heating seasen - Collertor eMiciency is an instantaneous point in time measurement and is not a vahd
parameter 't evaluate the sol»r system performance. The idcal situation for a solar system s to keep the fluid infet
temperature o the collector aslow as possible and have ahigh usuable temperature for space heating Therefore, the
ideal solar system has heat stratified in the storage umit An air solar system using rocks as the thermal storage
provides this stratification. Therefore. the inlet temperature to an air collector 1s typically 70°F where the hquid
collector iniet temperature 1s 130°F

0, = Raffhra - (T - T] = BTU
A‘ [ thDay

o] [losses |

Two collectors of similar construction can be compared using the performance equation When the average collector
inlet temperature (T)) 1s used. (he liquid systems produce aimost the same heat output as the air system

AR Qv = 0 69((300) (075) - (08) (70° - 407)] - 139 BTV
A Ft* Day

LQuID Qv = 090[(300) (0.75) - (0.8) (13" - 40°)) - 138 BTU
Ac Ft2 Day

However this 1s still an instantaneous point in time measurement which doesr t take into account the fact that
the air system will typicaiiy ~ollect for longer periods of time and therefore deiiver more total heat output When
these systems are evaluated over an entire season, the results are as reported by the C S U report # CO0-
28681 Because of the stratification, the terperature of the air returning to the collector from the bottom
of storage 1s always near room temperature Thus, the air collector can deliver usetul heat from early morning to
late atternoon the hquid System starts up later in the morning and shuts off earlier in the atternoon
There'ore when system performance 1s evaluated over an entire season it shows that AIR solar systems actually
produce more usable energy than hiquid systems The C S U tests report that the air solar system delivered
considerably more heat output than the same sized liquid System nght next to it

s o W T anaWoertz B 8 A S ME Transachons 61 91 1947 Perormance of Flat Plate Sotar Mear Lol fors

SOLARON CONVERSION FACTORS

Solar collector arey lMMMt'i'Ah ISCF) - 2

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

CORRECTIONS FOR
NON/OPTIMUM CONDITIONS

termined by using the Solaron Conversion Factors
shown to the nght The design heat loss 15 di-
vided by the S CF to get 112 of collector
Recommendations —Annual fuel savings for
space heating should equal 30% o 70° Annual
fuel savings for apphications with a more unitorm
Ioad throughout the year can be higher than 70%

Air Flow Rate 2 SCFM to 3 SCFM per #t2 of solar
collector area Contact Solaron for special applica
tions such as make-up air heating. outside air
heating for drying or industnial or agncultural pro-

~

Example Project at 40 N Lattude 500 ft2 Collector

Area

1 1t Onientation 1s 20 to the West The relative col-
lector area required to provide the same annual
fuel savings as a system at due South is approx-
mately 1 04 times the calcuiated collector area
(104) - (5000 5201

2 The optimum collector it would be 45 to 55
pnel « Sl 15
If the collectors were at atit ot 35 e L 5) the
relatve collector area requied would be 103 -

I Fuel Savingu/yr
Location A
% %
Az Phoenix % 55 29 m
A Littie Rock 5% ”m " 68
Ca  Daws a0 240 "3 60
Los Angeles 3 L 218 130
San Franosco i 258 27 0
Co  Denver n ns m 104
o Ganeswille kL) 458 247 153
Ga  Atanta 55 297 150 86
4 Bose 60 205 9 2
I Lemont n 167 83 47
In Indanapols 64" 154 n 40
a Amas m 195 a7 56
Ks  Dodge Cuty 6 304 158
Ky  Leungton 60 22 106 60
La  wox Onleans 35 %7 139 B
Me Portlanag n 9 9 55
Md  Siver Hill 55 19 9w 55
Ma  Boston n 157 80 Q@
M East Lansing n "9 54 29
Mn St Cloud 9% 187 108 63
Mo Columbia 0 20 114 60
M Gaeat Dally L7 25 129 "
Ne  Lincoin n 225 1o 65
Nv  Las Vegas S LRX) 216 175
NJ  Seabrook 55 160 L] 15
N M Albuguerque 60 87 209 124
NY  Abany w 160 80 59
NYC 5 138 67 kb
NC Ralegh 55° 283 (L} 87
ND Hismark 89 226 m 63
On  Cleveland 63 127 58 29
Columbus 63 " 67 3
Ok Onigh City 60" ne 159 %
0 Medtord 55 m”m 80 5
Pa  State Coliege 64 140 66 1
W1 Newpon 59 169 L1 5
SC  Charlesten ar m 160 101
S0 Rapd City 76 266 137 L]
Tn  Nashwile 60 215 103 60
Tx Ft Worth 50 350 194 118
Midlang 5% 116 m 126
U Sall §ake City n 237 120 63
Va M Weather L g " % 51
Wa  Seattle 55 168 62 7
Spoxane n 170 RS 60
Washinglon 0 C 51 149 B0 “
Wi Madison RO 142 n 38
Wy Lander 82 329 m 105
Montreal L. 19 5 27
Toronto o 177 59 32

cess heating 5007 5151 It hoth conditions exst (1e 20

Note collector bt 53

Heahng and A Condiionng Systems installaton Standards for One and
Two Famidy Dwelngs and Multitamily Housing Induding Solar * The
Hetter Heating & Cookng Bureau, SMACNA, Third Edmon Feb 1977
Heprntea by permssion

Repnnted by permission

3 Heat Storage Size '2 10 Y4 ft* rock per #t? of solar West & 35 tit) the correchon would be (1.04)
collector area Rock size Y4 10 1'2” diameter (103)(500) 53561
SELECTION EXAMPLE
Given that A commercial bullding with a design heat e aen
loss 136 800 BTUHR the location 1s Denver. Col- g 43
orado and the desired annual fuel savings 1s 50% ‘.
1 Collector Area  (Design heat loss) (S C F) {
136 800 (171) 800 #t° collector N B3
2 FLOW Rate (2 SCFM per t3) - (Collector Area) Yoy @
> 800) 1600 SCFM Wy E
3 MHeat Storage Unit ("2 3 rock per #t?) - (Col- ¥ i
lector Area)  ('2) ~ (BOO) 400 12 rock ' i Lod
L /
i i l}."!'&'. . o
'l
07
W
(¢
Y. s R
SOLARON CORPORATION
300 GALLERIA TOWER
720 SOUTH COLORADO BLVD.
DENVER, CO 80222
(303) 759-0101
¢ Copynght 1977 SOLARON CORPORATION ()5

COLLECTOR TILY
Effect of collector tit on total ~ystem performance for a typical
instaliation at 35° N_latitude

Opt =L+5w0L+15

COLLECTORORIENTATION
Effect of collector onentation on total sys-
tem performance of a typical installation at
35°N latitude
Opt. = due South
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/ TECHNICAL DATA
/ ‘ Series 2000
Air Type Sclar Collector

CORPORATION PATENTS PENDING

emclout‘

The collectors: &res
assembled to mininiag
and assure urdfofm

The exclusive --
allows the colle
gefher and holtﬂ
are reGuired be
The Sclaron se
versal in aopllc

savings can be.
dustrial and resic

e MAKEUP AND FOf
*HYDRONIC SPACEIMEN
« DOMESTIC HOT WATER M
* PROCESS HOT wATER

¢ PROCESS HOT M‘*
TIONS

The Solaron System c.l
plication temperatures
directly by the colm
the collectors are used
water for high temponwm

The Solaron series 2000 gt
to the interim peﬂom
lished by the Energy Rese
ment  Administration feg
These standards include:

* RESISTANCE T un, DL
ING AND WIND LOAD. s‘,}-

¢ FREEDOM FROM: meszmq )
SION, AND OUTGASSING. *

¢ RESISTANCE TO THERMAL'S
‘.,' M't DELIVERY -the excellent heaf awwy ohe

e
.

DEGRADATION.

¢ CONFORMITY TO NATION FETY! , cs of the Solaron series 2000 collector ari
AND FIRE CODES. _ i awn on Figure 3. W

Tidas ,, "'




SOLARON COLLECTOR PANEL DETAILS !

DOUBLE GLAZED PANEL

(TEMPERED GLASS) ABSORBER

|
|

INSULATION

MANIFOLD

MANIFOLD ) PORT (TYP, OF )

(X : AREA
PANEL DIMENSIONS .
V-O'wWxe-6TLXTMH

NOTE: AIR FLOWS THRU THE
" CHANNELS BENEATH

COLLECTOR PANEL THE ABSORBER PLATE |

e et - i — At
{
{

NOTE W CAP STRIP MANIFOLD |

THE SERIES 2000 COLLECTOR SEALANT [ PORT

IS AVAILABLE IN 3 MODELS : — '

2001 -STD.FOR 2 PANELS PERIMETER il |
et HIGH FLASHING

2 2 -OPTIONAL FOR MIDDLE
~ 7 ROW OF 3 HIGH ARRAY HOLD DOWN —— I G—

AND SPECIAL CONFIG- CLAMP
URATION

,'1 Comecer

2003 —STD.FOR 1 PANEL INSULATION —7 EXTERIOR MOUNTING
- HIGH SYSTEM

2003

—A—

l
|
1 l
|
1

- — —— —

2001 COLLECTOR PANELS
i s00p  MAY ALSO BE GROUPED
L [ 2002 N HORIZONTAL |
. 2001 CONFIGURATION
2001 1 )

The Solaron series 2000 collector is flexible in appiication. The modules can be installed on a roof
eseckion, wall section or free standing roof frame.

' The collectors are Installed as shown in the mounting system details above. Return and supply air

| ls provided by simply Installing a standard starting collar on the bottom of tha collector anywhere

within the 20" X 38" manifold area, thus cellars can easily be located to clear roof trusees or wall
studs. Perimetar flashing is fleld measured and installed te complete the system. i

| ]

1

}
. Owner product Information: _ 4
| COLLECTOR WEIGHT - 108 peunds A s

' INSTALLED DWIENSIONS - 38~ X 78”, center to center - LW .‘
PORT NET FREE AREA -26.7 square Inches each . ‘

.. PORT END CAPS - provided by Selaron as required " I S ‘

¥ ® o . . ' g & B v .- "‘ \
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Cotlecion inket nr
l © \ A Flow Rate 2 soimn
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ki COLLECTOR ORIENTATION
C—Cotlector heal delivery as & furotion of outdoor tempersture for various o on totai system of a
= e f = Iqt D.=-n J. & 8T %
: of Al Cooled CoMector/Rock-8in

V'Mammmmmm

e T T T T T T T T '8
4 14
- 3
A 12
. -
/ {11
.
" LATITUOE N
I " - L " 10
L+5" L4158 L+28 VERTICAL
o 10 20 %0 o L L 0" "0 w0
COLLECTOR TILT
E—EMect of collector ti on totsl system pertormance for & Installation at 35° N latitude (J. D. Baleornd. J C.
Mecstrom, 8 T Rogers Considerations of Storage Sois Heating

Coored ,OGMIM-”

*Measured in accordance with NRS IR.74-618 "Methods of Testing for Rating Solar Collectors Based On Thermal Performance

O
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TYPICAL COLLECTOR INSTALLATION

ARROWS INDICATE
DIRECTION OF
AIR FLOW

CONNECTIONS /

TO COLLECTOR
MANIFOLD

DUCTS

SOLAR HEATED AIR
FROM THE COLLECTORS

AIR TO THE COLLECTOR

The Solaron series 2000 solar collector can be installed in either a horizontal or vertical position.
Installation can be efficiently accomplished by a two-man crew. No special tools or instailation tech-
niques are required.

The optimal air flow rate through the collectci is 2 SCFM/ft2. The design static pressure is 0.23"
when the collectors are ducted as shown above.

On a special order basis, Solaron can provide collectors with precut manifold openings and
manifold ports omitted where specified to further reduce field installation time.

Solaron Corporation provides mechanical engineering and field services to assist the local engineer
and HVAC contractor in design and installation.

For additional information on the Solaron collector and related Air Handling and Automatic Control
systems, contact Solaron Corporation Marketing Services.

Phone 303 / 289-5971
SOLARON CORPORATION / 4850 OLIVE STREET / COMMERCE CITY, COLORADO 80022

2021876 (LR
Copyright 1976 . Solaron Corp

Printed in USA




PAGE B9
AIR
FLOW
Paeesse— A ('1/8) — ———

SPECIFICATIONS:

SIZE~-MAX D MENSIONS ARE
316 x24.IF LARGER SIZE
IS REQD.IT IS TO BE A
MULTIPLE DAMPER

INSTALL AT ION. 3
ALACE ~COATED FABRIC MATER!AL
4*WIDE ,

FRAME-EXTRUDED ALUMINUM(TO 3E
HORIZONTAL

SEALED AIRTIGHT IN DUCT)
NOTE : Approx,press.drop at design NOTE . Horiz damper must
‘low rate is 0.10"w.g. - Dbe instalizd with
air flew yP

SELECTION EXAMPLE {

. g
SR omensnoas»‘ MCDEL [MAX FACE QivEN: SO0 Fw CaLRLEEfTOR
INCHES | N©, IVELOCITY 2D-1 IS IN HCRIZ. R/A
RANGE | T 2D-1 IS IN HCRIZ, R,
' A | B |vERT[HORIZ| (FPM) oLCT
- F ' = 3D0-2 !S IN VERT.DUCT
350/sg0 | 12 '2 lov12 or32 | 600 GCING UP TO COLLECTCR
550/a00 | 20 | 12 [ovzofomao| BCOC SELECTION:

e WITH A FLOW RATE OF 2 CFM
200/3s0 | 28 | 12 [pv2e pH4s| €30 PER FT2 TOTAL = 1000 CFM
1350 1 =0 .

/soo| 26 | 16 [ov2e joH4ae | B6ZC serzct DV28,/20H48

SCLARON EBACK-DRAFT DAMPER

SOLARCN CORPORATION
spec:fications subject ‘o 2C3/7%2-0101

cnange without notice 720 S.COLORADO BLVD.
DENVER,COLORADO
80222 3-77

\_ ) J
®Ccpyngnt “977 SOLARON ?ORPCRAT‘ON'-
00




SOLLARON COLLECTOR
HARDWARE

COMPONENTS

CAP STRIP -

il ‘

CAP STRIP
cs 0075

TEE COVER

PLATE
cs 0027 Q

"CROSS
COVER +
PLATE

Cs 002X

ELBOW COVER - -~

PLATE - '
cs .
Flgl.obz :muco /&

HOLD-DOWN BOLTS

W/ WASHER & TINNERMAN

& 0_-—4

FAOC 110,111 & 118

HOLd-DOWN (BRACKET)

FAO 330 a 33
(EXTERIOR) m

HOLD-DOWN (pLave)

FAO 220 a 22t

(INTERIOR) O,
SCREWS BRACKETS
CAP STRIP 1

FAO 440 & 44) =

END CAP y
FAO 550 & 3|

SEALANT/ ROLLS ™" ']

PERIMETER FLASHING
GB070 80" ROLL @

101

SILICONE. PORT

. GASKETS :
680160 é |
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T T ST T YT YLY | YU | VY |

. —

BEAD OF SEALANT 222§2$"‘
AROUND PERIME TER AFTER TUBE IS SEALED
OF DUCT CONNECTION RE-INSEHT IN CAVITY ~—
("s" & "pmive") UNDER THE r GLASS
, NEOPRENE GASKET

B

\ : couccron_/
o ‘ PANEL

DJUCT CAULKING BREATHER _TUBE

CAP STRIP .
— GB~ 70 (SEALANT)

1-1/2 X 7-1/8
I: BATT
INSULATION

DAMPER COLLECTOR

DUCT
INSULATION PANEL
~DAMPER

AIR FLOW %
<=z VB'e1-3/8"
PLYWD. STRIP %

CONTINUOUS
. Jnmn\
HORIZONTAL Y CAULK AIRTIGHT
DAMPER ALL AROUND SHEATHING UPPER
BACK DRAFT DAMPER 1-1/2'x1-1/2" STARTER STRIP FLASHING

INSTALLATION PERIMETER CURB

SECURE W/SHEET
METAL SCREW PANEL

A~ gy ises =
//—SENSOR

.

== o —
=1 BEAD OF SEALANT
- L—f NBwrror| - -
e —FLEX. pucT PANEL SHEATHING W/
COLLECTOR DUCT SEALING & e FELT
SENSOR LOCATION 5 HOLD-DOWN HARDWARE
DUCT DIMENSION gt-gist COVER

r—ARE OUTSIDE

x DIMENSION (0.D.) CAP STRIP

DOUBLE BEAD
OF SEALANT
0.0
l ./-—“NEL
INSULATION .
102 TEE, CROSS a ELBOW

o . DUCT DIMFNSIONS SEALAN




-

AT O TR TR W

s -

RNl A

e v””ww

EXHAUST FANS
AND AIR
DISTRIBUTION EQUIPMENT
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etk PROJECT: FIRE STATION No. 24
LOCATION: KANSAS CITY, MISSOURI
ARCHITECT: MIDGLEY, SHAUGHNESSY, FICKEL &
_ ENGINEERS: AEC INC.
SUB. CONTR; TRUOG & NICHOLS, INC.

EQUIPMENT SCHEDULE

ROOF EXHAUSTERS (EF-1 & 2)
ans, low contour type, aluminum housing, with 115/60/1 motors,
adjustable V-belt crive and disconnect switch.
1 - EF=1: LC-16A, l/h H.P., single speed, with 115 volt motor operated back-draft
damper; 1050 c¢fm @ ,375" S.P., 870 RPM<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>