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PRINCIPLES OF OPERATION

The Executive East Office Building in Stamford, Connecticut,
is of moderate size, 25,000 square feet of heated space in
2% stories, It utilizes aluminum and glass curtain wall
construction, typical of office buildings built prior to

the energy crisis. It is located next to a major shopping
center on a busy highway in Stamford, providing for high
visibility. The building is oriented with the long axis
pointing 5° west of south., The roof is flat and almost
completely unobstructed., Present zoning regulations prevent
any high buildings from being erected which might intercept
the sunshine to the building,

The building utilizes a highly efficient heating and cooling
system, A series of nearly 80 water-source heat pumps
provide heating and cooling throughout the building, as

shown in Figure 1, They are connected in series in a building
hydronic loop, which is always maintained between 75 and
859F. When a heat pump is heating, it adds heat to the
building, while extracting heat from the hydronic loop. When
there is a preponderance of heating in the building, heat has
to be added to maintain temperature in the hydronic loop
between 75 and 85°F, Prior to installation of the solar
system, all heat was supplied to the hydronic loop by two

75 KVA electric boilers.

The distributed heat pump heating system with its 150 KVA
electrical boiler backup system, togsether with a nearly
completely empty, flat roof, which faces nearly due south-
made the building a very attractive candidate for a solar
retrofit project.

The solar system installed on the building replaces more than
half the total electrical energy previously used for heating

throughout the year, and eliminates all the electrical boiler
capacity used during peak daytime generating hours, It

thus makes available for other users in Southern Connecticut

up to 150 KVA of existing electrical generating capacity.

The solar system fully utilizes the available roof space,
Six rows of liquid flat plate solar collectors or a total
of 138 collectors are equally spaced along the 130 foot
length of the building. These collectors have an effective
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area of 2,561 square feet, Hinged, polished, anodized
aluminum reflectors, Figure 2, page B6, equal in length to the
collectors are mounted in front of each row of collectors,
These collectors increase the energy input into the solar
system by 46 percent during the winter months when maximum
heating is required for the building, Figure 3, page B7..

The collector/reflector ray diagram, shown in Figure 3,
demonstrates the month-by-month added gain due to the
addition of the reflector system. The numbers in degrees,
shown in Figure 3, represent the noon sun deviation month-
by-month, The varying collector/reflector lengths (month
by mcnth) represent the effective aperture of the collector/
reflector assembly as a function of the month-by-month

sun angle.

During the preliminary test period in the month of
September, the reflectors were estimated to add between
20 and 30 percent to the solar energy input into the building.

Reflectors are hinged and fold up easily to form a pro-
tective shield for the solar collectors, This is extremely
useful to protect the collectors from overheat or stagration
conditions when they are not in use during the summer months.
The protective shutters may also be used to limit the solar
input to the building when the heating requirements of the
building are small. '

A mixture of water and 50 percent ethylene glycol is cir-
culated through the collectors. Reverse return piping is
used, and balancing valves are inserted after each block

of four collectors to provide equal distribution of flow
throughout the 138 collectors. The flow through the 138
collectors has been designed and regulated to be 138
gallons per minute, or 1.0 gpm per collector. The solar
collector fluid is passed through one side of a two-section
shell-and-tube heat exchanger. Ths solar loop circulating
pump is actuated by an adjustable differential thermostat,
which is set to turn on when the collector temperature rises
to 20°F above the tank temperature and shut off when the
differential drops below 5°F. This achieves maximum energy
transfer without excessive on-off cycling by the pump.

On a sunny winter day, the collector/reflector array delivers
2.6 x 10° BTU's through the heat exchanger to the storage,

3

NSRSV ————E R

—omparenhb




raising the storage tank temperature as much as 50°F
when theve is no daytime heat load, The two-section
heat exchanger has been designed for minimum temperature
drop. Energy is delivered to a 6,000~gallon, stone
lined, well~insulated storage tank,

From the solar storage tank, solar heated water is fed
into the building's distributed heat pump loop via a mod-
ulating three-way valve, If the storage tank temperature
drops below 80°F, the building loop may be supplied from
the existing electrical hot water boilers, The solar
system is estimated to provide more than 50 percent of the
average heating demand of the building, and operation of
the existing electrical boiler system is confined to
off-peak demand hours,

Maximum storage capability for the 6,000-gallon tank was
calculated at 5.8 x 10° BT]'s which occurs for a temperature
increase of 120°F above 85 F, or 205°F. In actual practice
it has been found, with the present control configuration,
that the storage tank reaches a maximum temperature of

1859F after three sunny days without heat load.
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DESCRIPTION O COMPONENTS

Collector System

The collector-reflector array is mounted on a Corten
weathering steel support structure which is maintenance
free, Steel dunnage was mounted on the roof and connected
to the vertical steel members of the building. Tyriangular
steel trusses to support up to 12 collector and matching
reflectors were designed and prefabricated. After the
roof was suitably prepared including the installation of

a new roof surface to permit the increased activity, the
prefabricated collectoxr-reflector mounts were hoisted onto
the roof surface and welded in place. This procedure
required only two days, The 138 Sunworks flat plate
collectors were delivered and raised to the roof surface
in a single day. Collectors were installed in rows of

12 and in subgroups of four, An expansion compensator and

2 flow regulating valve were installed after each group of
our L]

A certain amount of difficulty was encountered due to the
lack of uniform high quality control standards in the fab-
rication of the collectors. The type of collector used has
an internal manifold which terminates in a pipe swaged to
received a one-inch diameter and one~inch long connecting
pipe nipple, which is solder connected using 95-5 solder,
The swaging of the collector pipe manifold endings was
non-uniform which made the soldering of the collector pipe
connections difficult,

The Sunworks flat plate absorbers trademarked Solectors

are fabricated by oven brazing 3/8'" 0.D. copper tubes to

a ,010" thick copper sheet, using zinc chloride f£lux. On
many of the 138 collectors initially delivered, excess flux
oozed out from the brazed joints when the collectors ware
heated to stagnation temperatures, resulting in discoloring
of small sections of the selectively blackened absorber

surfaces, The collectors showing this problem were replaced.

The exterior dimensions of the flat plate collector assembly
are 7'-0" long by 2'-11%" wide, with a thickness of 4", The
weight of a single glazed collector is 110 lbs. dry,

114 1bs, with fluid, or 5.50 lbs per square foot.

The aperture or net glass area per panel is 18,88 square feet

with the net apsorber area per panel totaling 18.50 square

feet. The ratio of usable absorber area to the total surface
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covered equals 0,89,

The absorber used consists of a copper sheet 0,01" thick
with a proprietary cooper oxide selective black surface
manufactured by Enthone, Inc, The absorber has an absorp-
tivity with a minimum of .87/.92, and an emissivity with a

maximum of .07/.35, The maximum allowable temperature for
the absorber lLs above 4000F,

The tubes within the absorber consist of %" I.D. (0.375" 0.D.)
Type "L" copper spaced 4" 0,C,, and are patterned in a

prid vertical to the manifold. Soft solder is used to
connect the tubes to the sheet, while a brazing alloy connects
the tubes to the manifold. Connections to external piping

are 1" nominal X 1-3/8" with long nipple type 'M" copper
extending 0,31" beyond (See diagram, Figure 4, page B10),

For additional information on Collectc: System see appendix B, page B 9.

Circuit Balancing Valves

Circuit setters are Bell & Gossett Model CB. One
(1) B&G #RO-4 differential meter was used to adjust
all circuits to the desipn flows, After final ad~
justments, this meter will be turned over to the
Owner,

Thermal Storage Tank see Appendix B., page B 11,

Piping and Joints see appendix B, page B 12,

Pipe Sleeves see appendix B, page B 12,

Hangers see appendix B, page B 12,

Valvesg see appendix B, page B 12,

Hot Water Specialties see appendix B, page B 12.
Pressure Gaupes see appendix B, page B 13,
Thermomgters see appendix B, page B 13.

Blackflow Preventer see appendix B, page B 13,

Chemical Treatment see appendix B, page B 13.

Low Water Control see appendix B, page B 13,
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Roofing

A new roof was applied to the building prior to the
attachment of the solar collectors, The existing roof
and insulation was removed down to the steel deck., All
loose flashing was removed and membrane flashing was
installed at the base of ventilators, skuttle, mech-
anical eauipment, and the outside perimeter, New roof
drains were installed and connected to the existing
drain, New lead flashings were installed at roof drains,
The existing fascla was capped, new copper pitch boxes
and 1.ew copper roof vent boots installed,

For additional information on Roofing see appendix B, page B 29,

Tests =~ see appendiz B, page B 14,
Pumps - see appendix B, page B 14,
Heat Exchangers =~ see appendix B, page B 23,

Insulation -~ see appendix B, page B 29,

Controls - see appendix B, page B 30.

Electrical ~ see appendix B, page B 31.
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APPENDIX A

Acceptance Test Plan for Solar Heating System,

Executive East Office Building, 1011 High Ridge Road,
Stamford, Connecticut ,

The test is desipgned to demonstrate that the solar

heating system operates in accordance with the design speci-
fications, The acceptance test shall be made prior to putting

the solar heating system into regular operation.

A, Items to be Tested

The items to be tested will include all parts of
the operating and control systems, Specifically, the
plumbing system, the pumps, the control transducers,
the control actuators, and the system safety and
warning components will be tested.

B, Test Objectives

The objectives of the test program are to determine
and demonstrate that the system is functionally operable,

that it meets the design specifications, and that it is
safe for use.

C. Test Requirements

Test requirements to be met prior to start of opera-
tion are as follows:

1, All plumbing system components, including piping
and fittings, solar collectors, storage tanks, and
heat exchangers, shall be tested in the system to

at least 150 percent of design working pressures.
Leaks, if any, shall be made tight, and retests per-
formed until no discernible leaks are found,

2, Flow rates shall be determined throughout the
system under all modes of operation to determine
that pumps are delivering design fluid flows, and
that obstructions are not present in the system, and
circuit setters are set so as to deliver the proper
flow rates to all parts of the system. Particular
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attention shall be paid to obtaining uniform flow
throughout the collector array,

3, All of the operational modes outlined under

f the Control System Description shall be exercised
| and the proper function of all control devices
| and associated control valves shall be verified,

4, Safety components such as clectrical circuit
breakers, over pressure relief wvalves and like
components shall be tested to provide safety relief
at the proper setting.

: D. Operational Test Requirements

1. Once the pre-operational tests outlined above

are successfully completed, the system operation
shall be started.

2, Utilizing the GFE instrumentation and monitoring

system, which should be provided with a real time

local readout facility, the operation of the

system and the subsystems from an energy gathering

and transfer point of view will be monitored and
> compared to the system performance predictions.

In particular, the following quantities will be
monitored and computed at intervals of 15 minutes,
one hour, and per each day.

a,

b.

Incident solar radiation

Energy absorbed for a given moment of
incident solar energy and delivered by the

solar collector array to the heat axchanger.

Energy delivered from the heat exchanger
to the 6,000~gallon storage tank.

Temperature history of the 6,000-gallon
storage tank,

Energy delivered from the 6,000-gallon
storage tank to the building closed loop.

Energy generated by the auxiliary electric

boilers and delivered to the 2,800-gallon
storage tank.

A2




g. Energy delivered from the 2,800-gallon
auxiliary storage tank to the building
closed loop,

h, Total energy delivered to building from
all sources as a function of difference
between inside ambient temperature and
outside ambient temperature, |
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APPENDIX B

OPEPATION AND MAINTENANCE MANUAL

CONTRACT EX~76-C-01-2377
EXECUTIVE EAST SOLAR SYSTEM

1011 High Ridge Road
Stamford, CT 06905

Prepared by:
Wormser Scientific Corporatien

88 Foxwood Road
Stamford, CT 06903
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SYSTEM DESCRIPTION

The Executive East Office Building in Stamford, Connecticut, is of moderate
size, 25,000 square feet of heated space in 2 1/2 stories. It utilizes
aluminum and glass curtain wall construction, typical of office buildings
built prior to the energy crisis. It js located next to a major shopping
center of a busy highway in Stamford, providing for high visibility. The
building is oriented with the long axis pointing 5° west of south. The roof
is flat and aimost completely unobstructed. Present zoning regulations
prevent any high buildings from being erected which might intercept the
sunshine to the building.

The building utilizes a highly efficient heating and cooling system, A

series of nearly 80 water-source heat pumps provide heating and cooling
throughout the building, as shown in Figure 1. They are conpected in series in
the building hydronic Toop, which is always maintained between 75 and 85°F.
When a heat pump is heating, it adds heat to the building, while extracting
heat from the hydronic loop. When there is a preponderance of heating in

the building, heat has to be added to maintain temperature in the hydronic
Toop between 75 and 85°F. Prior to installation of the solar system, all

heat was supplied to the hydronic Joop by two 75 KVA boilers.

The distributed heat pump heatina system with its 150 KVA eiectrical boiler
backup system, together with a nearly completely empty, fiat roof, which
faces neanly due south, made the building a very attractive candidate for

a solar retrofit project.

The solar system installed on the building replaces. more than half the
total electrical energy previously used for heating throughout the year,
and eliminates all the electrical boiler capacity used during peak daytime
generating hours. It thus makes available for other users in Southern
Connecticut up to 150 KVA of existing electrical generating capacity.

The solar system fully utilizes the available roof space. Six rows of liquid
flat plate solar collectors, or a total of 138 collectors, are equally
spaced ajong the 130 foot length of the building. These collectors have an
effective area of 2,561 square feet. Hinved, polished anodized aluminum
reflectors, Figure 2, equal in length to the collectors, are mounted in
front of each row of collectors. These reflectors increase the energy input
into the solar system for 46 percent during the winter months when maximum
heating is required for the building, Figure 3.

Reflectors are hinged and fold up easily to form a protective shield for

the solar collectors. This is useful to protect the collectors from overheat
and stagnation conditions when they are not in use during the summer months.
The protective shutters may also be used to limit the solar input to the
building when the heating requirements of the building are small.
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A mixture of water and 50 percent ethylene glycol is circulated through
the collectors. Reverse return piping is used, and balancing valves are
inserted after each block of four collectors to provide equa) distribu-
tion of flow throughout the 138 collectors, The flow through the 138
collectors has been designed and regulated to be 138 gallons per minute,
or 1.0 gpm per collector. The solar collector fluid is passed through one
side of a two-section shell-and-tube heat exchanger. The solar loop cir-
culating pump is actuated by an adjustable differential thermostat, which
is set to turn on when the collector temperature rises to 20°F above the
tank temperature and shut off when the differential drops below 5°F.
ghiihachieves maximum energy transfer without excessive on-off cycling

y the pump.

On a sunny, winter day, the collector-reflector array delivers 2.6 x 106
BTU's through the heat exchanger to the storage, raising the storage tank
temperature as much as 50°F when there is no daytime heat load. The
two-section heat exchanger has been designed for minimum temperature drop.
Energy is delivered to a 6,000~gallon, stone-lined, well-insulated
storage tank, :

From the solar storage tank, solar heated water is fed into the building's
distributed heat pump loop via a modulating three-way valve. If the

storage tank temperature drops below 80°F, the building loop may be suppiied
from the existing electrical hot water boilers. The solar system is
estimated to provide more than 50 percnet of the average heating demand of
the building, and operation of the existing electrical boiler system is
confined to off-peak demand hours.

Maximum gtorage capability for the 6,000~gallon tank was calculated at

5.8 x 10° BTU's, which occurs for a temperature increase of 120°F above
85°F, or 205°F, In actual practice, it has been found, with the present
control configuration, that the storage tank reaches a maximum temperature
of 185°F after three sunny days without heat load.
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COMPONENTS

Collector and Reflector System:

The collector-reflector array is mounted on a Corten weathering steel
support structure which is maintenance-free, Collectors were installed
in rows of 12, and in subgroups of four. An expansion compensator

and a flow regulating valve were installed after each group of four.

The Sunworks flat plate absorbers trademarked Solectors are fabricated
by oven brazing 3/8" 0.D. copper tubes to a .010" thick copper sheet,
using zinc chloride flux.

The exterior dimensions of the flat plate collector assembly are 7'..0"
Tong by 2'-11 1/2" wide, with a thickness of 4", The weight of a -
single glazed collector is 110 1bs. dry, 114 1bs. with fluid, or 5.50 1bs
per square foot,

The aperture or net glass area per panel is 18.88 square feet with the net
absorber area per panel totaling 18.50 square feet. The ratio of usable
absorber area to the total surface covered equals 0,89.

The absorber used consists of a copper sheet 0.01" thick with a ppo-
prietary copper oxide selective black surface manufactured by Enthone, Inc.
The absorber has an absorptivity with a minimum of .87/,92, and an
emissivity with a maximum of ,07/.35. The maximum allowable temperature
for the absorber is above 400°F,

The tubes within the absorber consist of 1/4" I.D. (0.375" 0.D.) Type

"L" copper spaced 4" 0.C., and are patterned in a grid vertical to the
manifold. Soft solder is used to connect the tubes to the sheet, while

a brazing alloy connects the tubes to the manifold. Connections to ex?erna1
piping are 1" nominal X 1 3/8" with long nipple type "M" copper extending
0.31" beyond (See diagram, Figure 4).

The copper tubing and their connections inside the Solector are guaranteed
by the manufacturer against leaks for five (5) years commencing on Sept.
28, 1978. A five-year materials and workmanship guarantee also covers all
parts of the Solector excepting cover glazing. The selective surfaces are
guaranteed to retain 80 percent or more of their initial collector effic-
iency for a period of five (5) years after date of purchase for single

glazed collectors, This guarantee is contingent upon the following conditions:

1. Surface is kept clean and free of dirt and dust.

2. Collector enclosures are watertight, and defective plass
covers are promptly replaced to prevent direct exposure
of the selective surfaces.

3. The level of sulfur dioxide and other pollutants are within
the levels specified by EPA regulations.

B9

- ‘_A._.-‘J




| TOP
% = - ‘
' ~-‘. * a8
: \ 1" DIA, TYPE 'M' HEADER
O RETURN TO STORAGE
JJA'J\M I
<l N -
" ‘-\“’ i «u
™ r—n—
L ' | T\ﬁﬂ’\ﬁﬁ
M - ‘. . 4
; | ' [~ FRAME
[ , v ; o . TUBE
g ' i . : SELECTIVE SURFACE,
g » COPPER ABSORBER PLATE
_ : e TEMPERED GLASS
. i |
_ ; 1” DIA. TYPE 'M' HEADER
I | : , /sumv 10 COLLECTOR
& RN ‘,'{'l‘;‘ e IR ”
PN | RN | EEE | EA0RS | AR A | VO | IS NI
T = = = =[|,"
J BOTTOM
2.11%" DUTSIDE FRAME L
3% HEADER o
OPTIONAL
MANUAL AIR VENT\ .. .
wscr\nous (BOTTOM ONLY)  *NSULATION 4}‘3533.;2' i
_r—,=i--'__—_'_~‘ o 3 [ L] RLVrY X s ornem
D v } e s
. N . h fro)
) END ———B / T
SECTION
SWEDGED TO RECEIVE
1 NOMINAL COPPER TUBE
(TYPICAL BOTH SIDES OF HEADERS)
NOTE: 1 COPPER MALE NIPPLE SUPPLIEV
FIGURE &4 (
Al Y,
OF I’OOJ;1 y CI;A GR 1
B10 ALy

-




Any panels found to be defective during the warwantee pericd will be
repaired or replaced by Sunworks at no additional cost to the Owner,

Since the reflactors are hinged and equal in size to the collectors,
they can be conveniently closed to act as shutters for the flat plate
collectors. This protects the collectors from stagnation conditions

in the summer months when the solar heating system is not used. It also
permits shuttering a portion of the flat plate collector array to permit
matching solar input and heat load requirements in the spring and fall,
and thus avoids overheating of the storage in the transition periods,

Solar reflectors are made of King-Lux pre-anodized high purity aluminum
sheet or coil in a guage of ,012 inches as distribured by Kingston
Industries Inc. Reflector sheet performance meets or exceeds absolute
hemispherical spectral reflectance measurements of aluminum (specular
87.4%?, as perfoymed by Desert Sunshine Exposure Tests, Inc. DSET

Order NO. 171275 of March 4, 1977, for Kingston Industries Inc,

Reflector sheets were shop laminated by the Berry Metal Group of New
Jersey. Adhesives used in the laminating process are of such composition
as to insure against delamination of the high purity aluminum sheet from
the basic support sheet (Galvalume) for a period of not less than five
(5) years. For additional assurance, reflector theits are riveted to

the Galvalume support.

Solar reflectors were shop laminated to 22 gauge Galvalume sheet steel
manufactured by Bethlehem Steel Corporation and conform to ASTM Ad446
or ASTM A661, having a minimum yield strenth of 35,000 PSI. The
Galvalume sheet has a minimum coating weight of 0,5 oz. of aluminum-
zinc alloy per square foot of coated sheet (both sides), equivalent
to 0.8 mil thickness on each side. Performance, composition, and
weathering characteristics are as set forth in Bethlehem Spec-
Ea%g Shg;;gfgr metals and alloys 5p,.May, 1974, and Descriptive Sheet
older -A.

A1l fasteners penctrating the reflector and/or reflector support sheet
are Series 306 alloy stainless steel.

Thermal Storage Tank:

The thermal storage tank is 6,008-gallons capacity, 8'-0" diameter x
16'-0" overall length, manufactured by Bethlehem Steel Corp, It has
non-coded construction rated for 50 psi service, Material is 5/16"
thickness, steel shell, with 3/8" thickness heads. Two 4" and two 3"
flanged connections are located in the head, and there are four 3/4"
double tapped couplings in the manhole cover. The manhole is 24" in
diameter. One shop coat of rust resistant paint and one field coat
of bitumastic #50 waterproofing was applied.

Th:: interior of the tank was lined in field with a 5/8" thickness of
cemnent,
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PLUMBING

Piping and Joints:

A1l joints 3 inches and larger are welded, Branch connections are made
with weldolets of butt, threaded or socket type manufactured by Bonney
Forge Company, for all branches 1/2 main size or larger,

No direct welded connections are made to valves, apparatus, and associated
equipment which are required to be removable for repair or replacement,

A11 soldered joints are made with 95-5 solder,

Hangers:

A1 horizontal piping is supported from the building structure by means of
approved type hangers at the following intervals: -

Iron Type: 2" and larger 10 feet
11/4" &1 172" 8 feet
3/4" & 1° 8 feet
1/2" 6 feet

Copper Type: 2 1/2" & Laraer 8 feet
1/2" to 2" 6 feet

Hangers for solar piping on roof are the adjustable band types. Hangers
eldewhere in the project are either the adjustable band type or the clevis

type.

Pipe Sleeves:

Sleeves through the exterior wall below grade are black steel pipe,
furnished with a welded center flange buried in censtruction. Pipes are
made watertight in sleeves with oakum packing and caulked lead joints on
both sides of any wall.

Sleeves through floors are 20 gauge sheet metal.

Hot Water Specialties:

A11 main vents are hand operated and consist of an air chamber, air cock,
and 1/4" copper drain tube to a suitable point of discharge, Compression
tank and fittings are as manufactured by Bell and Gossett. Pressure re-
ducing valves are 3/4" size, B&G. Triple duty valves and suction diffusers
are as manufactured by Bell and Gossett Company.

Valves:

Jenkins, Fairbanks, Walworth, and Sarco valves were used,

For gate valves, 2 1/2" and smaller (200 psi water pressure limitation)
split wedge type with screw-in bottom tap connectors were used. '
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(Jenkins Figure 1240). Gate valves 3" and larger employ 125# iron body,
bronze mounts, solid wedge, outside screw and yoke construction with rising
stem configuration (Jenkins Figure #651).

Valves within the solar collector array are foged bronze ball valves
with Teflon seats (Jenkins Fig. #1101-TE). Balancing fittings within the
solar collector array are Sarco No, 60,

Check valves 2 1/2" and smaller are 3004 bronze horizontal swing type

regrind bronze disc with solder ends (Jenkins Fig, 1222), 3" and larger
check valves are 125# iron body bronze mounted horizontal swing type, regrind-
renew bronze disc with flanged ends (Jenkins Fig., 624.).

Circuit setters are Bell and Gossett Model CB, One (1) B&G #R0-4 diff=
erential meter was used to adjust all circuits to the design flows,

Expansion Compensators:

One inch braided type hose expansion compensators were used. These
were manufactured by Annaconda,

Pressure (auges:

Pressure gauges for pump 4 1/2" diameter phosphur bronze, Bourdon Type
0 to 60 psi, syphon and 1/2" brass tee handle cock. These are installed at
suction and discharge flanges of all pumps.

Thermometers:

9" scale, vari-angle pattern, brass separable socket are used (Marshalltown
no. 91302 1/2). These are installed at the following locations: heat
exchanger (solar) - inlet and outlet (3); heat exchanger (tank) - inlet

and outlet (3); injector loop to building system - supply and return (2),

Backflow Preventer:

A Watts #900-3/4" backflow preventer was installed in the cold water fill
1ine to the existing heating system.

Low Water Control:

A meqcoil pressuretrol at the suction side of the solar pumps, P1 and P2,
was installed. This is coupled to a 4" alarm bell for the low water alarm
system.

Chemical Treatment:

Chemical treatment as recommended by the existing water treatment manu-
facturer (01in) was provided to the water content of the 6,000-gallon storage
tank at the time of filling.
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Tests:

A11 water piping was given a hydrostatic test before being covered or
closed in. Before the connection of accessories which are subject to
damage by pressure, the system was completely filled with water, the air
bled from 211 high spots and pockets, the pressure brought up to 125 psi,
and the system sealed. The system was maintained at this pressure for

a period of eight hours, during which time no pressure drop was noted.

Collector Loop Make Up:'

System make up vluid to tii¢ cicsed collector ioop array is accomplished
manually through the use of a hand pump located in the existing mechanical
room. All make up fluid quantities to the closed collector loop must be
50 percent glycol and 50 percent water.

The collector Toop will only require make up fluid if a portion of the
system is drained down for repair or in the event the glyvcol solution
has degraded to the extent that replacement is necessary.

Pumps :

The collector pump circulator is a vertical sb1it case centrifugal pump with
iron case and bronze impeller, The impeller is the enclosed type dynamically
balanced, keyed to the shaft and secured with a locknut.

Pump seal is the standard single mechanical seal with carbon seal ring and
ceramic seat. A replaceable shaft sleeve has been furnished to cover the
wetted area of the shaft under the seal or packing. The bearing frame
assembly of the pump is fitted with regreasable ball bearings equivalent
to electric motor bearing standards for quiet operation.

Pump and motor are mounted on a common baseplate'of heavy structural steel
design, with securely welded cross members and open grouting area, A flexible
coupler, capable of absorbing torsional vibration, is employed between

the pump and motor,

The puiip was factory-tested, cleaned, and painted with one coat of machinery
enamel prior to shipment. Pump is Bell and Gossett #1510-28B, 5HP, 208 volt,
3 phase motor, rated at 110 GPM, at 70 ft. head. This pump is equipped

with a magnetic starter with N.Q, and N.C. contacts, H-0-A and pilot light
in cover,

The heat exchanger circulator is a direct drive, iron body, bronze trimmed,
centrifugal booster. Pump is Bell and Gossett PD-40, 1 1/2 HP, 3 phase,
208 volt motor, furnished with a magnetic starter with N.0. and N.C.
contacts, H<0-A and pilot Tight in cover.

Bl4

AT e s il




o SERIES 1510
BASE MOUNTED  **/ts,,
CENTRIFUGAL PUMPS o

INSTRUCTION SHEET

P61627

INSTALLATION, OPERATION
. & SERVICE INSTRUCTIONS

LOCATION

Locate this pump 3o there is plenty of 1anm for inypection, mainte-
anee, it cervice 1 the use of o howt or tackle 15 nerdid, altuw
suthiaent hvsd roum

Wes behipve the hest pumyy focation for sousd and vitiristinn shisarption i
e conereto Hnoe with sub sl untdeeneth 18 the pump 1ocaton 8
pvethnid, el precautiong shoulid Hie vindertnhen 10 1educe pussiiv
sotte] Lansmasinn

INSTALLATION

Thus punyy 1t bnlt 10 give you wrvice , , install st properly arnd provale
A sutabile foumdating, A base of concret weiglung 2% tmes the weight
o the gumip s recanunemded, (Chedk the shipping teker 1or g
wiight,)

i possible, tie the concrete pad In with the finished flaor, Ure tounidy:
non bolts utet e pupesleves 1o give room for findt bolt loeatinn
See gy 1)

LLVELING

Plage the punyy on 0 concrete fToundation supporing it with steed
wedges or shims otaling 1°° i thickness These wirdoes nr shios shawihl
tie put on Both siles of each anchor ol 1o provide s means of leveling
e bz {See bag ) .

1T 15 VERY IMPORTANT THAT THL POMP BASE HE SLY LEVEL
10 AVOID ANY MECHANICAL DIFFICIILTIES WITH THE MOTON
O PUME THIS PUMP WAS PROPLHLY ALIGNED AND TEST HUN
AT YL FACTONY HOWEVER, SINCE ALL PUMP DASLS ART
PLLXIBLE THEY MAY SIFHING AND TWIST DUBING SHIPME NT,
DUN'Y PIPE THE PUNIP UNTIL 1T IS REALIGNCD AFYLH PIPING
1 COMPLLTED AND AT TER THE PUMP 1S GROUTED IN AND
BOLTED DOWN, ALIGN IT AGAIN 1T MAY BE NECESSARY 0
HL ADJUST THE ALIGNMENTY £ NOM TIME TO TIME WNIL[ THr
UNIT AND FOUNDATION ARE NLW

GROUTING

Afrer the pump hay tivon leveled, wourely Botued 10 the flvm, sl
property alighed, o 9004 qrade of grout shoulil be instolied araunit the
gy a A suggested nuature for grout in ane paet Porland Geinent
aved vty OF Uicee parts phain, sharpe sand mineid with water unnil it will
poue eanly  Wet the tuncreta base belore pouning grout To hold
wirtlgees ar shirm in place, sllow the grout 1o How wiGind them,

important. Mecheek ahighiment alter grouting

ROTATION

Hotaan 18 clockwise when viewed (1o back of the motor, An 211w
cast g the grimgy botly shows the thiecction of ratanion

SN*TUNT OF DISK.TYPE COUPLERS

o cheh pump anth mator shaft slignwat sufticent acegragy ean b
vleeaioe @ P g sirmght edoe across e couphing bodies after
sy Thas will duickly indicate the ansiuint of correctinn necessary
oy pha o Foalalts i abigaiment, Maimtam 1Y chnranes Ldtween the
K cr e A2 coupling halves T may olso e negessary 1o stinft

a0 € u by lousening the b capserews Be sure 1o re
pghien thee capserwes whan abgnineat hs Geen completed Adist

ity an ot trechon inay dlter lignaent an another; hince, chick
atanment i ol dieectinny slier o corection o inule.

Ao comrmgg e 10 opreate st perds higher than THOO RPM greatir
pceunay OF shate alignment will tot reuivedd 1 hiy shoul b whetbed
awith o that sy atise,

it‘l“l e nn“l

1 siinw smanit tany
| SPUVE} =0y 0 lamn uu

! l.:.:-;-— f‘\ \ﬁ - e s
e r’;\ﬂl.f-—"‘

8100 F 410 smi0d
4 4 saante a8

Ow-m'h- ’
L] ™ dnlend OIS ¢

vendo .
"l', . g ..”!r"‘ﬁ g [
o ” i Coureg iy
T R and e fovaiatiee
.

UiVt v
CONLOTYE tryaretiom r
r

fig ) Wistete vl Lumdunas boly

PIPING

B sure 1o elnmnate any pgw sieam on the gung) Suptiint the suction
ittt hvitge pigies dependdently iy use ol (e Roangees near the
garnp i a the vertical antf hosnzontal piging so that the hnitheles
i the punip flinges match the bott Rotes in the gupe thinges DO NOT
ATTERPT 11) SPRING THE SUNRTION Ot DISCHANGE LINES
INTO POSITION  Coupling and bisating wear will tesult o surtion or
thacharije ey are forcet nto position, The codde for Pressure Pignng
(ASA D DY) Dists many types of tuppors adambabite 1or vanious
aphicatinm ) ;

Vg 7 1ocobag ol jomp Bioe an 1 itely Inwdetm

A a tule, aubinary wite of ot hongees are not absinge 10 Mt
atignment, 11 s very important 10 povide 3 strong, 1kl support for the
it Linn e

Where consulprahile temperature changes e anticpated, egupinent foe
Wasorbung expansion should be installed in the systemn in such & way as
10 aviud sirain on the pump

On an open system with » suction hifr, usa 8 foot valve of el of
greater ey o the pump sucthion puping Prevent cloring by using ¢
st gt the sichion mivt aent 10 the footvalve The strainer should
hove on dted Aheee unes that of the suction pipe with hole dianwter of
1) hoss thhan 580

A Hrell & Gowsett Teiple Outy Valve installed on the dis harge tine vall
serve 3% A chvch valve tu pratect the pump frum water harmer, o8 2
guate volve for servicing and tor thrattimg,

PRIMING AND STARTING

Open the gate valve i the suction line 10 aliuw the paimp 1o Qill with
water, vent wir feam the pumg Hiody by unserewing the 1op hody phg

Turn the shaft o few tnwg by haod ta allow all vappet e to eocape.

Aasgabaae et virnt plug

Stard the purmp keeppng the valve i the discharge hive cloost Then
open thie vatve gratually, oresssee sl start Dt g U thiees 4
Ao Bedup of preseure, 1he pamgs i oot pemegd

Nute, 10 not close 01 thrattle the gate valve in the suction fina while
the pump 41 running. 3o nat prme tha pump raugh the dis
charge pipa, this can resutt in pump damage,

-
nert o AACOTT ALEEL
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LUBRICATION

manufacturery insiruchiuns,

SERVICE INSTRUCTIONS:
1510 PF Siutling Bux (Packing With Flushing Tuhing)

\.,

hall and 10 slide the motor back on its base In order 1o gain sutticient
clearance to remove the pump ssembly from the volute, Remove
wipport (oot Loty and flushing twbe. Nexi, reinive capscrews hokfing
the pumip anambly 10 the volute and release using copsciows in jach:
serew holes provided, Remuve impelier, Then remove the capnsrows
hukbng the besting wssembly 1o the pum- beschot and pull it tren of
the beachet amd coverplete assembly, Remove paching glind end
parking nings trom the stulling box, Chack canditinn of shafy sleeve,
replace ol scored or ntherwise damaged,

Yo assemble, imert two packing rings in the stuffing box followed by
the lentern ring and remaining twa pleces of packing, Make certain that
the packing joints are 1teggored S0 uegrees. Install but do not tighten
the pocking gland, Apply grease 10 the anembled packing snd instalf
oves the pump shalt. Tighten packing glond to compress packing Com.
jiere resassembly by reversing mmvd instrucnions,

Caution: When returning the pume to service (ollow imetructions on
start.up tag carefully,

1510 P Stulfing Bon {Packing Without Flushing T ubing)
Yo replace packing fotlow instrisctions st autlined for mode! 1810 PF,

Construction s kientica) with the excoption of the packing lantein 1ing
being omitied and replaced with a tifth packing ting, The flushing tubee
i ol ehiminated,

111108 Sruffing Box (With Special Singte Mechanical Seall

- Ta replace the ungle mechanicsl s2) remove pump nssembly (rom the
( voiute by folluwing inttructions as outlined tur mode! 1S10.PF, After
the pumy: has heen removed the next step i 10 remove the impeller,
Nemoving the swal cap bolts and capicraws from the volute coverplate
allaws the coverplate 10 be removed exposing the seol,

important: Note position of seal sembly on pump shatt, When i
stathing replacemant saal it must fucaie at positioning undercut in
the shali slesvs, To mwemble, place seal carbon in seel cap and
carefully put in position over pump shaft, Lubricate the 'O’

- ring of the rotating seal member snd instell on shafs, Place volule
coverptate in position snd bolt 10 pump bracket, Carefully place
sl cap with carbon inswt in poution aguinst roteting st
member and bolt in place, Complete re-s3smmbly by reversing
removsl instructions, .

1510.0 Stutting Rox |Wa!h Special Douhle Machanical Seat)

Yo replace double mechanical seal remove pump assembly from volute
by following imstructions as outhined for nwdel 1510 PF, Aftyr the
purmp has been removed the next step it to removs the impelier,
Remave copscrews from the volute coverpiate and pult entire assembly
feom the pump shalt, The seal cap and seal can now be removed from
the sinffing Lo,

Lulircate puny) Imaeings ot leost swice a yoar of fiush bedtinys when:
l ever pacoswy with No, 2 mineral hate petroleum grease while the
pump s running. Lubiicsle motor beanings in aceardance with the

Yo 1eplace paching loasen mt screws in both coupler halfs and slide
cach hait back as tar as pomible on lis shalt, Where a full diametrer |
impeliur s vsed it will be necessary 10 remove the pump side coupler

P e LTS

{ Yo avembie, e the wal cop anid nna sl carbon with the "0" g

) Yowvund 10 s ofs g passtion on tin pundgs att. Lubiosate sha "0 nngs

of the 101atinn seal member sl pasition on the shalt daingt the carn
bon. Install the secontd sl eathon in the bntinm of the stutling bow
with the "0 ning diwn snd carelully pmiting s hult 14 she pume
ket Move the fist el eathiun in pastion wiainst the sutating we

membet andl hioly the sosl can 1n place, Compivie re-assembly by re. . -

we(silg remuvat instructinng,
1510 (With Standard Mechanical Seal)

Yo reptoce the standard mechanical seal ramave pump sssembly from
the wolute by following instructions as outtined for model 1510.PF,
After the pump hey been remuved the next step is 10 remave the
impelier expnsing the sas! ssvemhily, To remove the rommg poriinn of
e 3ol 1ve @ wivwdriver to hreak foow the rubber ving fram the shaht
anct pull it Birward, The seal snsert antt insen gasket cun then be re.
nvved i s position in the vilute covirplote, To scemie pump,
teverwe the ative procedure, Care should Le taken to avoid gething
geeas U1 Uil on the sedl faces

e e s

i vonlile occurs thar cannot he rectified, contact your local BAG
reprmentative, We will need the totiowing information in order to give
you our bast help!

1, Complete nameplate data of pump and motor,

2, Suctinn and discharge gauge readings.

. Ampere trow of the mator,

4, A sketch of the pump hookup and piping,
GENERAL INSTRUCTIONS

1. Keep this primg snd motnr properly lubwicated,

2, Protect the mntor sganist overload and low-voitsge, Uss » mmton
Starter with rropee size heates siements,

3. Whaen there s danger of (reesing, remove the plugs at tha fop md
hattom of the volute shelf,

WARNING

U0 NOT BUN TS PUMP DRY, CHECK ALIGNMENT BEFORE
STAATING. LUBRICATE CORRECTLY, USE "CCOMMENDCD

MOTOR.OVERLOAD PROTECTION, -

COMPRERIING 1ANA SNOIND
SLADLATID O ThE
SUCTION )08 OF YHE PUBS

COmPALISION TANR

180N BOILIR AT
CRILLLN O CONVIDIOS

o OO WATIR SUPLY
'

|

l l—-—-——-"!nll-
v g —
: AL0GH POLY NoLlS

{2

srmy
18 LY

——

~N

[ 11 ]
Veiple Duty
VYoive

SOy siRIANY
1910 1esming

LK 1o

——

FESE o

ol adnlovy!

- L - Ead TR L B ol cnfalalil i
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. REPLACEMENT PARTS FOR

SERIES 1510 TYPE B CENTRIFUGAL PUMPS
PUMP SIZE CONST | BALL BRG.|SLEEVE BRG,| IMPELLER | VOLUTE [COUPLER SEAL | "VOLUTE |VOLUTYE
ASSEMBLY | ASSEMBLY ASSEMBLY| COVERPLATE | GASKET
“A" AND "AB" SIZES| BF 185011 186660 186862 186482 P57700
WITH 1" SHAFT BFS | 185013 P14790 SEE SEE SEE 186862 186482 P§7700
OIAMETER AT AB 185013 P14790 CHART | CHART| CHART 186862 P56780 P57700
rNIPLER Al 185012 186860 186483 P57700
8" AND "BB" SIZES | BF 185011 186660 186862 166495 P48GI0
WITH 1" SHAFT 8Fs | 185013 P14790 SEE . SEE SEE 186862 186495 PABG90
DIAMETER AT A8 [ 185013 P14790 CHART | CHART| CHART 186862 P5G800 P48690
COUPLER Al 185012 186860 PG1460 P48690
“A" AND "AB" SIZES| BF |. 185014 186543 PA9940 P57700
WITH 1.1/4" SHAFT BFS | 185016 SEE SEE SEE 186543 P49940 PS7700
DIAMETER AT AB 185016 CHART | CHART| CHART 186543 P49960 P57700
COUPLER Al 185018 186544 PA9940 P57700
“B" AND "BB" SIZES | BF 185014 186543 P51540 P48690
WITH 1:1/4" SHAFT BFS | 185016 SEE SEE SEE 186542 P51540 P48690
DIAMETER AT AB 185016 CHART | CHART| CHART 186543 P51560 P48690
COUPLER ! Al 185015 186544 PS1540 PABEIO
ALL "C” BF 185014 186543 P51523 P&7770
SIZES BFs |, 185016 c:;igr cjigT C:§§T 186543 P§1523 P57770
Al 185015 186544 P51523 P57770
ORIGINAL PAGE IS ’
OF POOR ¢' *LY7H]
COUPLER SELECTION TABLE
PUMP SIZE FRAME SIZE | SMAFT HP, MOTOR | COUPLER | COUPLER
' SPACE SHAFT | SLEEVE
SIZE ‘
56 1.1/4" /2 - 2/4 . 58" P63230 P78804
1437 ~ 1457 1.3/4" 1~11/2-2-3 78" P63231 P78804 ,
' FOTN:‘TU,:"PS 1827 - 184T 1.3/4" 2-3-5~171/2 1.1/8" P63233 P78729
1" 2137 2.1/2" 5~7.1/2-10 1.3/8" P63235 P78791
215T 2.4/2" 71/2-10-15 1.3/8" P63235 P78791
SHAFT DIAMETER 254T 2.972" 15 ~ 20 1.5/8" P63238 P78792
' 2567 2.972" 20 — 25 1.5/8" 63240 P78794
2137 3.3/a" 7472 1-3/8" P63236 | . P78791
215T 3.3/4" 10 1.3/8" PE320 3 P78791
2547 3.3/4" 15 1.6/8" P63239 P78792
256T 3.3/4" 20 1.6/8" P61241 P78794
FOR 284T 3.3/4" 25 1.7/8" P63242 P78794
PUMPS 2847 4 e 25 1.7/8" P63243 P78794
WITH 286T 3.3/4” 30 1.7/8" PG3244 P78796
1.1/4" 2867 ar e 30 1.7/8" P63244 P78796
SHAFT 2847S 3.9/4" 30 1.5/8" P63239 P78792
DIAMETER 286TS 3.3/4" 40 1.5/8" P63241 P78794
3247 4! . 40 2:1/8" P63245 P78796
© 3267 4 e 50 2.1/8" P63247 P78798
324T$ 3.3/4" 50 1.72/8" P63242 P78794
326TS 3.3/4" 60 1.7/8" P63242 P78794
) 3647 ar e 60 2.3/8" P63248 P78798
365T 4 e 75 2.3/8" P63250 P78802
* 6C AND RC
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BEARING ASSEMBLIES

\,J)
L BALL BEARING :
- BEARIN: ASSEMBLY SHAFT IMPELLER IMPELLER IMPELLER IMPELLER ,
SCREW WASHER LOCK WASHER KEY
185011 P78927 P52320 PAG3BO P0AG50 H32400
185012 P78927 P52320 PAG380 POAG50 H32400
125013 P79018 552350 PAGIDD PDAGGO H32500
125014 P79008 K04500 P51230 P11200 H32G00
185015 P79008 K04500 P51230 P11200 H32600
185016 . P79066 P13800 P51250 P13160 32700 !
BALL BEARING )
BEARING ASSEMBLY BEARING SHAFT WATER BALL BEARING BALL BEARING '
CAP SLEEVE SLINGER {(PUMP END) {COUPLER END)
185011 P75G06 185140 P53550 J92415 J92410
185012 P75G06 185141 P53550 J92415 J92410
185013 P75606 P53550 J92415 J92410
R 185014 P75608 185142 £53720 J92412 J92416
185015 *P75608 185143 P53720 J92412 J92416
185016 P75608 P53720 J92412 J92416 ,
| -
, SLEEVE BEARING ..
\) ~ BEARING ASSEMBLY SHAFT olL IMPELLER IMPELLER IMPELLER IMPELLER
AND SLEEVE WICK CAP SCREW WASHER LOCK WASHER KEY
186660 186628 118624 P52320 PAG3g0 P04650 H32400 '
P14790 P14100 P52470 P52320 PA6360 04650 H32400 .
SLEEVE BEARING '
BEARING ASSEMBLY: OILER OIL WELL COVER SLEEVE SLEEVE WATER '
. BEFORE JUNE | AFTER MAY BEARING .- BEARING SLINGER
) 1965 (FE) 1965 (EE) {FRONT) v (REAR}
186660 P14010 P14050 P14051 186659 186658 P53550
P14790 P14010 P14050 P1405) 186659 186658 P53550

"
e

SLEEVE BEARING ~
j REAR

0.

OIL CUP (ELBOW TYPEI

SLEEVE BEARING FRAME ASSEMBLY

OIL WELL COVER ASSEMBLY

ST e OIL WICKING SPAING

e QIL WICK (4 STRAND - 24 PCS |}

PUMP SHAFT & SLEEVE ASSEMBLY

(EJIDD:’(\I '_o

SLEEYVE BEARING CAPSCREW

"SLECVE I(ANNG GASKE Y

SLEEVE BEARING - FRONY

GREASE FITTING
. COUPLER END

IEA'RING FRAAME

B1l8

BALL BEARING ‘
COUPLERA END

'

BALL BEARING FRAME ASSEMBLY

SEARING

SEARING LOCKNUY .
LOCKWASHER GREASE FITTING |
PUMP END !
. BALL BEARING t
PUMP END ‘ 1= ’
\\ - ;
- - = ]
e w=())06 (o0
f 2 |
SHAFT

SPAING
WASHER

SEARING /
car
nunma CAP

CAPSCRAEWS

SHAFT
SLEEVE

!
WATER l
SLINGER

P

il




IMPELLER AND VOLUTE SELECTION CHART

IMPELLERS VOLUTES
IMP, STANDARD BORE (7/8"1D} LARGE BORE (1.1/4"1D)
PUMP SIZE DIA, AONZE CAST IRON BRONZE_[CAST IIION| BRONZE | CAST InON
™ 186174 186171 PA12G0 186079
G 5/8” PAGGA2
6-1/4" PAGGS0
11/4" A 6" P4G634
5.3/8" P46670
5.1/@" P46636
411/16" |  P4GGBO
7" 186203 186198 PAB070 PAB0S0 P4I710 186088
6-7/8" P47952
G1/2" PA7970
1:1/2" A 6-3/8" P47958
AND 61/4" P47956
2" AB 5:3/4" P47990
§-1/2" P4B01O £42090 186099
5.1/4" P48030
5.1/8" P47954
7" 186225 PABT70 P49040 P48980 P42380 186105 ~
6-3/4" P49020
2:1/2" A 6-1/2" P11640
6" P11660
5.1/4" P11670
3"A* 7" PA9500 P49480 P49540 P49520 N/A N/A
7" P78280 P78310 P77590 P77620 P42990 186118
, 6-7/8" P77560 .
3" A8 6" P78282 . '
5.5/8" 778284
4" AB 7" P56140 P50270 F50310 P50290 P55280 186128
6-1/2" P13930
9.1/2" £78523 P78253 £78257 P78522 P41430 186083
1-1/4" BB 9.1/8" P78527
AND 8-1/2" P78528
1-1/2" BB 8-1/8" P78529 186092 186091
2.3/4" P78531
9.1/2" 186825 P78486 P78255 P78257 P42160 186101
o g g" P77457 )
AND 8.1/2" P77448 ,
2% B 8.1/4" P77455 P55190 185109
g P77453
7-1/4" P77451 )
3788 9.1/2" 186241 P49600 PA9GA0 P49660 P42770 £42740
9-1/2" 186259 P50390 P50570 P50330 P55320 186130
9.1/8" P50552
4" 88 8-3/4" P12080
8-3/8" 'P50554
7-1/2" P50556
9-1/2" P50930 P50910 P50970 P50950 P55360 186139
5" A 8.1/2" P13940
7-3/4" P13970
2-1/4" P13950
6" BB 9.1/2" P51330 P51290 P51270 P43750 186140
9" P12310
2''C 12-1/2" P77497 P77499 P42865
2" C8 12/2" P77497 P77499 P43892
37¢C 12-1/2" PAS700 P49GB0 P42880
37 C8 12.1/2" P77501 P43902
4" C 12.1/2" P50450 P50430 - P43380
4" CB 12-1/2" P77505 P43312
57 C8 12:9/2" P77509 P43922
6’ C 12:1/2" P51370 P51350 P43810
6" CB 12:1/2" £77513 P43932
8" C 12:1/2" F51900 P51880 P44350

*IF NEWIMPELLER REQUIRED 3A PUMPS MUST BE CONVERTED TO 3AB 8Y ALSO CHANGING VOLUTE,

PINTED IN U8A. 978
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Revised 3/L5/7Y

PRODUCTS

.
»

X CENTRIFUGAL PUMPS B Zl‘i O
el SUEMITTAL —22 @)

REVISION 4

2B
—

Contritugal Pumpn—nnno fvountod

- SERIES 1590 TVRE B

08 LutziSo:ire Bu;ld.ir;g L'ﬁ-
‘ Stamford, Conn, :
. { UNIT TAG NO, . ’ :.
| encineen Sanford Hess
CONT;ACTOR

i 84 G REPRESENTATIVE The Bernard M, Packtor Co.

'f":'_"—u?fﬁ&'m .\' SPEC, CONSTR ‘
] —r }—-—— < mmr—-{ OlA, APPROXIMATE WEIGHT, LBS, FLANGES ARE 1257 A.S.A,
S A o MAXIMUM WORKING PRESSURE 175 P5|
- DIMENSIONS
OFiF TRAY © STANDARD SEAL 1510 ;

ORDER NO, OATE
SUBMITTED BY DATE
1 APPROVED BY. . DATE !
, T e e R s ST A
SPECIFICATIONS ; .
' o GPM 70 'Tu .
2= P\ MATERIALS OF CONSTRUCTION:
T 53 BRONZE FITTED [J ALL IRON [ ALL BRONZE XX 1510 (Standard Sesl)
LT ELECTRICAL DATA! am, L HP 0 1510.6F , :
] I 208 vours_69_cv. 3 mn, (Packing=Flushed)
L .
ed ¥ I MOTOR ENCL (] 1510.5 (Single Seal)

{7 1510:0 (Doubls Seal)

MOTOR . PUMP DIMENSIONS (INCHES):
pump | sucTion |FRAME AT B0 [ € JF] G [H [J [Kk] L [m[NTrITRI[.S]FT
SIZE SIZE “S'" FRAME
| 1437 281 1% | .
1487131 25 297,
1 ?Tj_ 14% 12%| 7w | 3 | 4w | 3% (30% J17%| 10% | 8% | S%| 6% 15% |13%]| %
1084 | 3% | ,
: 2131 |34% 26% 33w | 16V
288 24 - [T215T o
’ L' FRAME
| 215T__[39% | 1a%!_33%] 127 7% 3! 4% L 39%,1_17%!. 10%] | 164 %
2547 | 425 [ 19 | 12 1814
2567 ] 44 -
C284TS |46V, 16 1 36%| 14 | 8 | 5| 5% |3 [437 120 | 13 | 8%| 5% | 6% (20 |13% | %A
"28675] A5 ]
324TS 46y, 19 | 12
32678 47 %
' STUFFIMNG DOX 1510-P, 1510-PF, 1510.5, 1510-D
MOTOR PUMP DIACNSIONS (INCHES)
PUMP | SUCTION | FAAME Al B[ €[ b EJ[Ff[ G [ Hw]J K] L {mMm]RN]TP]RI]S|T
SIZE SI1ZE 1S FRAME
. | 1437 . 319 14%
1457 |34% 28% 32Y
1827 14% 12%] 7% | 3| 4w | 3 [33%]17%] 10% | B% | 5% | 62| 1S [13% | %
184T | THATH
2137 |39% 335, 367 16%
3L 240 2157 38V,
L FRAME
T 2157 _LA6Y,) 36) [ AT%, ] ‘ | 17%
2547 _| Caavd] 19| 12 A
! 2567 | [ 4G
"20471S151%1 16 | 41%| 14} 8 | 5| 5W | 3w [@45)120( 13| 8%| 5% | 6% 13%| %
[T2667S (47% L 20
"324TS J i 489, |19 | 12
32678 I i | 501
Xall N al ek halatas -
L ¥ B20
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: bt
ORIomAL a1 )
ORIGINAL ppgy 1o L) PERFORMANCE CURVES
KQUALT v PERFORMANCE CHARACTERISTIC CURVL
. 70K 2"83 CINTRITVGAL PUNP fiG, W9, 1510 seiie 1750 arm,
{ CURVES DASED ON SHOP YESY USING CLEAR COLD WATER AT A TCMPERATURE OF NOY ! '
v QVER 85°F. PERFORMANCE 1S GUARANTLED AT INDICATED OPERATING POINT ONLY, 1l0 GPM @ 70 Head
HORSEPOWER CURVES 00 NOT INCLUDE MNTOR SCRVICE FACTOR APPIOVIO }-{rf B oave B8-25-67
' [ 1111 SIE B
110 0% |50%| | 60% ] / U
. 30%_Y45%Y 55% | 14 65% L/ 0 mLu)
v \ \ R A o | A . .
100t~ 9‘/3 vy g g "1 ['J"_ '1] ments 16 ::mply i‘quuiond ’:OJ:::'.V '-1
P e N l l e} 69% Reaponsidiily lot finsl lmm\lu it
[ K ‘_y I ‘,A r‘l\ / 9% ing femains with ITT Dell &
20 H ~ : (]
o AL LN N P S
. sok=E=, -»7, r-‘!x/: i S - \‘\ £ s\\L_\ 65%
N N =Rl N S 6ou N -
w 70} 3" _l; -L-.P‘ ] , e A\
= TN 1R (7. Qa A N DY 55%
2 60-7(:/ \ \ N\ N Y N
x % :'P,:‘“*- ! l \ \y\ N f: T ﬁ ; N \>< //‘\ ~1b HP
» N b Ay N -
50 A Y — Az P
= ‘ R < 7Y H
5 AN ~ B 2 HP
2 PA N\W‘ L= :
40 1O i n
3 HP LN - . —— =’
30 5 HP a
. L) —_— — P -y
) . 20 - — 20
D"“a'
10 i pryrrats L id
. 6 1, REQUIRED) -
~( 0 i1 [T INPSH R QL | o
. 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
PEATORIZANCE CHARACTZRISTIC CURVE
von 2703,  convmrvaal rums na wo, 1510 setio * 3500 e
' CURVES BASED ON SHOP TEST USING CLEAR COLD WATER AT A TEMPERATURE OF NOT R
OVIR B5°F, PERFORMANCE 15 GUARANTEED AT INDICATED OPERATING POINY ONLY, *
‘ HORSEPOWER CURVES DO NOT INCLUDE MOTOR SERVICE FACTOR. sonvis HL O oare 8-29-67 '
: 24BB!
3’0% 45%__155% -H‘)‘ NJ(M
40% n 50% I 0, | llm »re lnmmod in ‘46’ i cu
440 5 60% mpa "
LD { 65% Rorponaubi tot el gt st | i
4001~ 9%,,~u_ L ,\ / R ing romuins with ITT 8! & Gossetl,
= [] A, W \\
. “UTIS NL TSRS
¥ 360
b s _;N; | N £]65% Y50 HP
A "{br'-‘;%lﬁg%
L= !" \\] n\\: _J\ \‘.v { N !\
e 280 8 "L‘S' _.ra.v l.‘hl;"—"'l\ \‘\ 40 HP
.- I\ \_ﬁ ":\‘X:r. N : z
= 24o~7,/.l. | \\‘ ™ ALY [ o
(’5 o - —"'L-_i'\\‘f -~"‘ —-l\ \\ P ::
a U B DS N e 30 HP =
200 Np I b
UL s we 20 HP—A—Foes =
160 4 l + 30
ey nn
120 S 2% 20
§ : . L ARED)
- - n-r-—r‘""".sﬂ\—\. REQY -
.. 8u R (NP 10
/ |
[ |
405 100 200 300 ) 500 0
LRI v . R
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' h based j 1Y 14"
'RON AND BRONZE BOOSTER PUMP K::\g,(;;nnvr&f\:ncu;'rfgﬂf."N:r:%"a;ﬁing:;ana(?:lm"n’ngg wnll‘ beoglighlly reguced,

AR DU U VUG DN N
proncrd e s e P——
s "‘"\.__' Trly chatl is besed on 1750
RPM, 60 cycle For 25, 40 o1 80
s g cyclo molots, larger pumps will
= i - Son e R be fecessary For pumps wilh
! ot Pt « larger copacilion conlsct your
30 b . . '\,\ focal DAL 1epreseniative
e N.._‘-..\ .l N
TN
— M
- ey %
s ,
25 o \
2
ﬁ P, ‘ ’.'1< —\\
- I i
¥ ; e r,' ) N
u 20 P I \‘\ N
o - )
._. o
. W P -~ — N[N P00
w [SE= SERIES Pr - CRELE N AN
. —— L~ TN b
: zZ 18 = ~ N AN
i =] I o PO
| i \ - N
| - q: SERIES HY N AN
| g N PD35
| 1 \ N - , 11
. ] e, By
] H) N y X N P s -
"SERIES 100 %[\ N LOATN L2
_..|.5C-75 AUAN 2"
I | 1 L N\ SERIES 17 N\
L1 1 L L L TN

0 0 10 20 30 40 50 60 70

00 S0 100 110 120 130 140 150 160 170

DELIVERY IN GALLONS PER MINUTE '
DIMENSIONS & WEIGHTS 110 GPM @ 26' Hd.
DIMENSIONS HES R
e S L R SO ~—--1
MODIL  ltapeciiy sie)| A ] ¢ p £ | bobv | nronze A ity "’
r Y % - {J&—'
' SERIES 100| T& 1/ | 15 % | ., [ % -] 2 2
v 2 v = T 1
SC.75 SWEAT % = o N ) !
% % - .
SERIES PR [T 1V ] 16% 1w % =] 1 | 2 E} = di [ l
1% My | - L)l
&1 16% Y - 28 . naz
SERIES 1% |1 3% [ % -1 3 2
Vi & 17 A = qﬂl.__r
7 ) W | " | = | 40 20
2% 2% 1A 1% e 62 ELECTRICAL BOX ARRANGEMENT
£03 - 10 : — %8 63 gtgmegocsgsssrz{?ymps WITH
RO % | W [= | & 08
“P0RS 0% % 8 P MANUFACTURED MOTORS ’
TPOIST | 0% | 12 16% 1% 75 80 Model Number g} f2 131 #
PD37.S | 3 21 WA 85 a4 38“7055 100 and Sla'l'\\!ilard
LU, 204 1% 80_ | 82 Series PR, HY, 115
_PD38-S A 199, — 128 140 1% and 27 Yoit Other 1@ | 3@
POBT ] W4 w9 | W — | 125 | 138 2%°, LD3 and HD3 1| 3@
OS] 7% 0% = | 132 | 140 FOTEand PO A
CFOMT 5% 0% N N ) PO and PO ] Al

//‘TVHCAL SPECIFICATION

Y
N

1. "4z pumps shall bo of tho horizontal, oil-lubricated type, specifically
designed and guaranleed for quiet operation. Suitable for 125% work-
ing pressure,

2. Tho numps shall have a ground and polished steel shaft with integral
thr =» collar, The shalt shall bo supporled by two horizontal sleeve
) g5 designed lo circulate ail. The pumps are to be equlpped with
\ aer-light sval to srovont leakage, Machanical seal faces fo bo cars
gt on cast iron or ¢ure inc. The molor shall bo non-ovorloading at any
oG ah P CUrve,

3. Yhe motor shall be ol the open, drip-proof, sleove-bearlng, qulot-
operaling, rubber-mountod construction, Motors shall have bulll.ln ther-
mal overfoar mratagtars. (Excoplion~PD models with. 3ephiyn mptary,
S farpgrayt. )

—

4, For PD models with 3-phase motors, add the following:

The Contractor shall furnish and Install In-TheLine Pumps as illustratod on the plans and in accordance with the fallowing specifications;

The Contractor shall furnish and install a magnatic starter for sach
boostor pump, W|lh a{ lenst two thermal overload proteclors, The

starter shall be cquippod with manual reset bullons,

The pump shall be Boll & Gossolt Mode! No,
.proved oqunl with a capaclty of

. OF 8p-

GPM ot
Fl. hoad whon direclly driven through & seif-aligning flexible coupling

by an oil-lubricated molor, volts cycle

phasa( $3),

(Sl B G I A 1o 1e Lab ity

B22
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Heat Exchanqgers:

Heat exchangers are Bel) and Gossett MNo. QWU-167-45, counterflow design,
arranged in a series piping system. Heat transfer - 800,000 BTUH.

Shell Side

};OSG;Q' 50% glycol entering 100° to 93.7° leaving, pressure drop

Tube Side:

110 GPM, water entering 86.5°F leaving 101°F, pressure drop 3 ft,
The overall "U" ractor is 229, and the total surface area is 508 sq.ft.

B23
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i ‘J Heatvge with Boilee W ane
_Y' sty Cheenlniyon

1}
e J‘o 114 mvrx"“*a"'*‘*” i
gi

Itee ihom |0 wde: buiniiatn mitrartinen )
Figure é=TYyplcal Instetlation of "'TC3" ot

"TCY" Tonk Henler, Figuie TesYypizal instellntion of "TCW' Yank Moatar,

REPLACEMENT PARTS

When replacnment parts ute tequaed, talet 1o junnt otilied i the gdhawing of
the proper unit, When ordeting be wie fall nnnerplote mlus pal on s given influding
Not'l, Bd, No,, Calalog, and Fuclory Numbet.

EXAMPLE;

One replatenent ivbe bundle for Nui'l, bd. No, 3494622
Cotnlng No, SU:44.2
Fautory No, 125022

OF POOUR QUALITY,

|
Note: Gusken are ulways fuinished with 1eplacememt tuhe bundles ond need nol
be videted seporately.
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WNLIRUCTIONY FOR BAG U SERIES WEAT EXCHANGERS

INSTALLATION

1, Provide wilicient ceorance ot the head ol vt k. pr:m!
yemevol of the hundle from shell’

2 Movide valves and byspasses in the pipmg srvem
that bath the shelly it tube bundliy moy be by paveg 1e
permit cutting aul the unit for insfiechon of repoiry.

3 Piovide thermomoler weils und pressure guuye connrg.
fien il apring Yo and from the vat vnd losated o3 nem
thy wmit us ponsible, .

+
4 Provde an vent cocks for wmit 10 it con by puigml to
prevent o teheve yapor binding of either the tube hunglle
it shell,

3 Yewndanom must be adequate 1o that eachungery wall
DL et und cause piping shrgmn

¥
o Lonnen foundalion bolts ot one st of umt 10 ollow tier
myp mmon of shelly, Ovol holes in loyndation brackety wr
prawvivied lor this purpose,

7 5et eachanpets level and aquore 40 that pipe conneg-
fions muy be made withou! foicing,

. Ionprct all openings in eachonqer for foteign mutenul
Do not vapore umis 10 the elements with pody or vther
wovery temved lrom nogiles wince 1oin woter moy enier
the ymit anid cavse severe damaqe due o {reeting

¥ Kee sure entire tystem is clean before storting uperation
L peesent plugging of ivhes with sond or refuse.

Ly Steam hammer con covse senpus domoge to the tuhes
of oms Heo! Exchanger, A catelul tonsideration of the 1ol
lowing ponis before on imtottalion iy mode ton prevent
costly 1epoirs which may be (oused by Steam hommes,

{w) A vasuum binoker ond o1 vent, vhould be vied in
accordan o with the type of steam aystem injlalied

th) The proper frap for the sieam system instolled should
he wed,

W1 Ihe hap and the condemsate return line 1o the frap
shoautd e propetly siced for the fotol copoaty bl
the ¢onverlof,

td) The trap should be sized for the pressues of the
trap, not the inlel pressure 16 the steam controller,

YR fwither eapmphfivonon of e above instullot n
andu e see vpssal invpltoten paampleg on poge

OPERATION

I Whon plaging o umt i operahon, open the vent can
nechions ond start to circvlate the cold medium only R
wire thyt the povoges i the cxchanger ore hlled with the
wld Hund hefore vovung the veats The hot mednm should
then be intraduced grodvally 1nnl all passager are Lt ol
with Lpngd

A obkart wperation graduolly. 0o not admg hot [hud §is the
wt sudienly when emply or cold, Do not thied unit with
Ol Hard when unit it hot,

Vodnosh i ogy ddevan, floa ob nd medim shitd e it 1fi
byse at oy neerssury 10 slop eteylahon ol rehng ninthum,
iva angbition ol hed medinom should alvo by seppo-e iy
by pensvnn D b wiye,

4 Do nol operale equipment snter condibnns a0 ¢ 20 of
thase spees! o 4 0 nome plole.

5 Do ol findy when shutting down 1o sliminnie 08
bty ol Ly ang and conovwon o Quutd o puend Wittt
e g ndensite shiurd he draned fiom steam hogine,
And e cppnatn hoth when starting wp wnd when
thitin p o an

MAINTENANCE

PoPovete megny for bengatly deonmg heol rachorgens
My % pyrsied helow
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16" Series TYPE "WU” HEAT EXCHANGERS (“U” Tube Deslign)

£ PASE HEAD

4 PASS HEAD \éﬁ‘cz
o]

1 |

F

1

.

Optional Cast Iron
190 P81 DUSION PRIISUNE NEADS ("lﬂ';‘ Cennecilons)

7 PASS HEAD 4 PALS HEAD
v 8 -FLG. r‘“l1

4

1

4 rva,

Va

P priin b4

Flange connections for field piping diilled

and faced per 150§ ANS! standatds,

ed, '

Cast iron or bolted steel fegs ean be
supplied when specified.

Room for removal of tube bundle, equal 1o or greater than “'A™,
should be provid

YWU' type U tube

Shell diametei In inches

'{’ Narmbar of tuus M dast
e
DlMENS'O . Coritpleta safss number consistglof example: WU16§2§B“'“° spncmgx/mchu
UNIY F DIMENSIONS IN INCHES V HEAYING I'gunox.
NUMBER 3 SURFACE l, SHIPFING
' 1 PASS 4 PASS 2 AND & PASS, (5Q. FT.) (Les)
1Pass 4 Pass J X H L L] N A [] c D £ F TPass 8 Pass | (LBS)
WU164.25 | WU164.45 | 6 NPY 9% | ANPT ] ¢ M | 8 5% | 19% Y 14 16 6FLG | 150 § 143 187
WU165.25 | WUI65.45 | 6 NPT YA | ANPT | 4 T | 8 69% | 194 46 14 15 6FLG | 188 | 180 892
YWU166.25 l6 NPT 9% 4NPT | 4 s | 8 g% 19% 58 14 16 {rLe 20 | 217 997
wul67.2 WUI67-45%4/6 NPT 9% | ANPT | 4 vie | 8 93% | 19% 70 14 16 GFLG | 265 | 254 | 1102
i ___K_W |
WU168-25 <45 ;’:NPT 9% | 4NPY | 4 T | 8 105% { 197 82 14 16 AFLG | 304 | 291 207 '\\i
WU169.25 | WU169.45 6\"«”:*, 9% | ANPT | 4 |8 % | 9% 94 14 16 BFLG | 342 | 37 | 1312 \ l
WU164.200] WU1L64-410.] 6 NPT 9% | anpY [ 4 T | 8 57%  19% | 3% 16 6 | BFLG | 150 f a3 | e MY
WU165.2100 WU165-410 | 6 NPT % ANPT | 4 1ty | 8 69% | 15h 43% | 16 16 BFLG | 188 | 180 892
WU166-210] WULE6.410 | 6 NPT M | ANPY | 4 e | 8 81% | 19% 55% | 16 16 8FLG | 221 | 217 597
WU167.2101 WU167-410 | 6 NPT 9% | ANPT | 4 T | 8 BY% | 19K 67% | 16 16 8FLG | 205 254 | 1102
"WU168-210] WUI168-410 | 6 NPT 9% S5NPT | 4 Tue | B 105% | 19% 79% +] 16 16 BFLG | luv | 291 1200
WU169.210] WU169-410 | 6 NPT 9% ANPT | 4 1, | 8 W 1 19%°) 9% | 16 16 BFLG | 342 | 327 1312
MATERIA}’]
DESIGN PRESSURES—A.S.M.E, CONSTRUCTION STANDA ,/f
CAST IRON & BRASS UNITS PARYT CAST mo~7,’ T BRASS UNIT
- V
‘ 2& 24P
DESIGN PRESSURES DESIGN TEMPERATURES® : o
TUBE SIDE SHELL SIDE TUBE & SHELL SIDE Shell Steel Steel
DESICN TEST DESIGN TEST CAST IRON | BRASS Head Cast Iron Cast Brass
125 psi 250 psi 150 pst , | 300 psi 35F 300 F Tubes %" 0.0, | Copper Copper
2 & 4 Pass Head (Flanged Conneciions) Cast Iron only Tube Sheet Steel Rolled Naval Brass
150 psi 300 psi 150 psi 300 psi 3I5F N Baffles Steel Steel
*For design preasurcs and temperatures higher than shown, Nuts & Bolts Steel Steel
consult B & G Representative lor specifications and dimensions,
Caution:
i properly sized relief valve must be installed on the
haated water side to protect heat exchangers from
possible damage due to volumetric expansion.
BELL & GOSSETT |1 (I 5]
Pvisy AuRTH Ak AL HTEN GO 1L | we e e
PRINTEC INU.S.A. B.78
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Insulation:

On the solar collector piping and outdoor closed circuit cooler piping,
urethane insulation was used, This was 1 1/2" thickness, ASJ jacket,
applied in accordance with the manufacturer's recommendations. Butt
ends, longitudinal seams, and ends were joined with joint adhesive
(Benjamin Foster 81-33).

Underground piping was insulated by the application of Kippers #50
Bitumastic, embedding a 10 x 10 glass fabric into the coating. A second
coat of Bitumastic and a second layer of glass fabric were applied, over
which a final coat of Bitumastic was applied.

Outdoor piping was covered with vinyl jacketing (Zeston).

Plumbing connecting the heat exchanger to the thermal storage was insulated
with a 1 1/2" thickness of urethane, applied and finished in a manner identical
with Solar Collector Piping.

A new canvas Jacket was applied to all roof piping at the time of the

solar installation. Heat exchangers were insulated with a two piece sectional
fiberglass pipe covering. this was four (4) PCF density, 1 1/2" thickness
with type ASJ-SSL fire retardent jacket. Laps, butt joints, and strips

were self-sealing.

A1l exterior surfaces of the closed circuit cooler and damper hood assembly
were insulated with a 1" thickness of Armaflex sheet insulation. The

storage tank was insulatéd by a 4" thickness of sprayed urethane and weather-
proofing using Dow Corning 3-5000 silicone urethane foam covering.

Roofing:

5/8" gypsum board was applied nver the steel deck using mechanical fastening,
Eight insulfast special overdrive nails per 4'x8' board were used. (4 nails
per 2'x8' board). The nails were driven through 2 1/8" diameter, pre-
punched steel discs, using the pneumatically powered gun specially designed
for driving insulfast nails. The boards were butted tightly and the joints
staggered. Starting at the low point of the roof, the deck was mopped with
Dead Level Asphalt at the rate of approximately 23 pounds per 100 sq.ft.
Gypsum overlayment was solid mopped. Into the mopping, while hot, was
embedded three plies of Vented Coating Roofing Felt. Starting strips 12"

and 24" wide were followed by full width sheets. Each sheet 24-2/3" was
Tapped over the preceding sheet. The full width of ihe sheet was mopped with
a continuous coatinglod Dead Level Asphalt (approximately 23 1bs. per 100 sq,ft)
so that the felt did not touch felt. A1l plies were extended up face of cant
and cut off evenly at the wall line. fiver the entire surface was poured

a uniform application of 45 1bs. per 100 sq.ft. of Dead Level Asphalt into
which, while hot, was embedded a 2" thickness of Celotex Temp-Check insulation
(Celotex IRA-250-C). Boards were walked in to obtain complete bonding.
Approximately 15 1bs. per 100 sq.ft. Dead Level Asphalt was poured into all
insute jon joints. Over the entire surface of the installation was poured

a uniform top coating of Dead Level Asphalt (approx. 60 1bs. per 100 sq.ft.)
I+ .u this hot asphalt was embedded one inch of roofing gravel. The gravel
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m:«.%mn*:m was White Limestone Spar manufactured b Limestone Prod
Corporation of America , Newton, New Jersey, v one Products

Controls:

Heating m:a cooling of the building before the addition of the solar system
was provided by water to air heat pumps (originally American Standard, now
Singer), located at the perimeter of the building and supplemented by a

roof top air conditioning and heating unit to provide heating and cooling, as
well as fresh air to the core of the building.

The 80-heat pump units as well as the condensing unit for the roof top air
conditioning unit hhve not been altered. They are tied into a single building
water Toop, as shown on the building flow schematic. Two circulators,

HP pump PE1 and PE2, are provided, one in the standby condition to circulate
water at a rate to 205 GPM through the 4" main circulating pipes, The 4"

main supply loop divides into two 2" supply loops with gate valves,

supplying the second and third floor, and a 3" supply loop for the roof

top air conditioning condensing unit, which is bypassed when the unit is

not operating.

Individual heat pumps may be either in the heating or cooling mode, depending
on local conditions in individual offices throughout the building.

If the building is predominately in the heating mode, the ambient outside
temperature is cold, most heat pumps are in the heating mnde, and the building
water loop is supplied at 80°F, and water is returned from the heat pumps

at temperatures of approximately 77°F. '

Before solar heating was installed, the returning water at 77°F was heated

back up to 80°F by mixing water electrically heated to as high as 180°F, .tored
in the existing 2,800-gallon insulated, storage tank. The water was heated

by circulating water using pump PE3 from the 2,800-gallon-existing storage

tank through the two 150 KVA boilers. Day/night cycle control specifications
were provided to operate the boilers at off-peak hours. The day/night
switchover was operated by a time clock. The boilers were energized through
the internal operating aquastats of each boiler. On the day cycle, a

time clock prevented the operation of the pump, subject to override by

the H-0-A switch.

Incorporating solar heating requived the addition of the 6,000-gallon tank
and the array of collectors, but required 1ittle modification of the existing
heating system. Solar heated water is used in preference to electrically
heated water, but the distribution loop to the heat pumps remains unchanged.
The temperature of the water supplied to the building Toop is sensed by
thermostats T-1 and T-2. T-2 is a previously existing control thermostat;
T-1 is a new control thermostat. T.1 modulates a 3-way valve, as required

to maintain its set point. The 3-way valve proportions the flow of hot water
from the solar storage tank, a low limit theromstat (T7-3) closes the valve

to the tank and the previously existing controller (T-2) is in control.

The system then operates én the electric boilers.
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Thermostat T-2 controls the previously existing 3-way diverting valve V-2

in such a manner that sufficient hot water from the 2,800-gallon storage tank

is mixed with the returning water to bring its temperature to 80°F,

A closed circuit evaporative cooler is in the building loop. If more than
one-third of the heat pumps in the building operate in the cooling mode, the
heat of rejection from the cooling units exceeds the heat load from the
units operating in the heating mode, and the returning water is then warmer
than 80°F. In this case, the closed circuit evaporative cooler is operated
to cnol the returning water to below 85°F,

Control of circulation through the collectors is governed by ghe‘operation
of a Natural Power, Inc. differential controller. Sensor Ts is on one

of the solar collectors and sensor Tt is in the storage tank. When Ts

is 25°F hotter than Tt circulation begins, and when the differential

drops to 120°F, the pumps shuts off.

The collector manufacturer, Sunworks, reconmends a flow rate of 1 gpm

per collector increased from 0.5 gpm to optimize heat transfer from the
collectors and to minimize collector fin Toss. The circulator pump used is
a 125 gpm unit with a 5HP motor,

Electrical:

A1l conductors are copper and are U.L. rated for operation at 600VAC.
The building feeders are Type THW and THUN, and all branch circuit power
wiring is Type THW. Color identification is uniform and continuous
throughout, according to this legend:

1. Neutral White

2. Equipment ground wire Green
3. Phase A Black

4. Phase B Red

5. Phase C Blue

No wire smaller than #12 AWG was used for power wiring, and #14 was used for
control wiring. Wire that is eight B&S gauge and larger is stranded, and
smaller wire sizes are solid copper.

Wiring methods included the use of electric metallic tubing (EMT) and
"Sealtight" conduit. The electric metallic tubing is a threadless thin
wall conduit, used with compression fittings. These are U.L. labeled,
ANST €80.3, galvanized, and have a 3/4" minimum size. It was used for
branch circuits in masonry partitions, furred ceilings, exposed dry
locations, and in feeders that are abcve grade. The "Sealtight" conduit
was used for the final connections to motors. In this application, the
National Electric Code (NEC) limits the conduit to a length less than 18",
Also, a separate ground conductor from panelboard was provided when using
.-altight conduit.
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Both types of conduits are secured to boxes and cabinets
with locknuts and bushings. Conduit is supported by

hangers placed on not more than 5 foot centers., In addition,
hangers, supports, or fastenings have been provided at

each elbow and each end of straight runs that terminate

in a box or cabinet.

Horizental and vertical runs are supported with one hole
malleable straps, clampbacks, inserts or other suitable
devices, These include bolts, expansion shields, beam
clamps, or special brackets as necessary for mounting to
the building structure.

Solderless, pressure type connectors were used for all
control wiring terminations, TFor power wiring termina-
tions to fixture leads, circuit connections were made
by solderless, screw type connectors. All other con-
nections were made by solderless, bolted pressure type
connectors, including wire sizes larger than #8.

Outlet boxes are of galvanized steel, They are firmly
secured to walls, beams, studs, and in no case are
dependent on the conduit for support. Junction or
pull boxes were provided as required. (For instance,
to facilitate cable pulling or splicing.) Boxes were
sized as required by N.E,C. for the number of conduits
and conductors entering or leaving.

After installation, all circuits were tested for short
circuits, open circuits, and grounds.
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-MANUAL -

of
INSTALLATION, OPERATION & MAINTENANCE

— DIFFERENTIAL THERMOSTAT -
‘ Sexdies S25 ' '

Notice

. Read caaééully all sections of Zhis Manual
Lhnough "Openation"” before {nstalling and using
This Lnstrument To ensure.satisgactory operation.

NATURAL POWER INC.
‘Francestown Tuanpike
New Boaton, NH 03070

(603) 487-5512
: 5513
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- LIMITED WARRANTY =~

Natural Power Inc. products are carefully designed to perform
accurately and efficiently under the specified conditions.
Natural Power Inc. warrants to the original purchaser that,
should there be any defects in materials or workmanship
during, the first year after purchase, Natural Power will repair
or replace, at its discretion, the defective component(s);
provided that:

A) the product has not been subjected to abuse, neglect,
accident, alteration, improper installation or servxczng,
or use in violation of instructions furnished by NPI;

B) the product has not been repaired or altered by anyone
exceptYNPI os its authorized service agencies;

C) the serial number has not been removed, defaced or
otherwise changed; and

D) the damage has not been caused by acts of God including
windstorm and hail. .

This limited warranty of Natural Power Inc. ‘'does not apply
to any'component ar machinery resold by Natural Power Inc. in
its original condition as received from the manufacturer or
distributor nor to damage caused by shipping.

This limited Warranty is in lieu of all oblxgations or
liabilities on the part of Natural Power Inc. for damages,
including, but not' limited to, consequential and incidental"
damages arising out of or in connection with the use of tha
product. No representative or person is authorized to give
any ,other warranty or assume for NPI any other liability ir
connection with the sale of its products.

This limited warranty gives you specific legal rights, and
yau may also have other rights which vary ,from state to state.

This warranty complies with the 1975 Federal Warranty Law
and completely replaces any warranty prinfied on promotional
material describing the products of Natural Power Inc.
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INTRODUCTI ON | !

The NP1 Series 525, Differential Thermostats. are re-
liable and economical devices for controlling two-element
accive solar systems such as are used ‘for heating domestic
hot water or swimming pools. The Differential Thermostat
senses the difference in temperature between two poipts in
the sybtem;“generally the temperature difference between
the collector afd the water pre-heater pool, or storage and
activates the system's pump valve blower, or damper when
the temperature difference reaches a preset value., It then

'maintains operation until the temperature difference falls -

below an independently set lower value,

Every Series 525, Differential Thermostat is prowided
with the means to measuré and adjust the "on" .and "off"
temperature differences, qmdyto test the operation of the

' Differential Thermostat and sysﬁéh elements under simulated

conditions. Each Series 525, Differential Thermostat is
normally furnished with two Model $90-100, Air/Surface Tem-
perature Sensors. On request, Model $91-100, Liquid Tem-
perature Sensors can be substituted.

THEORY OF OPERATION

' The Series S$25, Differential Thermostats use two re-.
sistance temperature sensors to sense the temperature of
the two components of the solar heating system to be con-
trolled. These sensors farm one leg in e;ch of two bridge ’
circuits within the Differential Thermostat. Each br}dge
circuit, therefore, produces a voltage propgrtional to the
temperature it is sensing (e.g. 0-10 volts DC = O—ZBOOFX)-

The two voltages from the bridge circuits are fed into
a difference circuit the output of which is a voltage pro-
portional to the differential temperature between the th
system components in which the resistance thermometers are
located (e.g. 0-10 volts DC = 0-25°F).
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This difference voltage is in turn fed to an adjustable
Schimitt Trigger circuit. This circuit triggers '"on" when
the difference voltage (proportional to the differential tem-
perature) increases to a preset value. The trigger circuit
then romains lotched "on® until the voltage decreases to a
lower preset value at which point it switches "off". During
the time the trigger circuit is on, it is producing a voltage
which is amplified and used to activate a power relay. The
relay is used to control the system actuator (pump, blowery
valve, etc.).

Thus, ‘it can be seen that the Series 525, Differential
Thermostat will start the solar heat collection system opera-
ting whenever the temperature difference between the solar
colléctor and the heat storage device is sufficient to provide
efficient transfer of thermal energy. It will then maintain
the system in operation until the temperature difference fa2ls
below a point where thermal energy can no longer be efficiently
transferred.

Two potentiometers are included in the Differential
Thermosfat for setting the values of the temperature difference
at which the control device will turn on and turn off. A ﬁhird
potentiometer is provided which varies a voltage which can be
substituted for the output of the difference circuit by means

of a switch, permitting the entire system to*be "exercised'

INSTALLATION

Mount the Series 525, Differential Thermostat using appro-

" priate fasteners through the four holes in the mounting flanges

on the thermostat case at a convenient height above the floor in,

a sheltered area. The location chosen for the Thermostat should
provide easy access, yet be away from normal traffic; It is
often found best to locate the Differential Thermostat in the
vicinity of the solar system's pump or blower.
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INSTALLATION continued,..

A grounded convenience outlet (or junction box) must be
provided within 5 feet of the Thermostat into which the power

cord is plugged. The motor of the pump nr blower to be'con-

trolled is connected to the right-hand terminal strip using
terminals marked "C" (common) and "NO" (normally open) as
shown in the wiring diagram, ligure 1. Use insulated wire

of sufficient gnuge for this hook~up. If the current drawn

by the device being controlled is likely to exceed 10 Amps.
resistive, a follower relay or power contactor should be used
(see Figure lA). It is recommended that motors rated over 1/3
HP at 110VAC or 1/2 HP at 240VAC not be controlled directly
by. the Thermostat's relay. The "NC" (normally closed) contact
is also available on the game terminal strip.

.'The proper placement and installation of the termperature
sensors is essemtial to the efficient operation of the solar
energy system. The'particular design of the collector and the
storage will affect the placement. In some systems, provision
for the temperature sensors will have been included.

An excellent location for the sensor in the collecter is
on the absorber place within one foot of the outlet. Other
satisfactory locations are on the inside or the outside'suxflcc
close to the beginning of the outlet duct in air systems er on
the surface of the outlet pipe in liquid systems. In all cases,
the major consideration is to locate the sensor as close. to the
outlet of the collector as possible.

' A dab of Heat Sink Compound, available from electronic
supply houses applied between the sensor and the surface on
which it is mounted, will increase contact and reduce thermal
lag. The sensor can be fastened to the mounting surface with
a fuse clip, hose clamp, adhesive such as General Electric's
"Silastic or Dow, Corning's "RTV", ar other suitable reliable
means.

1f a liguid sensor is to be used, it should be inserted
in a tee installed in Lhe piping system at the outlet of the
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INSTALLATION continued, ..

collector, All sensors mounled outside the system should be
well covered wilh insulalting material,

In ull cases, mechanical strain relief for the temperature
sensor leads should be provided.

"In swimming ponls, place the sensor at least one foot
below Lhe surface. It is more difficult to define the proper
location of the temperature sensor in the storage tank or bin.
It should be loculed as close as possible to that part of Lhe
starage which remains coldest,

In systems using liquid s the storaqge medium, install
the temperature sensor close to the bottom of the tank. If
a- liquid sensor is used, it can be inserted through a threaded
boss. Air type scnsors gan be inserted in a well if one 1
p}ovidod for |he purpose, or atlached to the outside of the
Again, a dab of heat sink compound under the sensor is re-
commended, as well as a cover of ingulation,

Rock storaqge bins as used in air systems should contain
one or, more probe tubes extending well into, or Lhrbugh Lhe
bin., Probe tubes may consist of 1/2" copper tubing; electrical
conduit, or ordinary pipe. The interior end of the probe tubes
must be capped or plugged to prevent Lhe escape of warmed air
br excessive convection. The temperature sensor‘is inserted in
a probe tube well intu the inlerior of the rock storage bin,
The position of the sensor may have to be adjusted to ensuée
tThat the Tnmpnrufufn of 1he coldoent pnrt of the bin is being
detected. The sensor within the power tube will accurately
measure the temperature of the surrounding medium since therc
is very liltle convection in a small diameter Luue,

The temperature sensors are connected to the Differential
Thermostal using Lwo-conductor #18 AWG thermostat wire. Each
senuvor can be localed as much as 1,000 feet from the thermostal
wilthoul introducing appreciaoble error. Connection is made at
the lefbt-hand teerminal block in Lhe Differential Thermustat to
the Lwu tcrmiqa]s marked "Collector" and the two marked "Storage"

Unee thig is done, the syslem is ready Lo operate.
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Open the }rant of the §25, Differentiul Thermostat case |
and sot the differential temperature at which you want the
solar asyastem to turn on and off by adjusting the two potentio-
meters located on the upper right section of the eircuit board
and Markcd”"on" and "off", The sattings should be those estab-
lished by the system designed or installer. If none has been
specified, try initial settings of 159 "on", and 59 Moff".

Keep 1n mind that wir systems usually require a wide differ~

ential while liquid systems operate efficiently with a nartow
differncital, o
Put the power switch on the front of the Thermostat case
» in the "on" positidn. Move the slide switch in the center of
the circuit board to Lhe Test" position. Now, by rotating
thé‘lest potentiometer located on the lower center of the cir-

cuit board just above thé terminal blocks, the system can be f
cycled "on" and Mof'FY, » 1

Note that the "System On" indicator locateg on the front
cover of the Differcntia% Thermostat lights up when the higher
differential temperature is exceeded and goes out when the
differential temperature drops below the lower "aoff" setting.

At the same time,.the power relay can be seen and.he&rd;tq
pull in and drip out.

After the "on" and "off" points are set, be sure to re-
turn the slide switeh in the center of the ferminal board to
the "Qperate" position and close the front panel. Operstion
from this point on is automatic.

The $25, Differential Thermostats with Model numbers
S25-1xx are furnished with a built-in meter for continuous
monitoring of the differential temperature as well as the
absolute temperalures of the collector and the storage. Select
the temperature to be monitored by plaéing the front panel |
switeh in the corresponding position.

Tegt pointsa are provided on the circuit board so thal
temperatures cun be mecasured in thermostats without a build-
in meter by using a multi-meter. With leads clipped ta the
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OPERATION conbkinurd. ..

ground point located between the two terminal blocks and the
Pgif" point lopated above the left-hand terminal block, and

the multi-meter net on the 10VDC setting, the meter will in'-
dicate the differential temperature directly on the appropriate
scalo’(o-ld“, 0-25%, 0-50Y, depending on model purchased),
Similarly, with the multi~-meter eclipped netween ground and
either the "col" point or the "sto” point, the absolute tem~-
peruture of Lhe colleclor or Lhe slorage, respectively, can

be read on the 0-250 scale with the meter set on 10V, The use
of a meter wlso will permit more accurate setting of the differ-

ential temperature "on" and "6ff" points than will the calibration

marks syrrounding Lhe potentiometers.,

Performunce of the oyor-all system can be evaluated by
means of the built-in meter, or a multi-meter set to indicate
differential temperature. With the system in-the operating
mode, observe the meler indication when the pUump or blower
turns on at Lhe seleccled "on" temperature difference. If the
system is properly hulanced, the differentiul temperature will
drop slightly and then stabilize in a short time. The initial
system design should indicate the amount ‘of temperature dfop
to be expected. 1If the temperature continues to drop untijil
the Differential Thermostat turns the motor off in a short
time, say five minutes, this indicates that the transfer medium
is circulating too rapidly, and the system w1lll ecycle on, ahd
off unnecessarily. 1If, on the other hand, the differentiai
temperature, after an initial decrease, begins to rise again
and continues to rise to a point above the pre-set "on" value,
this indicates that the transfer medium is pirculating at too
low a rate. In either case the overall system efficiency is
adversely affected and the system designer/installer should be
consulted for corrective action. '
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MAINTENANCE AND SERVICING

Once an 525, Differential Thermostat is properly installed
and adjusted, it requires no further attention. No scheduled,
routing, or preéventive maintenance is required. If malfunctions
occur during the Warranty period, return the unit to the dealer
or distributor from whom the Thermostat was obtained., Beyond
the Warranty period service can be provided by the dealer, or
distributor or by an authorized service representative., In an
emergency, an experienced electronic technician may be able to
replace burned out or damaged parts. The circuit schematic and

parts list will assist in performing this service.

PARTS LIST

¢ Item Quantity Part Name Mfgrs. No. Manufacturer
IcHl 1 ' Quad Op Amp LM-324 | National Co.
‘TCHz 1 Guad Comparator LM-339 0 W
IC#2 1 Quad CMOS CA-4011 RCA
; - Hand Gate . .
| g 1| Relay WBBCPX-2 Magnacraft
| ‘ or . Corp.
. W7BRCSX-2 ,
) 1 12V-0.1 Amp Kl12PC-1 Kaman Sciences
Transformer -

 Equivalents are available. All othgr parts are common
| electrical/electronic components identifiable from the circuit

diagram. They are available from most electronic supply houses.
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Model 8§25-125
Ditterential Thermostat

Series S25 are reliable, fully ad-
justable devices for automattcally
controlling two-element solar-heated
systems such as domestic hot water
and swimming pools. When interfac-
ed with the system controis (pumps,
dampers, vents, and valves), they will
demand system operation at the set
maximum temperature differential
and shut-down at the minimum. This
feature ensures timely, economical
transfer from collector to storage or
load. '

They are available with and without a
front panel meter and selector switch
for reading collector temperature,
storage temperature, and the dif-
ference between thetwo.
Depending upon the model selected,
the temperature differential is ad-
justable from zero to 10°, 25°, or
50°F. Thus, Series S25 are suitable for
* air systems which usually require a
- wide differential

* liquid systems which ysually
~ require a narrow differential

* experimental and home-built

systems .

. PP S TN Foeo ,
¢

Model S25-050 Ditfferential
Thermostat (Internal View)

Ditterential Thermaostat
Model 825-050

The single-pole double-throw relay
permits control of ac heaters up to 1
kilowatt, 110 VAC motors up to Vs
horsepower, or 220 VAC motors up to
Y2 horsepower, A light on the front

panel indicates when this relay is '

energized.

The control has convement built-in

test and calibration circuitry for
checking system operaticit by

simulating temperature difference,

All components are selected to en-
sure- long life, stability, and ease of

replacement. User adjustments are
labeled. Internal test points are pro-
vided so that the two temperatures
and difference can be monitored with
a1 MA or 10 VDC recorder or otherin-
strument.

The Differential Thermostat is hous-
ed in an attractive, sturdy, steel
cabinet and provided with two Model
S90-100 Air/Surface Sensors. Model
S$91-100 Liquid Sensors in lieu of air
sensors are available on request.

i
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Two-Way & Three-Way Valves
Electric Gear-Train Actuators
VA, VC, VP, & VU Series

vB-202 SERIES O
VALVE BODIES
TWO-WAY, SINGLE SEAT
STEM DOWN TO CLOSE

Sizes: 1/2"102",2-Y/2"t0 6"
Body Pattern: 1/2'" 10 2" Globe Screwed, 2-1/2' 10 6" 125 b,
G.F, )

Flow Type: 1/2" 102" Equal Percentage, 2-1/2" to 6" Linear
Body Malerlal: 1/2" 102" Brass, 2-1/2'' 106" lron

Soat Material: Brass .

Stem Materlal: Stainless Steel ,

Plug Materlal: Brass

Disc: ‘Composition

Stem Packing: Graphite

. Max. Operating Press.~—Steam: 35 psig

Max. Oporating Press.—Water: 150 psig 1/2'' 1o 2", 125 psig 2-
1/2" 106"

Recommanded Difl, Press.—Steam: 25 psig*

Recommended Difl. Press.—Water: 35 psig*

Fiuld Temps.—Steam: 1380C (2819F) Maximum

Fluld Temps.—Water: 40C (+ 40CF) thru 1490C (3000F)

Factory Available Valve Assemblles: VA-2021, VC-2024, VP-
2024, VP-2025, VU-2024

vB-212 SERIES (O
VALVE BODIES
TWO-WAY, SINGLE SEAT
STAINLESS STEEL TRIM
STEM DOWN TO CLOSE

Sizes: 1/2" 02"
Body Pattern: Globe Sorewed

VALVE BODIES
THREE-WAY,
MIXING

Sizes: 1/2"102",2-1/2" 06"

Body Pattern: 1/2" 1o 2" Globe Screwed, 2-1/2" 10 6" 125 Ib,
G.F.

Flow Type: 1/2" 02" Mixing, 2-1/2" to 6" Mixing

Body Materlal: 1/2'" {0 2" Brass, 2-1/2" toﬁ"lfon

Soat Malerial: Brass

Stem Material: Stainless Steei

Plug Materlal: Brass

Disc: None ,

Stem Packing: Graphile

Max. Operating Press.—Sieam: No Rating

Max. Oporating Press.—Water; 150 psig 1/2" 10 2", 125 psig 2-
1/2" 06"

Recommended DIff. Press.—Steam: No Rating*

Recommended Diff. Press.—Water: 35 psig*

Fluld Tomps.—Steam: No Rating

Fluld Temps.—~Water: 49C (+ 400F) thru 1490C (3000F)

Factory Avallable Vaive Assemblles: VA-8041, VC-8044, VP-
8044, VP-8045

. -v\ n-
vepr
NINAEE e T NV )

f;’ '|\q ; ; NOVAT WIHERE (FioAT,
. RO RAL Adn n’(: i
, ’ AND DESIGH, oo RACTOR
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e
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i['l

Flow Type: Equal Percentage
Body Materlal: Brass

Seal Material: Siainless Steol
Stom Materlal: Stainless Steel
Plug Mataerial: Siainless Steel
Disc: None

Stom Packing; Graphite

Max. Operating Press.—Steam: 150 psig

“L,(fH' a7 ~.'
APR 4

SANFORD O. HESS

L /\a ¢ u( V :..U ,\C‘ NOF D
' U DIS A l‘hU\/&l)

Max. Operating Press.—Water: 150 psig
Recommendead Difl, Press.—Steam: 100 psig*
Recommendod DIff, Press.—Water: 35 psig*
Fluid Temps.~Steoam: 180°C (3660F) MaxImum
Fiuld Tomps,~Water: 40C (+ 400F) thru 1800C (3669F)
Factory Avallable Valve Assemblies: VC-2124, VP-2124

!
1978 ¢ bave /
Y= 85 Seph
| SALIFORD 0, fik3s
b CONSULTING Epglisr -LES, P.C.
! 100 PuTHAM (ai’hn
£ SRIEIEY, cony, ltsn

*Maximum recommended ditferential pressure in full open position for sizing purposes and normal iife of seat and disc, NOTE: Do noj sxceed close-ofl ratlng,

HTHOINU.S .
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; y
Pl * ' .
' '6‘ i F o) T (== I |50 Ol»rs /) 118" o r—s-ald“-q, rw,au
6-1/4" A ™ l = : " I P m[ i o "
53/6 1_1. - jﬁ.' ,4 l 0 A - '4_!;/4n N
~ | gt [\ ol | 1 L/
), A c % K Spring o \ -
o Return c 7 Lf Spring |
, ] Only { il go:um |
L s ny s |
N - 2N oy
' L"'A"" ’ , ’ 8 :‘\/US [ g L 4
% . o 1”-2" G.S, | —A T4 ‘ |
VA-2021 112"-2" G.S. 21/2"-4" G.F. 1122 G.S.
VC-2024, VP-2024 . 2.4/2"-4" G.F.
) . VC:2124,VP-2124 VU-2024
Two-Way Valves
j=-9-9/16" Valve Valve Dimensions (Inches)
Assombly | Size
@ No, {Inches) A ] ¢ 0 E
va-202) | /2 | 2:3/4 1 15 - -
f9.7/8/ ve2024 | 374 | 3/8 1 15 - -
~lDp - c VP-2024 1 3074 [ 1 [ase |~ § 14:3/8 ;
? r_": VU-2074 | 1124 | d4/d | 10378 f 1504 | — 14:1/2 3
)» =) = Ve-2124 | 11/2 | 4-5/8 | 1-1/2 | 357/8 |~ | 154/8 :‘a
3 e vP2124 2 6 1L7/8 | 16 ~ | 15474
g . N ! 2:9/2 | 8172 | 3:1/2 | 16:1/4 —
‘; Ut gl 3 9.4/2 | 3-3/4 | 16-5/8 -
| . --—A—-.l"' 4 {11172 | 4472 | 11778 —
5" and 6” G.F. . ' 5 13 5 |weie]| 3 - :
| VC-2024, VP-2024, 4"-6" G.F. 6 1M [ 5172 [1eese | 2 - . i
i VP-2025 vP-2025 4 19-3/2 | 41721 23 2 - 7 ‘) 3
| o ‘ 5 T2 | 6.5/8 | 24174 | 3 - Lo
§ —6"— e 63/4"~ 6 [141/8 [ 1172 ] oss | 2 —
O TR 500 |
g Three-Way Valves
; Valve Valve Dimanslons (Inches)
F Assembly | Size
i »Z No, {Inches) A B c 0 E
vA-8041 L /2 {34 | 22 | iase |~ [ 1278
2 VC-B044 | 374 | 3-1/4 | 2972 | 1358 | = | 12178
| . t T v | a3 | 2sm [1asm| - | 127/8
1-1/4 | 4974 | 2:3/4 | 14 ~ [ 13174
149/2 [ 4-5/8 | 2778 [ 141727 ] — [ 13:0/8
; Screwed  Flanged 2 5:7/8 3:1/2 | 14:3/8 - 13-5/8
| 1/2"-2" G.S. 1/2"-2" G.S. 2-1/2"-4" G.F. e T i = S
f VA-8041 VP-8044 VC-8044 O ST YT R R . |
i ‘ —9.9/16— 5 19 | B:3/4 | 18-1/4 _
| | et} 6 19| 9ara | 19 2 —
' P-8045 | 4 | 11172 | 8-1/2 | 22 2 -
5 13 | 8as4 | 2438 ] 3 -
6 14 | oad Lasae]| 2 -

|
—o

'V' “ - )
-A""' "o
4 ',’ —'-;' G’F\"\ 4 -6 'GIFI )
NC:8044, VP-B0A4 VP.8045

All valves: Stem up — Flow through Port **8"* 10 *'AB"*; Stem down — Flow through Port ''A’* o "*AB"",
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T G ol Clove DY
Valve Slire Prossute Vaive Slt2e Piossure
Valve {Inches) Flow Ratingt Yalve {Inches) Flow Ratings*
Avsambly Coellictint Assembly Coslliclont
Ne. Body l Port v Stam I Water No, Body l Pant Cv Porf 'A" l Port ‘8"
Spting Return ot MP-2000 Actualor or Any Valve With AV-327 Linkage Spring Retutn or MP-2000 Actualor er Any Valve With AV-327 Linkage
{AV=327 0n 172" 10 2" Valves Dnly) {AVs327 on 1/2""10 2" Valve Only)
1/2 4 35 35 150 172 4 5.1 150 150
374 7 5.8 35 150 3/4 7 7.5 150 150
VA-2021 1 8 8.0 35 150 } ] 12 150 150
VP.-2024 1174 ] 15,0 35 90 VA-3041 1:1/4 9 2 90 90
VU-2024 1-1/2 10 22.0 35 60 V-804 1:1/2 10 32 60 60
2 1 38.0 25 25 2 1 49 25 25
21/2 12 56 15 15 2:1/2 12 }{) 15 15
' 3 13 85 10 10 3 13 101 10 10
4 14 145 6 6 "4 14 169 6 6
Non-Spring Roturn MP-381, MC-351 or MU-48102 Type Non-Spring Return MP-381 of MC-351 Typs
1/2 4 3.5 35 150 1/2 4 5.1 150 150
3/4 7 5.8 35 150 3/4 7 1.5 150 150
1 8 8.0 5 150 1 8 12 150 150
vC-2024 1174 9 150 35 150 VC-8044 1:1/4 9 21 150 150
VP-2024 1-1/2 10 22.0 35 140 1604 1:1/2 10 32 140 140
NU-2024 2 11 38,0 35 70 @D 2 11 49 70 70
2:1/2 12 56 35 40 2+1/72 1? 74 40 40
J 13 85 30 30 s 3 13 104 30 30
4 14 145 16 16 4 14 170 16 16
4 5 15 235 720 20 5 15 290 18 18
3 16 350 14 14 6 16 390 1" 11
' MP-9710 Actuator MP-8710
4 14 - 145 35 65 4 14 170 65 65
5 15 200 35 40 H] 15 290 40 40
vP-2028 6 16 274 25 26 VpP-8045 | 6 16 390 25 25
MP-9810 Actusalor MP-9810
5 15 200 35 65 5 15 290 65 65
6 16 274 35 40 6 16 390 40 40
Spring Return or MP-2000 Actuator or Any Valve With A¥-327 Linkape *Port A" Rallng = Inel Pressute Porl 'A* minus Intef Pressure Port 8"
(172" 1a 2" Valvos Only) Port *'8"" Rating = Inlet Pressure Port **B** minus Inlet Pressure Por *'A"
1/2 2 2 100 150
:; : : :: :gg ::g Fluld Tomperatures Versus Amblent Temperatures
vP-2124 3/4 7 50 | 100 150 Maximum Fluld Temperature
! 8 7.1 190 10 37°C {100°F) 60°C [1409F)
1174 8 16 5 0 Valve Ambien} Amblent
1+1/2 10 M 22 60 60 An.mb]v
' 2 1w | 25 25 No. Steam Water Stéam Waler
Non-Spring Return MP-381 or MC-351 Type VA-2021 1380C [2819F) | 1499C |3009F] | 1269C | 2609F} | 1260C {2600F)
1/2 2 2 100 150 VC-2024 | 1380C [2810F] | 1499C [3000F) [1269C |2600F) [ 1260C [2600F)
1/2 3 2.8 100 150 VP.2024 1389C [2819F) | 1490C [3000F) | 1269C [ 2609F) | 1260C [2600F}
ve-2124 1/2 4 3.3 100 150 vp.2025 1380C [2810F] | 1489C [3000F) | 1260C | 2600F] | 1269C [2609F)
Ve-2124 /4 7 5.0 100 150 VC-2124 180°C [3669F) | 1809C [3669F ) | 1269C [2609F) | 1260C [2000F)
1 8 71 L 7100 150 VP.2124 | 180°C [3669F] | 180°C [3669F] | 1269C [2609F) | 1269C [260°F)
1174 9 16 100 150 VA-B041 - 1499C |300°F) ~ | 1269C [260°F)
1:1/2 10 22 100 140 VC.8044 - 1499C [3000F) — 1269C [2600F)
2 1 a7 70 70 .| VP-B044 — 1499C [3000F] - 126°C {2600F)
Ciosa-olf pressyre falings apply when valvas arg istaliod wilh prassire undst Ins seal, VP-8045 — " J1450C [300°F) - 1269C {260°F)
l e i . .
: L & g
l. oo o a Q‘ , s
R R il SR e )
R I ! ’(" ‘8 .{1 :Lﬁ £ ! . IL
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TWO.POSITION VA-2021 [J
SPRING RETURN N,O, ORN.C, .
112" 102" vB.202 SERIES d

VALVE BODIES
Eor two-position control of low pressure steam or

F ler in heating, alr conditioning and Industris! ap-

wicatlons, s

INPUT: Two-wlire clrcult, used with two-position
thermostat.

OPTIONS: None *

TWO-POSITION VA-8041 [J
SPRING-RETURN

112" to 2" VB-804 SERIES

VALVE BODIES -

For two position control of liquids In bypass ap-
plicalions with one outlet and two inlets,

INPUT; Two-wire circult used with two-position ther-
mostat, v

OPTIONS: None

TWO.POSITION VC-2024 [J

NON-SPRING RETURN

1/2" 10 8" VB-202 SERIES

VALVE BODIES : -

For iwo position control of low pressure steam or
water in heating, alr conditioning, and Industrial ap-
plications,

INPUT: Threa wire clrcult, snap acting switch, or
equivalent, thermostat, pressure switch or relay,
OPTIONS: 1,3

TWO-POSITION VC-2124 [ .
NON.SPRING RETURN
1/2" {0 2 VB.212 SERIES

.“ALVE BODIES

1t two-position control of steam or water In

weating, air conditioning and Industriat applications,
INPUT: Three wire circult, snap acting switch, or
equivalent, thermostat, pressure switch or relay,
OPTIONS: 1, 3 .

TWO-POSITION vC-8044 [J

NON-SPRING RETURN

1/2" to 4" VB.804 SERIES

VALVE BODIES ,

For two position control of flquids in bypass ap-
plications with one outlet and two inlets,

INPUT: Three wire circuit, snap acting switch, or
equivalent, thermostat, pressute switch or refay.
OPTIONS: 1,3

PROPORTIONAL VP-2024 ()

. SPRING RETURN OR

NON-SPRING RETURN

1/2"10 6" VB.202 SERIES '

VALVE BODIES .

For proportional control of water or low pressure
steam In heating, alr conditioning and indusirlal ap-
plications. '

INPUT: Normally controlied from TP-100 through
400 serles Microtherm or a CP-8301 solld state
drive.

OPTIONS:1,2,3

PROPORTIONAL vP.2025 (]
~NC*.SPRING RETURN
(" % 6" VB-202 SERIES
" 'ALVEBODIES
rut propotiional control of low pressure steam or
,water In heating, alr conditioning and Industrial ep-
plications,
INPUT: Normally controlled from TP-100 through
400 series Microtherm or a CP.8IN1 et st
Asten LADQAIN Aatyiens -

-

PROPORTIONAL VP.2124 [}

SPRING RETURN OR

NON-SPRING RETURN

112" 102" VB-212 SERIES

VALVE BODIES

For propottional control of steam or water In
heating, alr conditionlng and Industrial applications,
INPUT: Normally controlled from TP-100 through
400 serles Microtherm or a CP-B301 solid stale
drive, '
OPTIONS:1,2,3 :

PROPORTIONAL vp.8044 [J

SPRING RETURN OR

NON:SPRING RETURN

1/2" to 6" VB-804 SERIES

VALVE BODIES

For propotiional contro! of ligulds In mixing ap-
plications, alf conditioning systems, and In hot
waiar heating Installations,

INPUT: Normally TP-100 thru 400 serles
Microtherm or CP-8301 solld state drive,
OPTIONS:1,2,3

PROPORTIONAL vP.8045 (]

NON:SPRING RETURN !
4" 10 6" VB.B04 SERIES

VALVE BODIES

For proportional control of liquids on mixing ap-
plications, alr conditloning systems, and In hot
water heating Instaliations,

INPUT: Normally TP-100 through 400 serles
Microtherm or CP-8301 solld stale drive, MP-9810
Acluator requires AM.345 ralay,

OPTIONS: 1,2,3

PROPORTIONAL VU.2024 (] S
SENSING BU!,B ATTACHED

SPRING RETURN OR

NON-SPRING RETURN

1/2" 10 6" VB.202 SERIES '
VALVE BODIES

For proportional control of low pressure steam or
waler in healing, alr conditioning and Industrial ap-
plicatitns. .

INPUT: Temparalure sensing sccomplished by
bulit-in bulb-operated SPDT thermostat mechanism,
OPTIONS; 1,2,3 ,

INSTALLATION: All valves may be mounted in upright position,
For other acceptable posilions see actuator general Instruction
sheet, Actualor can be rotated on valve bonnet and can be

removed from valve as a unit,
OPTIONS:

1. Auxitiary switch kits In two or four step versions.

2, Auxlliary potontiometors kits with or without two switches,

3. Woathor-raglalnnt gasket,

Harbc;r-cglman Comparny
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APR 4 'ulehermostats
Froduct lnF’armabIaA M H 4000 Sorles

1]
QAN

VANFORE T, FESS

For on-off control of media temperature In ducts,

. V"-mm \ SInglo Stage tanks, liquidiines, etc,
XY TC*4100 Saries [] TC-4100 Series one stage units control'one electrical
;‘ &) 34 /.;.lu fi1s /'['" }',p;”, v clrcun,
¥ lTwoStage‘u WIGERE 10 D“\”‘
g L APt.....(.L,,..,,\,TC 4211 two stage units control two electrical cir-

@ \,;!'2:112:1 E]i. bO;”.':it.\uTCP T(eults in sequence,
| AL CONDITIONS

l
N “( D GUANTITY. “7C-4151 and TC-4152 dual bulb units vary the con-
\ trol point of the controlled media as a function of out-

side alr temperature, One bulb senses the controlled

~ 2 /\S NOTED nhedia, the second bulb senses the outside alr tem-

i LIS \()\.’LD perature, The ratio specitied Is outdoor to indoor, A

o i D ATE N . Umt with a 1 to 1-1/2 ratio will incroase the water tem-
!——-—7"'-'-'"’!! D'ii'.:f ':7..8_‘_/_,56 parature 1-1/29F for a 19F decrease in outdoor tem-

@ i m,,,, A 0, HESS '““‘perature. Device: Liquid filled thermal element ac-
N/ | Crciasy E]W'(‘INEEPS (uates one snap acting SPDT switch per stage, Large
TC. 4152’@"/1” P.C.  Eolor coded terminals. Setpoint adjustment dial plate
@ —WAN GPCEN is marked in OF on one side and °C on the other, The
| REENL Whermal differential Is adjusteble within the limits
shown in the performance table. The mechanism Is
erclosed in a metal case and the cover, and has 1/2-
inch o 3/4-inch conduit opening in the bottom of the
case, The ambient rating at the case Is -40 to 60°C
(~-40 to 1409F), Remote bulbs are suitable for Im-
mersion, duct, or outside air mounting. Outputs: See
performance table, Options: Setpoint concealment
plate If required, Order AT-210.

" Duct Mounting Kit Bulb Mounting /Agcessories: (Order Se.parately)
4:“; Description Ordering Number
e AT-208 [] Duct Mounting Kit AT-208
d Liquid Line, Tank with of without
Bulb Well, A Bulb Well is AT-209
recommended
Qutside Bulb Shield AT-211
' AT-201 Copper
Bulb Bulb Wells AT-203 Stainless
Mounting Kit
AT-209 [] _ .
Electrical Rating: All Units Except TC-4116
Switch Rating (50/60 Hz) 24V [ 120V | 240V | 277V
Full Load Amps — 1 98 | 80 —
, Locked Rotor Amps — | 58.8 | 48.0 | —
Pilot Duty VA 60 | 360°| 360 —
‘ R gﬁ,‘:: ealed Ad). Non-Inductive Amps (Resistive)| — | — — —
§ ' Single Stage 22 | 22 22 22
Gt | AT-210 0O Two Stage 16 16 | 831 7.2
ORIGINAL! PAGE IS/
OF PONR QUALITY,
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+ Performance and Selection Table

Set Point | uat Dimensions Ditierential
djustmen [
Pant Adjpstmant | Bulb | Caplilary Faclory
L~ Type Number °C (8:) Ratlo Copper Bulb Copper Sot Adjustable
N’ L.TCAA 1,8M(6')
TC-4111-020 -4010 49 6M (20"}
(~40to 120)
TC4115* 1,.86M (6"}
0 'gl-'sﬁ_g, TC-H21 10X 100 mm 1.6°C 1,6108,5°C
— (3/8x4") (3°F) (310 16°F)
TC4122 3810127 3aM(10")
{10010 260) Armoted
1C4123 8810176 '
(19010 350)
. Outdoor Indoor
TC-4151 1:11% 10x100mm | 10x140mm B81085,5°C
211049 4 9M(30‘? {3/8x4") (3/8x5%") 1,6°C {12 10 10°F)
Dual Bulb (7010 120} Each Bulb (3°F)
TC4152 111 10x300mm | 10X 100 mm 1,610 8.5°C
: (3/8x%4" (3/8x4") {310 16°F)
Por Stage Fixed
4010 49 ' 10 100 mm 1,6°C | * Botween
Two Stage TC-4211 (-4010 120) 1,8M (6" (3/8x4") , (3°F) Stagas
1.1105,5°C
(210 10°F)

*TC-4115 for System BO0O and dry circult switching, Electrical Rating; 1.0 amp al 24 Vac; ,25 Amp at 24 Vdc.
**TC-4151 — For 13 1 ratlo reverse bulbs and uge exira dial supplied with unit,

For Dual Bulb:

From chart below, -10° for 1%z 1o 1 rallo, note by

To select Ratio it Is necessary to know only: (1) Outdoor
design {emperature, (2) Maximum water temperafure at
r,,: door design temperaiure, and (3) Desired water
derature at 70°F outdoors, .
Example Select ratlo for panel Instaliation with a ~10°F
design temperature and estimated supply water tem-
peratures of 75°F at TO°F outdoors, and 125° at -10°F
outdoors.

Interpolation (70°F to 1239 with dlal at 70°F: B80°F to
133°F with dial a1 80°F) that water temperature varles from
759F to 1289F as outdoor temperalure drops from 70°F {o
-109, when dial Is set at 75°F,

By similar means, note that a control with 1 to 1 ratlo would
result In water temperatures varying from 75°F to 155°F,
For this application the 1Y% to 1 ratlo should be selected,

Outdoor Change In Water Temperature for Different Ratios as )
Temperature Ratlo Outdoor Temparature Drops from 70°F {o Design Temperature
{F) Dial Set a1 70°F | Oial Set at 80°F [Dial Set at 90°F [Dial Soi at 100°F|Dial Sot at 110°F, Dia! Set at 120°F
11014 7010220 8010230 9010 240 190 10 250 110 10 260 12010270
~30 fto1 7010170 8010180 9010 190 10010200 11010210 12010220
. 1101 7010137 8010147 9010 157 10010 167
1ot 7010205 8010215 9010225 10010235 11010 245 12010255
20 1101 7010160 8010170 9010160 100 10 190 11010 200 12010210
Witol 7010130 8010 140 901017 10010 160
11012 7010190 80 10 200 9010210 10010220 11010230 12010240 '
10 1101 7010150 8010160 9010170 10010 160 1100 190 12010 200
1Y 101 7010122 8010133 9010 143 10010153
1t01%) 70t0 175 80to 185 9010'195 10010 206 11010215 12010225
0 1101 7010140 8010150 9010 160 10010170 110t0180 12010 180
1% 101 7010117 80to127 9010137 10010 147
1tot¥s 7010160 8010170 9010180 10010 190 11010200 12010210
+10 1109 7010130 80 to 140 9010150 10010 160 11010170 12010180
1% 101 7010110 B0 10 120 9010130 10010 140
11001% 7010145 8010155 9010165 10010175 11010185 12010195
+20 1101 7010120 8010130 9010 140 10010 150 11010 160 12010170
1%1101 7010103 8010113 9010123 10010 133
v 1t01% 7010130 8010140 90 to 150 10010 160 11010170 12010180
! +30 itod 7010110 8010120 9010130 10010140 11010150 12010160
{ Y2101 70t0 97 8010107 9010117 10010127
BerizerColman Companty
,‘f\(j-m'r;,f'v"p LY I Ful S ]
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ofajiil) uch InRForrnass Room and Bulb Microtherm
%&@2@ Proa Fm?“'s%im?ﬁono 0, HESS TP Series :

l'” -"li-' :" »* * 3 % 2 & %
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TP43s O, n7iry ’:m. C0;10 1) o1 ulp Microtherms
For proporiional centrol of foom temperature, using Barbersi . 23S0 15 ALD CURIATIY.

Colman proportional aciuators and sequence controllers, Dovice: / ponly T‘ bl

Sturdy bakelite base and die cast covar, Bimatal thermometaer inef] /4 V 1 Ly <0 ;
1 dicalas 100 to 320C (500 to 909F), Larga selpoint adjusiment wheol;"J AP

is clearly marked and inciudes feature fot limiting the minimum and’”

maximum setpoint lor energy management. Large coded, scrow.] DISA!
type terminals. Fast responding bimetal conirol element. SPDT BATE

3

Room Microtherms |

:
IR
2l

— g

&

VED AS NOTE
ROVEpEm

27 ]| e

,’ switch with silver contacts, Built-in ¢ltcuitry ¢onditions the actuator, TP.307 O
¢ feadback voliage lot proportional conlrol, The TP+135 has a builtsin ANFORD I[ (f' el ,
night depression resistance heater which allows conirol al a jower A bebor 40 TP:.402 O

AT
toom temperature, 100 night dopression is standard ang normal CONSILTING LT 'm,‘w.
‘ control is from a centrally localed time switch, Outpul: See table 100 PUTNAR GReEN
lor parformance data, Fouf-wife cifcuit diives ono proporlional FE i pAl A
Barber-Colman actualor. Additional actualors require a polan- anu'lll”'p“l COMNN, 06830
tiometer and an AE-504 paralloling kit each. Options: Cover SIYI08 ™ Eor araneiianal camtel ol

available wilhout thermomelers and or concgaled adjusiment,
AT-101 lock cover kit, and AT-1100 series thermostat guards. Or
dering: Dovice is complote with mouniing screws.

For proportional contiol of madia lemperatures in ducts, plenum
chambers, liquid lines, tanks, elc, Used with Barber-Colman
propattional actuators. Device: Melal case with 13 mm (1/2-inch)
conduil opaning al (op and bollom, Graduated adjusting knob, with

} Room Microtherms tecessed locking screw. SPDT swilch and solenoid mounted on

_y Switch prinied circuil board, Buillin arg-suppressor, A 19 mm (3/4-inch)
{ ! Rating waler tight titing is Included lor thermal element. Input; Feedback
M]gslr‘n‘mt Olerentlal Thﬁrom!ng a 164 IVac voltage from actuator to solenoid. Joint action of bulb and solenoid
cale vrentla ange nly controls switch action. Outpul: Differantial s 1+1/20F, faciory sel,
Patho. | Duscripton | 9C(F) | SR | sCEh) {Amps) SPOT neutral center swilch, rated 24 Vac, 1 amp, provides propor-
i} tlona: positioning of actuator, Optlons: Caplilary tubing in 6m or
, P01 5;‘4“3;? (gg :g 32, 50 22(4) 10 14m (20 or 45 loot) lengihs, Also coiled of averaging bulb styles.
Microtherm Ordor bulb wells of copper (AT-201) or slainless steel (AT-203)
13 Wi 1310 29 50 2200) o separately for 10 mm x 241 mm (3/8 x 6-1/2-inch) butbs,
. Night (5510 85)
; Deprassion
; Bulb Microtherms
|
Scals "’“’{,‘L"(QF")‘W' B'glil;‘ :rsm Typleal Dj Bull: Oh? ml
. . amp, ca mansions snsien
‘ Part No, ¢ (°F) Factory Set | Adjustable o¢ (°F)p Caplllary Apprlgmonl MM {Inches) MM (inches)
" TP-201 40104 5,0 2,.2106.6 88 1.8m {6’ Low Temperature ‘
(~4010 40) (9) (41012) {190) COpp‘er) e
'_'T,r-zou ~1210 32 2.2 2.2106.6 110 1.8m (6’ Return Alr or
4 {1010 90) (4) {(41012) {230) Copper) Chilled Water
. TP-204 3810 82 5.0 2.2106.6 160 1.6m (6') Ho! Waler or
| {10010 180) {9) {41012) {320) Copper Warm Alr
TP-205 6610110 5.0 2,2106,6 160 1.8m (6') Hol Water or
(15010 230) (9) {410 12) (320) Copper Warm Alr " /1 g X 9241 1/ "
8 " Xy
TP-209 1010 54 2,2 2.2106,6 110 1.8m (6') Condenser BHx1IW
{5010 130) (4) {410 12) {230) Copper Water X480
TP-221 ~17t0 71 8,0 2,810 14 110 3m (10’ Process Control 3-3/4 Hx
(0ta 160) (15) (610 25) {230) Arm‘oreg 5-1/‘4 Wx1-7/8D)
TP-222 3210 121 8.0 2,810 14 160 3m (10’ Process Control
(8010 250) {15) {510 25) (320} Armore
TP-223 8810176 8.0 2,810 14 216 am (10" Process Coniro)
(19016 350) (15) (510 25) (420) Atmore
v
TP-307° 1010 54 8.0 2.81014 110 1.8m (6') Low Limlt Fan 19x 180
(500 130) {15) {510 25) {230) Copper Discharge {3/4%7-1/2)
TP-402 ~1210 32 5.0 2.2106.6 110 1.8m (6') Mixed Alr 5x 1320
(1010 90} (9) (410 12) {230) Copper (3/16 % 52)

*Unit has spilt tongue which snables it fo call for heat regardiess of the temperalure of thi pliot microtherm, ’
BRICTIAL PAGE I8 Finnan
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Dual Bulb Microtherms
TP Series

Proaucet lriforinasion

Dual Bulb
Fixed Ratio Microtherms

TP-230 Sorles []

¥

#

For proporiional actualor control of media in ducts, plenums, sups
Ply pipes, elc,, {0 vary temperalure as a function of oulside air lem-
pernture. The ratio specified Is outdoot 10 indoot, A unit with 1 10 1+
1/2 ralio increases the waler temporature 1+1/20F for & 1OF
decrease in ouldogr lempotature, Davice: Die cnst case with
13 mm (1/2dnch) conduit knockouls, lop and boltom, and motal
cover. Gradualed adjusting knob wilh recessed locking scrow, ins

Performance Data

dicales control seiling 8t 219G (70CF) outdoorg. Large coded tor-
minalg. 19 mm (3/44nch) walor tight tharmal element lilling on in-
door and o proteciive melal shield on outdoor, Oulpul; For 24 volt,
60 Hz conirol circust. Contact rating 1.0 amps. Opilons: 14m (45.
loot) capillaty and colled, slraight or avaraging bulbs, Immersion
bulb weils (copper) AT+201 lor 10 mm x 241 mm (3/8-inch x 9+1/2+
inch) and AT:202 lor 6 mm x 337 mm (3/8inch x 13-1/4.nch),
Stanlass stewl AT-203 for 10 mm x 241 mm (3/8-inch x 9:1/2.
inch). Ordering: Devices are complate Including Immersion filling,
outdoor motal shield and shield bulb ¢lip,

To Select Ralio il is necessary 10 know only: (1) Outdoor design
lemperature, (2) Maximum water lemporalure at ouldoor design
temperatuto, and (3) Dosited water {emporalure at 700F ouldoors.

Example Selecy ratio tor panel insltallation with a -109F design tem-
peralure and eshmated supply water tomporatures of 759F at 709F
outdoors, and 1259F al =109F ouldoors.

From graph below, ~109F for 1:1/2 10 1 ratio, nole by interpolation

{709F 10 1230F with dial al 709F; 809F 1o 1339F with dial al BOOF)
that walet lemperatura varios from 750F (o 1289F as ouldoor {om-

peralure drops from 700F 10 =100F, whon dial is set af 759F,

By similar means, nota that a control with 110 1 ratio would result in
walar temporaiuras varying itom 759F 1o 1559F,

. Bulb Dimensions mmﬂna Minge
Mjusimon) MM (inchos) v SC{%F)
Scols
Plia) SC{%F) 1 Mo Ouident Indost Factory Sot | Adjustable
TP231) 211654 [1io41/2]  10n28h 10x 210 B0 2816140
! {7010 130) (3/8x11:1/74)| 13/818:174) {15} {510 25}
2| 151048 f10) | 10K24% 10x 241 50 QU066
{6010 120) (38x9:472) | 13/8%8:4/2) {81 {41012)
TH233] 151038 |1+4/210 10210 10 8 285 50 221066
] (680 100) (3/8x 8174} (3081 1/a) | 1) {41012)

For this application the 1+1/2 10 1 talio should bo selecied,

.4
G Jylengths: indoor is Sm (15'), Dutdoor is Bm (30'),

¢

M o

Outdoor Change In Water Temperature lor Difforent Ratlos as .
Tomperature Outdoor Temporatire Drops trom 70F to Deslgn Temporalure
{F) Ratle Dist Set at JOF | Dlal Setat BOF | DialSetat 90F | Dlal Sotal 100F | Dlal Sefat 110F | Dlal Sof at 120F
110 1-1/2 7010 220 8010 230 8010 240 10010 250 11010 260 12010 270
-30 1101 7010170 8010 1680 9010 180 10010 200 11010 210 12010 220
1+1/2101 7010 137 8010 147 9010 157 10010167 — -
1101-1/2 7010 205 8010 215 9010225 10010 235 11010 245 12010 255
=20 o1 7010 160 8010170 9010 180 10010 180 11010 200 12010 210
1+1/2101 7010130 8010 140 9010 150 10010 160 — —
1101-1/2 , 7010.150 8010 200 9010210 10010 220 11010 230 120 to 240
-10 o1 7010150 8010 160 9010 170 10010 180 11010 190 120 10 200
1-1/210 1 7010123 8010133 9010 143 10010 153 -— —
110 1-1/2 7010175 8010185 9010195 10010 205 11010215 120 (0 225
1] 1101 7010 140 8010 150 9010 160 10010 170 11010 180 12010 190
1-1/2161 (- 70t0 117 8010 127 9010137 10010 147 - —
110 1-1/2 7010 160 8010170 9010 180 10010 190 110 {0 200 12010 210
+10 1{0) 7010 130 8010 140 8010 150 10010 160 11010170 12010 180
1-1/2109 7010 110 8010120 9010 130 10010 140 — -—
110 1+1/2 7010 145 8010 155 9010 165 10010 175 11010 185 12010 195
+20 1101 7010 120 8010 130 9010 140 10010 150 11010 160 12010170
1:1/2101 7010 103 8010113 9010 123 10010 133 - —
1101-1/2 7010 130 8010140 9010 150 10010 360 11010170 12010 180
v +30 1101 7010 110 8010 120 9010 130 10010 140 11010 150 12010 160
! 1-1/210 1 7010 97 8010 107 9010 117 10010127 - —
, Barber-Colman Comparny
CONTROLS DIVISION
1300 RHock Street, Rocklord, lllinois, US.A, 61101
F.AS200. AK B54 ' LITHO N U.S A,
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MAINTENANCE SCHEDULE

Component Frequency Inspect Clean Adjust Lubricate Replace
Collectors Semi-annually X As re-
quired
Reflectors Semi~-annually X " X
Support Annually X :
Structure ‘ ;
Pumps Annually X '
Heat Exch, Semi-annually X As re-
quired
Anti freeze Semi-annually X As required
Inhibitors Semi-annually X "
Storage Water Semi-annually X "
Pressure Annually X
Reliefs
Strainers Semi~-annually X As re-
quired
Controls Annually X
Diff. Control. Annually X
3 way Valves Annually X
Insulation Annually X
Valve Posi- Annually X
tioning
Expansion Semi-annually X
Tank Level
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