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I.  DESCRIPTION OF BUILDING AND CONTENTS

a.  Building Description. The USD #306 school building serves an
estimated 750 students ranging in age from Kindergarten to 12th grade with
approximately 140,000 s.f. of floor area. General building construction is
metal frame with brick fascia. Low heat loss characteristics are incor-
porated into building construction by the use of double glazed windows with
a low ratio of windcw to wall space and the generous use of batt insula-
tion. Building thermal characteristics are typified by overall U-values of
0.05 and 0.07 for the walls and roof respectively. An aerial photograph
including both school and collector field is shown on page 9.

Building heating consists of a closed loop water to air heat pump system
with individual heat pumps in each classroom area, as well as roof-mounted
heat pumps for the larger areas such as the gymnasium and the auditorium,
The auxiliary heating system is all electric. The domestic water heating
system consists of electric powered hot water generators which are sup-
plemented by solar pre-heating.

The svlar supplemental system was designed to contribute appriximately 50
percent of the building's space heating needs and 80 percent of the domestic
hot water needs for the year.. Early estimates of the power (osts savings

to the school district are approximately $10,000-$11,000 per year.

b. De31gn Phllosophg In the early design stages of the facility,
the school board authorized the design of a system with sufficient tlexi~
bility to operate either with or without solar supplemental heat. The
solar collectors were to be included only if a grant could be secured to
pay for part of the solar installation. Accordingly, these provisions were
included in the design ‘for a future solar system. Construction was well
underway before the grant application was approved to install the supple-
mental solar heating system. These provisions for future installation made
it relatively.easy to incorporate the new solar equipment into the existing
building system. : :

c. Solar‘gystem Design Overview. The building heat pump system
requires circulation water temperatures between 70° F and 95° F. Because
of the relatively low temperatures required the decision was made to use
flat-plate collectors for solar energy collection. In comparison with
high-temperature collection systems this resulted in lower overall costs,
simpler design and greater operational efficiency.

(1) General Description. The entire solar supplemented building

. heating and cooling system, shown schematically on page 10, consists of four

heat transfer loops. In the first loop a glycol/water solution is pumped
from a field of solar collectors to the tube side of the solar loop heat
exchanger. Water is pumped in the second loop from the shell side of the
same heat exchanger to thermal storage tanks each equipped with auxiliary
electric heaters required for soclar system back-up. In the third loop,
water is pumped from the thermal storage tanks to the shell side of a
second heat exchanger used for domestic water preheat. Building space
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heating and cooling is performed in the fourth loop as water from the
thermal storage tanks is pumped to the individual building heat pumps where
heat is either pumped out of (room heating) or into (room cooling) the
water source. Since each heat pump is capable of independently satisfying
its individual load, the cooling of internal heat gains in one area of the
building provides heat to other areas requiring heat via the central energy
thermal storage tanks.

The physical location of major equipment items is in two areas, the
mechanical equipment room and the collector field,

(2) Site Planning. The collector field is located on level
ground approximately 120 feet due south of the southeast corner of the main
school building. Overall field size is 154 feet by 70 feet with individual
collectors facing directly south and tilted at an angle of 53° from the
horizontal, optimum for solar energy collection during the winter months.

The collectors are ground mounted due in part to the installation of col-
lectors after the design of the building had been completed and to the
belief that ground mounting would allow easier maintenance and hetter
public view of the actual solar hardware and avoidance of roof leakage
problems.

Internal headering between individual collectors allows for their arrange-
ment in rows. A structural steel frame, embedded in concrete piers, was
used to support each row.

A 4 feet high chain link fence surrounds the collector field at a distance
of 10 feet from the field perimeter.

Supply and return piping mains for the collector field were run underground
from the main to the field proper. All the piping within the field itself
is above ground.

(3) Major Components. The following are brief descriptions of
the major solar system components. (See Appendix B for manufacturer's
literature.)

(a) The collectors are of the flat-plate type with single
tempered glazing and black chromium absorber ccating. Internal cross tubes
and manifolds are copper and are arranged in a gated flow configuration.
Aluminum absorber fins are mechanically bonded to the cross tubes.

(b) The heat exchangers are water-to-water shell and tube
type.

(¢) Pumps for the circulation loop from the thermal energy
storage tanks to the solar heat exchanger are base mounted, centrifugal
type. All other pumps in the system are in-line centrifugal type.
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{(d) The expansion tanks are ASME rated with gauge glass.

(e} The air separator is a pipeline-mounted steel tank with
strainer, . Tank inlet and outlet are tangentially-mounted.

(f) The three way flow diverting valve is made of cast iron

with flanged ports. Two temperature sensitive control elements are inter-
nally mounted.

(g) The heat rejector consists of a finned-tube radiator
and motorized fan mounted on a steel base.

II. PROJECT COST DATA

Consultants

Costs
Wilson & Company, Engineers & Architects § 15,635
Intertechnology Corp. ‘ 1,535
Contractors
Mechanical .
Buckley, Inc. : 163,700
Electrical
Electrical Equipment Co., Inc, 11,476
Genexal
J.8. Frank Construction Co., Iunc. 87,807
TOTAL CONSTRUCTION COSTS $5280,153
DOE Funding ' $181,000
PROJECT COST TO OWNER § 99,153

The project, as bid and built, had no cest overruns. Hewever, moneys were
not provided for monitoring instrumentation, which will be necessary if
extensive performance data collection is ever desired.

II1. ACCEPTANCE TEST PLAN DATA

Testing of the solar system, during construction and after, was handled by
the contractors involved, under cbservation of a designated Wilson & Company
representative. The following are outlines of the testing performed.

a. Mechanical. With the exception of the solar collector arrays,
system piping and components were hydrostatically tested at a pressure
equal to that in the water main serving the building, approximately 55
psig. The collector arrays were hydrostatically tested at 30 psig. Each
of these test pressures was held for a 24 hour period.

All pump motors were tested for proper rpm, suction pressure, discharge
pressure and motor current and voltage.
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b. Electrical. The completed wiring system was tested for open
circuits, short circuits, and grounds. Load balancing was performed on the
electrical distribution system to provide a balanced load on each phase.

The system became operational in September 197§. The collector to heat
exchanger loop was first filled with water for testing and balancing under
operating conditions. In October 1978 the water was drained and replaced
with a solution of 50 percent propylene glycol and 50 percent water.

The temperature, flow rate and madual calculations that have been done
indicate that the system is collecting thermal energy as predicted. Since
no thermal energy recording instruments were included in the project '
detailed performance information cannot be provided.
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ARCHITECTS 13 a27-0483
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Employer -

Malling Addrees... PO BOX 1848

SALINA. KS

] SalLIiNA, KANSAS 674010

16 May 1979

Mr. Kemnneth D. Sowell
Contracting Officer
National Aeronautics & Space Admin.

George C. Marshall Space Flight Center
Marshall Space Flight Center
Huntsville, AL 35812 -

Re: DOE Contract EG-77-A-01-4077
Interim Performance Criteria

Sir:

Consider this letter as our lette:r of certification that the solar heating

system under discussion meets the Interim Performancs Criteria, where
sald criteria are applicable.

WILSON & COMPANY

G ) Cletnd

George W. Chitwood

-Ccu

] KANSASS CITY. KS ] WICHITA, KS L] ALBUQUERQUE. NN
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V.  OPERATION AND CONTROL LOGIC

The solar system operation may be divided into two semi-independent control
sequences, thermal storage tank heating and domestic water heating. A
schematic of the control system is shown in Appendix A drawing M-20,

Solar Heating System Schedules and Schematics.

a. Thermal Storage Tank Heating. Heating of the tank is accomplished
by differential temperature control of the system pumps. When the collector
plate temperature rises 20° F above the water storage temperature a tempera-
ture differential switch, TDS-1, will start the collector loop pumps, P-5,

6 and the storage loop pumps, P-3, 4. The pumps will continue to rum until
the temperature differential, as sensed by TDS-1, decreases to 5° F.

If the differential ‘has been reduced to 5° F but the collector temperature
exceeds 190° F a temperature switch, T8-2, will override TDS~1 to keep the

collector loop pumps running to provide circulation through the heat rejector.

At 210° T an internal sensor starts the heat rejector fan.

b. Domestic Water Heating. Again heating of the tank is accomplished
by differential temperature control of the system pumps. When the thermal
storage tank temperature rises to 20° F above the domestic water tank
temperature a temperature differential switch, TDS-3, will start the domestic
water pre-heat pumps, P-7, 8, 9, 10. The pumps will continue to run until
the differential decreases to 5% F.

When the domestic water tank temperature reaches 140° F, regardless of the
current differential temperature, a temperature switch, TS-4, will override
IDS-3 to stop the pumps.

VI. PROBLEMS ENCOUNTERED AND SOLUTIONS

Cost escalation from the time the proposal was prepared to the time that

the contracts were actually awarded was responsible for several changes

aimed at keeping the project on budget without the sacrifice of any essen-
tial items. By deleting the permanent installation of standby pumps (these
are stored in shipping crates in the equipment room), shifting from the use
of base-mounted to in-line pumps and careful analysis and redesign of the
collector structural support system, considerable cost savings were effected.

One of the structural problems encountered was aligmment of collectors on
the mounting frame. This was solved through the use of slotted holes in

the structural framing members allowing some 'play'" between collector and
mounting frame.

The factory supplied pressure cap for the heat rejector was found to have
too low a pressure rating. It was replaced with a higher rated cap.

One of the major problems encountered was that of the hose connections
between adjacent collectors. The design of these hose connections proved
to be extremely tight, allowing very little room te work. The collectors
had to be modified in the field by cutting so that installation could
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actually be made. These hose connections, although satisfactory now,
pres:nted difficulty in securing a leak-free installation, and required
considerable effort on the part of the mechanical contractor.

Problems were encountered with some of the solid-state control components
and the use of unshielded controel cables. Both of these items have been
replaced and are uow operating satisfactorily.

Glass breakage of some of the collector cover plates occurred on the job.
All were immediotely replaced. Real-life testing of the tempered glass in
a Kansas hail storm has not occurred yet, but the ownexr has secured insur-
ance coverage for glass coverplate liability.

VII. SUCCESSFUL COMPONENTS OR PROCESSES

The entire project is an overall success and works as it was intended,
despite minor start-up problems. Some of the more successful design
features which should be mentioned include the use of preinsulated jacketed
steel pipe for the underground portion of thz piping, tempered glass for
the collector covers and metallic jacketing for exterior aboveground insu-
lation. In erecting the structural steel support system, the general
contractor used a laser type alignment device which proved helpful by
making actual collector installation easier. As previously mentiecned, the
use of slotted adjustable bolt attachments for the interface between the
structural steel frame and the collectors proved very helpful in collector
installation.

One of the best design featues in the entire project was the use of internal
headering between individual collectors. This minimized the connections
between the collectors and the supply and return distribution mains and was
extremely helpful in controlling the cost of the project. Calibrated
balancing valves were used to adjust the flow at each bank of collectors

and a reverse .return type piping distribution system simplified the job of
balancing flows to the collectors.

Incorporation of the future installation of solar supplemental heat into
the original system design made the work of interconnecting after the
system was well under construction relatively easy. Only minor modifica-
tions to piping were required.

VIIT. LESSONS LEARNED AND RECOMMENDATIONS

On subsequent projects dealing with supplemental solar heating, the fol-
lowing changes would be desirable:

1. Spare glass coverplates should be ordered for the Owner to have in
case of accidental breakage.

2. Brazed or soldered internal heater connections between solar col-
lectors would be more desirable and less time consuming for field instal-
lation.

i o AR T AT
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3. TFrom the standpoint of avoiding potential roof leakage problems, :
greund mounted collectors are preferable to roof mounting provided space is
available.

4, The structural steel collector mounting system could probably be
improved and installed in a less expensive fashion by incorporating some- .
thing similar to a Uni-strut system. : R

5. The heat rejector radiator pressure rating should be high enough to
avoid problems with pressure blow-off. s
6. A permanent removable cover should be provided for covering of col-

lectors and heat rejector when system is not used during summer months. -

7. On any future project it would be advisable to include some simple
basic instrumentation for project monitoring to determine the extent of the
solar contribution and its effectiveness.
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DRAWING M—19
DRAWING M--20

- DRAWING M~15

DRAWING M5
DRAWING 1 OF 3
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APPENDIX A
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SITE PLAN
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APPENDIX B

PARTS LISTING AND MANUFACTURERS LITERATURE

PARTS LISTING INCLUDES MANUFACTURERS DATA AND LOCATION ON PLANS,

B1 -1 SOLAR COLLECTORS
LOCATED SOUTH OF SCHOOL BUILDING, SEE DWG. 1 OF 3 AND M-19

B2 —1 HEAT REJECTOR :
LOCATED SOUTH OF SCHOOL BUILDING, SEE DWG 1 OF 3 AND M-20

B—3 SOLAR HEAT EXCHANGER
LOCATED IN MECHANICAL EQU{PMENT ROOM, SEE DWG, M-15 AND M-20

B—4 DOMESTICWATER HEAT EXCHANGER
LOCATED tN MECHANICAL EQUIPMENT ROOM, SEE DWG M-5 AND M-20

BS — 1 PUMPS AND ACCESSORIES
LOCATED IN MECH. EQUIP. ROOM, SEE DWG M-5, M-15, AND M-20

B6 —~1 AIR SEPARATOR
LLOCATED IN MECH. EQUIP. ROCIM, SEE DWG M-15 AND M-20

B —7 EXPANSION TANKS :
LOCATED IN MECH. EQUIP. ROOM DWG M-15 AND M-20

B8 —1 RELIEF AND REDUCING VALVES

B9 -1 THERMOSTATIC VALVE
LOCATED IN MECH. EQUIP. ROOM DWG M-15 AND M-20

B10 — 1 TEMPERATURE CONTRCLS
LOCATED IN MECH. EQUIP. ROOM AND ON EQUIP., BEE DWG M-20

811 — 1 PRE-INSULATED UNDERGROUND PIPING
LOCATED SOUTH OF SCHOOL BUILDING, SEE DWG 1OF 3

B12 -- 1 PIiPE INSULATION
SEE DWG M-5, M-15, M-19 AND M:-20

B13 — 1 THERMAL ENERGY STORAGE TANKS
LOCATED iN MECH. EQUIP. ROOM, SEE DWG M-15 AND M-ZO

B14 — 1 BLIND FASTENERS
LOCATED ON COLLECTORS, SEE BWG 8-17

APPENDIX B
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The Bottom Line

The CED Collector is Cost Effective Because:

It provides rapid roof top or ground mounting clips to reduce costly field labor. Instal-
lation costs can run over 25% of collector costs.

Lafge 1 5/8" OD Copper fully insulated manifolds are available inside the box to eliminate
the need for unsightly exterior piping, which can add $2.00 per foot plus rooftop brazing
labor and insuiation,

Quick connectors are available to rapidly join a row of boxes together up to 150 feet long

without brazing or soldering. Can be taught easily to unskifled fabor,

SCA boxes are 4’ x 8’10 fit building standard modules and to require fewer connections
on the roof.

SCA boxes are structural, requiring support only at the ends to provide the correct tilt
angle.

All SCA CED collector materials are designed to last 25 years or more. Other coliectors
which use black paint will have to be recoated in 5 years, according to the paint supplier.

SCA has designed for the highest available efficiency so that a small collector area wiil
supply the heat requirement. This saves both collector initial cost and installation cost,
In addition, the SCA thermal control design permits double glazing efficiency with a single
glaze.

CED provides expansion joints in the manifolds and in the boxes.

CED permits on-the-roof glass replacement should that ever be required.

Solar Corporation of America

TELEPHONE (703) 347-0550

B1-2
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Efficiency | ) ’ .

s SCA BLACK CHROME 0.99 0.08
]
a0 osmummm e FPC ALCOA 0.93 0.35
of Smgle | FPC ENTHONE 0.90 0.30
Gluzed ' 50 o —. FPC BLACK PAINT 0.96 0.9

~ Collectors | -
with |, «f
Different

| TYPICAL OPERATING RANGE
FOR WINTER HEATING

50

EFFICIENCY

Selective |“ ~|

Coatings | ~| o '
| 1NN

\ [ ]
[ ] \
10| TAve-TAmb , (Hr-Ft2-°F)/BTU \
FLOW FACTOR

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 10

CED Mark IV Solar Collector

Solar Corporation of America @ Black chrome on absorber for
offers a high technology solar highest thermal perfarmance.
collector; designed to last the term

of your mortgage and to keep @ Fiberglass insulation in
producing the most heat for the galvanized steel box modules.

: \ . * .
installed dollar avan!able_ with cur- e O am : '“S'ﬂl'ﬂ'lon
rent technology. We believe we are @ Uniroof , Uniside , con:

the only company who offers all centrating, planar, and free- \ * ®
these top features; standing designs. _ serV|¢e
® Custom design service. @ For heating and codling_ -

or heating and hot water anly.

® Collector can use weter : Q ; / D
or any conventional coolant. . @& System.engineered for low- . L
: cost installation. ﬁ) é

® All copper liguid system for :

corrasion resistance. @ |nstallation available; collector
: . : : only or compiete system.

@ Tempered, high transmittance _
3/16" glass in one or two- e Two-year limited warranty.
pane styles, _

: . : @ Extended warranty and

e High temperature seals for maintenance availahle.

dry-plate temperature resistance.
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*Design
*Manvufacture
*Marketing

Sctar Corporation of America takes
pleasure in announcing its increased
line of products:

® Solar Collectors for Buildings
and Homes.

® Solar Hot Water Heaters.
® Solar Swimming Pool Heaters.

@ Solar Collector Modules for
the Do-It-Yourselfer,

® Solar Heaters for Commerce
{Restaurants, Motels,
Laundries, Car Washes, . . .)

@ Solar Heaters for Industry.
{Process Heat)

@ Salar Crop Dryers.

® Solar Air Conditioning
Equipment.

HIGH-TEMPERATURE SEAL
/ TEMPERED 3/16” GLASS

BLACK CHROME SELECTIVE COATING ON ALUMINUM ABSORBER PLATE

COPPER PIPE

The SCA line of CED (Cost-Effect-
ive Design) solar collectors are
backed by America’s leading solar
engineering consultants, InterTech-
nelogy Corporation {ITC}.

The CED collectors are winning
wide acceptance for their life-cycle -
low cost.

SCA wil! be most responsive to the
needs of both large and smal! solar
requirements.

RIGID FIBERGLASS EDGE INSULATION

FIBERGLASS BATT UNDERLAYMENT

CLOSED CELL INSULATION

GALVANIZED STEEL BOX
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Specitication 770401
Solar Collector - Medium Temperature
Model Mark V (_ni”c" ke " p‘;?%

/’—.‘—\\
Glazing: Glass. 1/8" th1rL,(E§EéEIEEH10u 1rﬁl.\§1nq19 }1£ dy 2=.G6Y,
: Y

Glazing Seal: Continuous molded EPDM rubber.

f

w——t
: -

2
3. - Pressure Plate: 18 Ga. stainless steel type 304.
4

Fasteners: 2/4" x #1310 Truss Heac stainiess steel sheetl metal screws
at 12" + 0.C. _

5.  Frame: 20 Ga. golvanized steel, welded corner construction. ;)zf? ‘gﬂ‘if\C/

-

6. Fin Tube Absorber Assembly.

'/7:;,)\ f)/b"(’k C’/)fcrn/_aﬁv ,(?r;gé/

Manifolds: Two, harddravn, type M copper tubes, (]" J)’Nfﬂnn 1.

A _

) B. Cross Tubes: [1cn., iardd1aUn type M copper tubes, /47 ) lominall.

C. Absorber Fins: Eigh el F\trus10n9, LBEQY x 4,22 x 62.5".
_D. _Absorber Costinoc® B]ccl\ painty «=0.95 ¢=0.8.

7. Manifold Connectorsj- H*ch tempercture formed ribber hosa with hose
clamps., S///CC0 7

L 8. Insu]at10n - 1" fiberglass around thLq\ —\% berglass under absorber.

iy
9. Working Pressure - 50 P‘EIG, maximum 100 PSIG \

10. Area ~ 19.0 square feet (35 3/8" W x 77 3/8"°'L x 51/4" D overall

drnenswns) _ /
J Shouls

11. Effective Absor‘her Area - 17.3 souare fr.et ' YW u
w"’j ’/7_ “ f{_LL‘ lﬁ‘/adé /L‘)/U_S-

Dry he-'qht - ]]3 POUHdS / . [/ \( f/\(qr L(:-I. (.LMJKC/)

YR ”:1] r 1m - £t3 or 4.05 d F wat O AL ATV
q, fquid Volume - .063 ft° or %.95 pounds of water.

' | P ; Y{'/ILL,HUJ?JUL

12. -iclmtmg Prowsmns - Consult factory.

| q t‘Y\g\r

- Vass | | - | Pl o Cohkect
S4. riilEleS S ' ;{f /.o i RN,
dbdﬂ?.(.’)é’f" (’0(7///7(7-" COrLe U:)(dlcyu\)j v C/u‘cu
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Solar

FP

Retail Pricing and Options Available for
Model Mark V

Mark V Specification 770401.......... Ceeianeeas R Base Price $208.00
Options
1. MWater White Glass: High transmittance =.91..........c0auen. $11.00

2. Black Chromium Absorber Coating with «=0.94 e=0.1........... $ 45.00
3. Optional manifoid 2" or 2 1/2" £ Nominal - Consult
factory for pricing.
A1l option prices are in addition to Mark V base price. Options available
in any combination.
Prices effective 1 January 1978. A1l prices subject to change without notice.

A1l prices exclusive of packing and freight.
Collectors and accessories FOB Warrenton, Va.

Retail Discount Schedule

Volume {Units) Discount

1-10 -0~
11-50 5.0%
51-100 10.0%

Greater than 100 Factory Pricing
Order Terms ’

1/3 with order, COD. Net 30 days with approved
credit. Orders honored as placed.

B1-6



INTERTECHNOLOGY/ w2t CORPORATION

CORPORATE AND ENGINEERING

-' W r. ! X - .._'| fnAar \'II‘.\I.\" ..\'f_!lllif;
LG T o i 22188
1.0 T -7 T ] T 1 T
0.9 ITC/Solar MK III Water
: e lthite Glass-Black Chrome
0.8 University of Conn. Tests N
-
>-. —
~ =
S
™ -
[T
(¥V]
-
0 S TR U RS ! A | e
g.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
. . -] o - -
- o - (TpyTaug)/ 1, °F-HR-Ft/Btu
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LIMITED WARRANTY
(HUD Solar Hot Water Initiative)

InterTechnology/Solar Corporation
("ITC/Solar")
100 Main Street
Warrenton, Virginia 22186
703-347-9500

PRODUCT -
Jou]e'BoxTM (Solar Water Heating) System

EXTENT AND DURATION OF WARRANTY

I. System
A. Extent

Any system failure caused by a defect in either materials, manufacture

or installation by ITC/Solar or its distributor or agent will be remedied.
A1l necessary (as solely determined by ITC/Solar) replacement parts,
labor, shipping or handling will be provided without charge to the

owner. Where installation is performed by the owner, the warranty

covers only defects in materials or manufacture and is limited to

the provision, at the site and without charge to the owner of 21

parts necessary (zs solely determined by ITC/Solar) to remedy the

defect.

B. Duration

This warranty is effective for one {1) year from the date of completion
of the initial! installation. Any warrantv replaced item will carry
only the unexpired portion of the original warranty.

II. Solar Collectors
A. Extent
1. Defects in materials or manufacture

A1l necessary (as solely determined by ITC/Solar)} repiacement parts,
labor, shipping or handling will be provided without charge to
the owner. :

2. Corrosion of the absorber p]até and other coolant passages which
adversely affects performance of the system

A1l necessary (as solely determined by ITC/Solar) replacement parts,
labor, shipping or handling will be provided without charge to
the owner. (NOTE limitation in B below.)

B. Duration and special limitation

Excluding corrosion defects described below, this warranty is effective
for five (5) years from the date of completion of the initial in-
stallation. HOWEVER, the warranty for corrosion defects arising more
than one (1) year from the date of completion of the initial installa-
tion covers only the cost of any parts or new collectors, delivered to

Bt1—-8



the site, necessary (as solely determined by ITC/Solar) to remedy
the defect. Any warranty replaced item will carry only the un-
expired portion of the original warranty.

111. Other Components

The other components (tanks, pumps and controller) used :r the Joule BoxTM
§ystem carry their own manufacturer's 1imited warranty. Jio/Snlar and/or
its d1s§r1butors pass these warranties to the owner at the point of sale.
In particular, ITC/Solar warrants against defects in materials and manu-
facture of heat exchangers and tanks for a period of five (5} years.

This warranty shall include shipping and handling but not i
and reinstallation. pping and handling but not include removal

OWNER RESPONSIBILITIES

™ o s -
If the Joule Box " System is installed by parties other than ITC/Solar or its
d]str§butor or agent, the owner is responsible for insuring that the installa-
tion is made in accordance with ITC/Solar specifications. :

Although ITC/Solar and/or its distributor will promptly inspect the system at
the site to verify failure, establish probabie cause, and determine corrective
action, if the inspection reveals no warranty related defect, a reasonable
charge may be made to the owner for the inspection. Any item to be replaced
must be made available for inspection in exchange for a replacement.

HOW TO MAKE A CLAIM

A claim under this warranty should be made to the distributor from whom the
system was purchased. 17 this cannot be done, ITC/Solar should be contacted
direc®ly.

ITEMS NOT COVERED BY THIS WARRANTY

ITC/Solar and/or its distributors are not responsible for any damage to the
glass or other components of the system arising from causes not attributable

to defects in materials, manufacture or instailation. Damage attributable

to natural disaster or other acts of God is specifically excluded from coverage

under this warranty.

ITC/Solar and/or its distributors are not 1iable for any incidental or conse-
quential damages or any payment other than for repair, replacement or refund
of the purchase price paid for the system. NOTE: Some states do not allow
the exclusion or limitation of incidental or consequential damages. Therefore,
this limitation or exclusion may not apply to the owner. :

GENERAL

A1l warranties shall continue, to the exteni of the warranty period remaining

to any subsequent owner of the system, provided that the new owner contacts
ITC/Solar or the distributor within thirty (30} days of purchase to establish

-

B1-9
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the new ownership, have questions answered and obtain the system operating and
maintenance manuals.

In the absence of other suitable proof of the date of completion of the installa-
tion, th2 effective date of this warranty shall be based upon the warranty
registration records maintained by ITC/Solar or its distributor.

THIS WARRANTY GIVES THE OWNER SPECIFIC LEGAL RIGHTS. THE OWNER MAY ALSO HAVE OTHER
RIGHTS WHICH VARY FROM STATE TO STATE.

Warranty Registration
Promptly Return to Seller

flame of Owner Name of Dealer

Address of Owner . Address of Dealer
Model Number Serial Number
Date Purchased | Date Installed

Bi - 10
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JEGTALLAPTON & MATINUENARCE [NOTRUCTTONS
FUIW ACTORY AU EBEBLED
MWC AND HC ALE COOLED HEAT EXCHANGERS

RECELVING
Inspection

*lnspect unit ror shipping Jumage (espeelnlly core) before uncruting.

+ Rotate fan which should move freely. DNote that one blade is wired
to guard on some models for shipping. Hemove wire before rotatiag
fan. '

- Hundling
+ Excercise care 1o avoid dumape to core.
* All units wre shipped with wood skid tacilitating rfork lift handling.

. Lifting holes are provided in MWC and some HC side wembers. HC units
have integrul ur removable lifting lugs ( shipped looce on some nodels).
Storage

* Units normally have one coat of medium gray, semi-gloss (chlorinated
rubber base) enwmel paint. A finish coat of paiust should be applied to
all exterior Cerrous surtuces unless storage is 1ndoozs and no sig-
nificant corrosion started during shipment.

+ Do not paint core as this may impair air rlow and heat transfer.

- All openings are sealed with appropriate pipe plugs, pipe caps, thread
protectors, tlunge cuvers and/or prassure caps at the factory. Be sure
these are in pluce.

INSTALLATION

Location
- Insure that no obstructions impede either discharge or inlet air flow.
If unit is mounted in wall, provide ample room ventilation.
* MWC units should be oriented to take advantage of prevailing winds to
cﬁﬂ@”ﬂ#ﬂ_ p avold recirculqtid. and tne resultant loss of cooling effect. Expected
Acﬁ? /¥ wind direction on hot, summer days should eapecially be anticipated.
quiﬂijry' Duct work on housing of unit adds air flow slatic resistance which must
be overcome with extra fan capacity. Ducting should be larger in area
titan heat exchaunger core race and contain only straight runs and long
radius turns.
Foundntion and Mounting
* Flexible connections or non~rigid plumbing (lar~2rs und right-zngle
bends) should be used to allow thermsl exipansion of core, inculution
. from vibration and freedom from static louding.
* Consult "cooled equipment” manufacturer for recommendations on specific
plumbing system. Inlet to heat exchanger is normally at the highest
- connection, but this is not essential.
* ln zhe cose of round tube cores with counter-flow pasues, plumb inlet
fluid Lo zompection farthest from blower fan to aveid co-rlow of tule
Flutd and cooling air.
I'an Drive Svsten
<« If ran {3 mobor driven, check thut voltare, (regquetcy and number of
rhanes on metor nwmepliate are compatible with electrical supply.
Lonnect motor leads co that rotuation of forced drult blower ran is
coutter=¢ivekwise when viewed irom fan side of unil unless fan is
supplied w1 h o special, lert-hand blades.
If drive inoludes vee belts, sheave alipnment and vorreet belt tension
mitst be miintaind to transmit sutficient power to na wnd prevent
excossive belt and boaring wear.
+ It fan is engiue driven, the proferred lueation for the idler sheave is
o Lhe slizh side of the belt dvive.  Bellb poards e nocmally provided
by engine puckyer ag requiresd by OGlHA.

B2 — 1
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Startup ]
. Per RED TAG on unit, bolts scouring MWC top tank or HC [louting end tunk

to side members must be loosened Lo permit differentiusd thermil exparsiun
of steel sides and nonferrcus vore,

. IT tube fluid ig water, ¢ill unit from a cleuan and chemlg41 ree source.
Use a 5ui» aqueous etuylene lycol solution il freezing is possible. For
ambient conditicns below -25F(-32C) use a 60% sclution, velow -50F {-4sC)
consult factory. : .

+ Check unit lor undue vibration resulting rrom Tan imbalance r Loose drive
components. :

Motor

T mall beutrlngs should be lubricated once per year or euch nine moaths for
sévers duty moturs, lU Lp or larger. Consult local motor manuracturer
representative ot grease type specificution.

« Clean ventilaticn openings as needed.

Fan Bearings (Vea Bc't & <xternal Drive Systems)

. Fan and idler bearings are provided with combination Alemite grease und
relier fitiings and should be lubricated once per year or more often for
gevere duty upplications,

+ Bearing temp:zrature shceuld never exceed 150-160F,

fan Drive ’

+ Check and maintain ulignment of sheaves by adjusting location on zhaft and
adjusting pillow block base.

« Check and maiztaln correct tension of fan belts by adjusting idler.

-+ Check for freame vibraticn dus to fan imbalance, vearing wear ov loose
Arive components,
Core agnd Frame

+ Periodically cueck fcr core or plumbing leazkage.

» Inspect WC top tank or HC system nigh point for correct liguid lavel.

+ Test anti-freeze cJol4nt for correct specific gravity Lefore co2ld
weath=r. . .

+ BExamine Interlor of MwU top turk through Iiller neck for sisns of scale
formaticn and rust. Radiator snould be cleuned and flushed if necessary
using Toung %53 cleaner AS71309 (Directiens A277919).  When replacing
waber in system wdd Youngs 3-1-2 col¢nb Srutem Treuatment £0TL1uS (Directions
AZTYLZ) ws w corrosion ianibites,

« If steel frame Jevelows rust, ulean end repaint as necessary. )

- Dirt accumulaticn on uore carn ve removed by brushing and blowing with
comprresed alr. A steoum Jel may also be elfectively used i€ prease
JELCa_tS are con core, Lote: . ke gareful thut fins vy tubes are not
damagred freo reoush bruching or exesssive jet pressure cf ¢! thur stean
or iz, : : » ' :

WARBAINDY Bjenicliuial (See uuolxu:ed guarant e

Pienge nete e llowing:
o IE s owarcanty matter oconrs, Contiact the factory Gervice Depnvtment Dmdiz-
'dlthexj thiroush your tocul tueung representative. }
+ In 21l communicutions? with 3ervice Department, include completz nameplats
duna, : :
cdinibn Wil oot be osccupled Sor relurn unbess priov aulioriead et Cron
ruebory uus been obtalned.

y' VOUNG RADIATOR COMPANY fh“‘ﬂ

2825 Four Mile: Raad ® Riaicing. Wiseonsin 53404

Plonts at ftacme. W Matioon, 1L and Cuenterdille, 1A T
fora UTYG . - AT e

2=5=1
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H-caprFO H CUSTOMER REQUIREMENTS| DIMENSION DRAV/ING
(£OR DUAL le-_:T oo e O —— e (C —— t . ot Customer *
LIUDEOL_-‘E_Y?G-I(?} N\ o . 'L';‘j_ :‘]—'R 3001{18)’, Inc.
. T . -z Address
rF~4— i ~ vichita,llausas
E e N plasisa
K= e I{!;I F“'gw : 3 : Cust, Order No.
L . e . .- ] 4%
GCUOAF:!ED' o : | : %’ g 11-4357 -io=-02
5 o orouct| [ I ] O.% ; V. R. Co. Order No.
. 7 '
i : é : 3~15752%
He : —).% Y. R Co. Part No,
I ; 'i 2494410
i i
7 | . Y. R. Co. Model Na.
[ ; . ;
| ™ \\1 NS i £ Per
L s | TL
? ! Jorothy Lutz
'f — S o
) G ] SPECIAL NOTE FOR Vel ie TV 7 i 7 .
PASS HAFFLE / MODELS 26D - 66D Fevruery 2,157
{MODELS 26-66
ohLY) 2 PASS — USE BOTTOM TANK | MOTOR DATA
Q M'T'G HOLES . EOR INLET AND OUTLET - e
H /" avLvents anp orais z NPT ' 1 PASS — USE TOP TANK FOR 2 Lo rem L. seeeD
PAINT-CNE COT PRIME ) o o !SEPSI PRESSURE CAP v INLET. MANIFOLD 3. pn 60w 230/460y
G ' ’ CESIGN PRESSURE 15 PSIG — DLSIGN TEMP. 250 F ! ST
iy ERAMEL OnLY) ALL CONNECTIONS ARE NPT o BOTTOM TANK FOR OUTLET J:‘:.-‘;D.- - TYPELGAT_FRAME
MODEL] A B C D, E ~F G H J K M N P Q R S
26D | 31 354 10 17% 2% 19 2% 2% 24 2 34 6% 6 % 2%s 8"
46D 37 40% 12 20% 2 19 27 - 3 27 2 17%, 34 6 6 A 3% 9%
66D | 44% | A8V 15 24% 2% | 204 2% 3 32 2 k3 6% | 74 % kI 9%
=i 36D ) 50% | 57% 18 29 2% | 27% 3% 4 3 2 % | 3% 64 | 14% % 3% 0%
106D | 574 63% 20 32 2% 323% 3% 4 42 2 2755 3 64 18% % 3% 9%
126D | 59%s 69% 20 34%% 3% 35% 3 4 48 2 KV 6% 2214 3 3% 9%
YOUNG RADIATOR COMPANY, RACINE, WISCONS“!N 53404 STANDARD MWC — DIRECT DRIVE - ‘ AM-B691
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This page has been removed because of copy restriction, For
information onthe solar heating 150 gpm heat exchanger, unit number
4CT-14-90, contact Richmond Engineering Company, Richmond, Virginia.
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This page has been removed because of copy restriction. For
information on the domestic hot water heat exchanger, unit number
2CT-05-36, contact Richmond Engineering Company, Richmond, Virginia.
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Buckiey, Inc.

sece e ched

W=457=M8-05
2=-9-78
J=9432
A1 VAS=3 Air Sep. 150 GPM
(A) 2 100 Gas. each ASME Exp. Tank
C) 2 14-75 Ga. Glass Sets
(O 2 TMA-24 Tank Fitting
@ 1 740-3/4-30% Relief Valve
#
@ 1 RD-50 Make~Up 12# Valve
p-3, P-4 o
CZ) 2 4030-2%E Armstrong - Base Mounted
. : 1150RPM 150 GPM @ .23 ft.
TDH 1% HP 460/3 Z2
125 PSIG 184T
' P=5, P-6 same .
@2 —EIBO—=3D Armstrong Inline
4380~ 2D 1750 RPM 150 GPM @ 34 ft.
2 HP  460/3 125 PSIG
p-7, P-8 ‘ : .
49z BT Inline Circ. J8.3
H-51 1750 RPM 10 GPM @ 16 ft.
120/1 //¢ hp
P-9, P-10 | . 2.0
® 2 §=25-3/4 AB 1750 RBM 10 GPM @ 375 ft.
120/1 125 PSIG
@ 24 1%-TEC Arm. Pump Connectors
® 2 152TR-1215 3 x 2% Keflex Pump Conn
@ 2 152TR-1215 4 x 3 Keflex Pump Conn
®@ 2 FTA-34 Flo-Trex Valve Armstrong
@ 2. 5¢-33 Suction Guide Armstrong

B6 -1
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ARMSTRONG CENTRIFUGAL PUMPS

FILE NO 5040. 96
DATE  Jon.31,1968

SUBMITTAL DATA Bt e M
DATE
SERIES 4030 TYPE MB
CUSTOMER CUSTOMER'S ORDER NO. ARMSTRONG REFERENCE
x .
il ENGINEER JOB REFERENCE
- ) 1
Fial s
. TTY YA gRECIFICATION REFERENCE NO. OF PUMPS QUOTATION REFERENCE
) .
' SIS (] 2N e e
! B 2
PUMP DESIGN DATA MOTOR DESIGN DATA
H.p. FRAME
S}'{?P 2% 1 LiowIn RATING 1% S1ZE la4T
g T
- SPEED p
D?ﬁ:g‘u 185G TEMP' R.P M. 1180 ENCLOSUREQ 1D, P,
FEET SPECIF & voLT CYCLES . PHASE
HEAD 23 GRAVITY ot 53(,‘./;}50 a0 3
PART CONSTRUCTION SPECIFICATIONS
NAME
ALL- = BRONZE - - ALL- -~
IRON 1 ermes. X0 | BRonze [ PUMP: -
HORTZONTAL SHAFT, SINGLE STAGE, END SUCTION,
. . \ RADIALLY SPLIT CASING, CENTRIFUGAL TYPE WITH SINGLE
s N : BR .
M T SR L it s MECIANICAL SEAL AND ANTI-FRICTION BEARINGS. DI.
COVERPIATE | CAST IRON CAST  TRON BRONZE RECTLY CONNEGIED TO DRIVING MOTOR THROUGH A
; FLEX1BLE COUPLING. PUMP AND MOTOR MOUNTED ON A
BEARING FRAME| CAST IRON CAST IRON CAST IRON COMBINATION TYPE BASEPLATE.
BEARINGS BALL BALL BALL
SHAFT CARBON STEEL |CARBON STEEL | ST. STEEL MOTOR : -
N g -
SHAFT SLEEVE | ST. STEEL COPPER HORIZONTAL SHAFT, FOOT-MOUNTED, CONTINUOUSLY RATED,
MECH. SEAL STEEL-FITTED | BRASS-FITTED | BRASS-FITTED BALL BEARING, SOUIRREL-CAGE INDUCTION TYPE.
SEAL RING CARBON CARIOM CARBON
SEAT INSERT | CERAMIC CERANC CERAMIC
INSERT GASKET| RUBBER RUBBER AUBBER
BASEPLATE STEEL STEEL STEEL
PREPARED BY fe' ottt te et e e e et
D ATE s et et e e e e
H HIGI TEMPERATURE CONSTRUCTION Form No, 6205
SPEcIAL LI CAST IHON BASEPLATE Litho in Canada
FEATURES [™} CASE WEARING RINGS
[
REMARKS AND/OR ACCESSORIES
DIMENSIONS:  SEE FILE NO. ATTACHED
PERFORMANCE: SEE FILE NO. ATTACHED
PRODUCTS
NS ~—"3 ARMSTRONG PUMPS INC.
ds 3 SEPET NORTH TONAWANDA. N.Y. 14120




ARMSTRONG CENTRIFUGAL PUMPS

Sepa. 11975

BASE MOUNTED N R 2

o DIMENSIONAL
T DATA

¥ SERIES
il - 4 4023 .~ 4530

C
I —
| WITH T-FRAME MOTOR
—b— n % Dia _"f.—zL.qQ eV q 5 Y H= -

l&—e .__E_ﬂ HOLES I'G HK ) M b ngﬁgnsmeszr;mo LARGER HAVE 125 LB.
.:onsmu@-@% S ARD FLANGES. SMALLER PUMP

A G

MUM WORKING PRESSURE.
- ALL DIMENSIONS IN INCHES*

/ .} BRANCH MOTOR DIMENSION ‘M")
Pamp | Stzes | FRAME sizE | BRSEL A 1B | C |D [E |F |G |H [J [K [L |n|omeemoor | werc
DISCH, |SucT. (i) (ii) M lany [ (.l}

56 | — | S-1 f4w|2% [8%[13%]7 |8 [3f20 |5 239 1% |4 |— |— |— |~

qyp | 1% |14 (1437 [145T 817 4% (2% BTG | 813 (20 |\ 6 |29 1% |4 | — |— | % 1%
4D} wpr |mpr | 182T |184T | S-3 | 4% 2% [ 8% |13%17 '8 |3 (23 |7 33 hwla—|— |—|—
2137 | 2157 | S-3 | 4% |2% [ 9% [14% (7 |8 [3[23 |7 {33 |1% |4 | % [2% |3%|4%

56 | — | S-1 | 4% |3% (8% [144]7 [ 8 ]3]20 [6 [29 1s|d| — | — |— | —

1%p | 1% | 2 | 1437 [145T USTT 4% (3% | 8% [14% 17 |8 (3 (20 |6 |29 fiveld| — |—|% [1%
NPT | NPT | 182T | 184T | 5.3 | 4% [3% (8% [T 17 | 8 [3[23 |7 [33 [1Visf{d| — | — |— | —

2137 | 215T | 8-3 | 4% |3% | 9% |15% |7 | € |3 |23 } 7 |33 |1V |4 | % |2% |3% | 4%

56 | —~ | S1-]4% ;3 8k _15__ 7 1813120 (8 |29 NMhe|ld| — ] —[=]|—

_ | FasT | dasT [ st 7an |3 |8k |15 |7 181320 6 |29 (U4 | — — |% |1%
20 | 2 (2% 11827 | 184T | 'S-3 |4% | 37[sy (15 |7 (83|23 |7 133 (1% fa) — | — ||~
2137 | 2167 | 'S-3 4% | 3 (9w [15% |7 | 8 13123 | 7 [33 |1Vie|4| % |2% 3% 4%

2547 | 256T | M1 [ 4% [ 3 [11]17% |9 |10 3|26 [7% [46% [2%s |6 | — | — | — ] 1%

56 | — | S-1 [av[3% (8% (144 [7 | 8 |3]20]6 [29 |1 4] =]~ ~—|—

1 1437 | 145T | S-1 4| 3% [8 [14% |7 |8 [3]20 [ 6 [28 [ 1 14| —| — | % | 1%

24D | 2% | 3 | 1827 | 1847 | S-3 |awi| 3% 8 140 |7 | 8323 |7 (33 |1 |4) —| — ||~
ASA | ASA 175937 | 2457 | S-3 |a1s| 3% (9% [15% | 7 | 8 (323 |7 133 |1 |4} % | 2% |3%| 4%

2547 | 256T | M1 |4TVs| 3% 111717 |9 [ 10| 3|36 |7% |46%| 2 |6] —| — | —| 1%

(1437 (1257 | S-1 | 5 [4% 8y (14% |7 | 8 (3120 16 [29 | |4 —| ~ | % | 1%

(82T | 7847 | S3 | 5 |2%I8% [14% |7 | 8 | 3[23° |7 |33 || 4| —| — | — | —

3D AgA AgA 2137|257 | -3 | 6 |4% (9% [15% |7 | B8 |3 |23 |7 |33 [ |4| % |2%|3%]| 4%
2547 |256T | M1 | 5 |4% (11| 17 |9 | 1013136 |7% 6% 1'%| 6] — | — | —1 1%

284TS|286TS| M1 | 5 |4% |11 | 17 |9 |10 | 3 [36 [7% [46% 1'% 6| — | % | 1%] 3%

1437 [145T | S-1 | 6 |a% |ou|isu|7 | 8 )3 2016 [20 |%|a] —|—|%]|1%

1827 | V84T | S35 4% |94 |1s% |7 | 8 (3|23 |7 133 | % |4] —| —|—]| —

ap | 4 |5 |218T|215T | 8.3 | 5 |a% [9/|18% |7 | 81323 |7 |33 |% |4] % | 2% 3% 4%
ASa | asa | 264T |286T | 'M-1 | B |4% |12]|18% | 9 | 10| 3] 36 |7% [46%11%s| 6] —| — | —| 1%
2847§|286TS| M1 | 5 4% [12[18% |9 | 1013136 |7% [46% 1% | 6] — | % 1%] 3%

F2ATS| TS M TE T 4% |12 |18% | 9|10 | 3136 | 7% [46% 1% | 6] 1%} — |4%| —

1437 | 145T | S-1 | 5% 2% 9%]17% | 7 | 8] 3|20 | 6|29 |i%s| 4] —| ] % | 1%

, 1827 | 184T | S-3 | 5% [21%| 9% [17% | 7 | 813123 ] 7 |33 |1We| 4] —| — | —| —

1E | 14 1% 15797 [ 2957 | §-3 | 5% |29 972 |17% | 7 | B | 3123 7 | 33 |1 %] 4] % | 2% 3% 4%
NPT INPT gAY | 25T | M-17)| 5% |2'%e[ 1220 | 9 | 10| 336 | 7% |46%| 2| 6] —| — | —| 1%
\_ 284TS|286TS| M1 | 5% [2%e| 12| 20 | © | 10]73| 36 | 7w |46%| 20| 6] = | % 1% 3%/

Bs -— 4 *Err pxarl instalbanan daty pleate write fartoey ior crrbfisd diriiensions

s
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ARMSTRONG CENTRIFUGAL 'F;Ui\ll PS SERIES 4023 and 4030

with T-Fraine Moicr
(continued)

..l DIMENSIONS IN INCHES*

ume| PRANCH | MoTOR T DIMENSION MY
o SI2ES Fﬁ'AME S.!ZE BIG‘CS’F Ai{B |C|DIJE |FIG|H |J]|K L |n | DRIP-PRODF | TEFE
pISEH. | sucr. {i) (i) : HRIGRIORI
1437 11457 | S-1 |56% |3% 19%)16 [7 |8 |3120 6128 [1Vh)4 | — |— |% |1%

‘ 1827 [184T |'S-3_|5% 13% |9%l1e |7 |8 13123 (77133 1i|a|—=1— |— {=

1%E :.;-Ar 2 | 237 | 2167 |53 | BN 3% 9% 16 (7 |'87[3723 | 77133 [1vie|a | % (2% [3% |a%
NPT "384T | 2667 [ M1 _| 5% [3% |12 118%| 9 |10 |3 |36 [7% [a6% [2ve |6 | — | — |— [1%
284TS|286TS| M-1 | 5% |3% |12 118%| 9 |10 | 3 (36 |7% [46% |2% |6 | — | % 1% |3%
1437 | 1457 | S-1 | 6% [3% |9%]16% |7 18 [3]20 |6 |20 [hela|— |~ [# [1%

1827 | 184T | S-3 | 5% |3%s |94116% | 7 | 8 |3 123 | 7133 |i%|a|—|— |--|—

0 | 2 | 2% [ 2137 [216T | 5-3 |5% |37 [9% 16w [7 |8 |3 1237 [7 |33 1% |4 | — |2u |3% |4%
aSA | Asa [ 254T | 256 | M-1 | 5% [3% (12| 19 | O |10 |3 |36 |7%|46% [11%] 6 | — | ~- |— | 1%
28475 [286TS| M-1 | 5% 3% {12] 19 | © |10 | 3 | 38 [7%]a6% 19| 6 | — | % 1% |3%

324TS| — | M-1 | 5% (3% [12] 19 | 9 |10 | 3 | 36 |7%|a6% [11%| 6 | 1% | = |a% | —

gug | 2% | 3 |1827]18aT] 5.3 | 6 [3u [on[164]7 |8 [3[23 733 [wlal —T_—T-T~
*“ | asa | asa| 213T [ 215T] S-3 | 6 |3% |ouli6ul 7 | 8 |3123 | 7|33 || 4| % |2% |3% | 4%
1827 | 1847 | s-3 |6% |4% |9%[17 [7 |8 [3|23 |7 ]33 % |4]| |~ |= |~

3E Ag_A o | Z1ST 2167 83 6% 4% 9417 |7 | 8 |3| 28| 7|83 1% 4| % |24|3% 4%
254T | — | S-7 | 6% |4% honlig |7% (8% |3(28| 7138 % |4l —[— 1= |~

— 1847 55 | 6% 4% fionl1s |7 |8 ]3[23 (7|33 % |4l —]—|=|—

4E A‘;A o, | 21371 216T |56 [ 6% | 4% [104] 18 | 7 | 8 3|23 7 "33 1% | 4| % |2% |3k )4%
254T [ 256T | S-7 | 6% | 4% 1| 19 |7% | 8% 3| 28| 7 [ 38 | % |4 | — |15 —[3%s

2137 [ 2157 | S-5 |6'| 5% [11%]19% | 7 | 8 | 3f 23| 7[ 33| % (4] % |2% |34 |4%

SE | 5 | 6 [7254T | 256T| S-6 [61l5% |14 [22%[ 6 |10 731301771740 | % (4~ = |-<T1%
| ASA | ASAITORAT T T | M5 |6k 5%e | 14] 220%[ 10 | 17| 3| 36 | 7| 46%| 1% | 6 | % | — 2% | —
6 | 6 | 8 | 2547 [ 2567 M-3[ 7% 7 [15[ 26 [10[11] 336 |3ulazulive|6| 1% 3% [3% 5%
asa | #sa | 2BAT | 286T| M-5| 7% 7 | 15| 26 |10 [ 11| 3| 36 | 74| 46%| 14| 6 | % | 1% |2% | +%

oo | 2 | 3 |2187|215T] M3 7% [5% [14123%|10 111|336 |3ujazulin]6]—[— [—|—
asA | Asa | 254T | 256T| M-3 | 7% | 6% | 14| 23%[ 10 | 11| 3| 36 | 3%| 42%| 1% | 6| — | 1% |1% | 3%

sg | 3 | 4 [|.2137] 215T| M-3 7 15% [14]23%]10 [11] 3| 36 [3%|42%|1% |6 | — — | =
Asa | asa | 254T | 256T | M-3 | 7% [ 5% | 14] 23%| 10 [ 11| 3 | 36 | 3%| 42%| 1% | 6 | — | 1% |1% | 3%
2131 [ 2157 M-3] 8 [ 6 [15] 26 [10[11] 3] 36 |3u|a2u|iule]| — | — |—|—

4G | 4 | 5 |"954T [ 256T| M-3| 8 | 6 [15] 26 |10 | 11| 3| 36 | 3%|42%| 1% | 6] — | 1% | 1% | 3%
ASA | ASAITIBAT T 286T) M-5] 8 | 6 | 15] 26 |10 | 11| 3| 36 | 74| 46%|1% | 6| — | % |1% | 2%

A 254T | 256T | M-7 | 9% | 8 | 16| 29 [13%[14%| 6136 | 6| 48 [#s (6| — | — |— | %
6G | 6 | 8 | 284T|266T| M7 | 9% | 8 | 16| 29 13%14%/ 636 | 6| 48 |%ie 6| — | T 13 13%
asa | asa| 3247 | 326T| M-7 | 9% B | 16| 29 [13%|14% 6| 36 | 6| 48 | 3% | 6| 2% | & |5% | 6%

\_ 3647 | 365T| M-9 | 9% | B | 16| 20 [13%[14% 6] 44| 6] 66 | 5 | 6] — | — |1% | 2%/

*For oxoct insistlation data, please write faciory for cenified dimensions.

ARMSTRONG PUMPS IMNC.

Form No. 6249-E - NDRTH TONAWANDA, N.Y. 14120

Litho in Canada B -5




SUPERSEDES:
DATE: -

"ARMSTRONG CENTRIFUGAL PUMPS |5 v niin

g

5048, 37

PERFORMANCE CURVES

SERIES 4030-4035-4040 '

sofesron, L./ e, | s1ze!l 1150
1] J' . '\,‘ ) o
CE B LS & 1% E | R.P.M.
459" DiA /o =
- [ CURVE NO.
T
. 358" DIAN\" 4 - b
= 30 %" p1a Lo
2 A
£ 95 ~
E t '//
& 20 = =
%
15 v .
i0 -
3 o 20 30 20350 60 70
_ ’ CAPACITY IN U.S.GiF:R:
B l | ,
s0lauron, SEEF S8 0 | s1zE|1150
- \f\f - | 1%E |R.P.M.
45 9" DA, [ . I o ], — .. . .o . .
=~ LN TS & o CURVE NO.
I TN e [ i LI -
40 ' ’ g . R s in" - . . oI
o { ] ] , ‘ ) : . E-583
B14" DA, yoo| o . I. ] l o / /. do .
' 11 Sl NN WISReE. .
& 35 o by f f | = NN PNV MOERE
1 ' A. | i ' N\ "N, ) . o |
[ 1 ! : ) Y
3 7% DIA. .‘ \ \ “ \ |ty _\__’ // P ' b‘é\b. Lo :
i 95 . “l : \\ . - - e N\ yd - .
g R B g
5 g NN A .
20 e ql- _ _.I RN ,! - :
S N
B . B T e = Y L - -
’ |. H ' l LP . N .
10 _ ,5 e _._._;,..._...‘.:_. a—t -__] — _,,-;' "'?. - '
. L T T ol
_ - 20 40 60 80 100 120 140
CAPACITY IN U.S.G.P.M.




BT SSEND Ry i

SERIES 4030- 4035-4040 PURFORMANCE CURVES

55 STZE | 1159
2E R.P.M,
50 LR se
o, 0§ S & CURVE NO.
45 / P A & e
g9 nu.\: : / Tl > & Oe\o E-584
40 ./ : o SR 2
b 84" nta, / T 3 el @d-\c
§ 3 If / : ! ./ I’ % n\P
. 8" o, | 7
]
S 30 ) 730 gy, |
3 25 'l
3
20
15
10
s |
20 40 60 80 100 120 140 1560
CAPACITY TN U.5.G.P.M,
j N ‘ i ]
so| o .o ) : A SIZE { 1150
' . d de ' ; 2% E |R.P.M.
A0 i L) L Aa 1 1
45 9!2 -DIA. . ’h:\._.../‘f;; - _/‘IQQ\ .,.........?0-\0
9" ipw Q/ \ CURVE NO.
40 l;' ! . E-585
- 35 8%" D1, ?\ -
§ !
= 30 ' DlA.g'
2 %' m.«..i\‘
: 23 \
.-. ¥
= 20 oL Y R ! R
O i T
15 - U \ I~ N & ,
. l l J;? , “% |
P, O | - gis e hmar i el b LY e - ‘K" .
10 t .i B i : I ) ! ! {/X,a; '
I | : i l t f :
S 4 1
40 80 120 160 200 240 280
CAPACITY IN 1.5.G.p.N,

FORM NO. 6503
Litho in Cansda NORTH TONAWANDA, N.Y,

BS -7

ARMSTRONG PUMPS INC.

“14120
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FILE NO.: 5043.94
OATE: Apr, 16, 1973
SUPCRSEDES: 5(t43, 86
DATE: May 31, 1972

TRONG CENTRIFYJGAL PUMPS
SUBMITTAL CATA

SERIES 4380

ARMS

L

CUSTOMER CUSTOMER'S ORDER NO, ARMSTRONG REFERENCE
ENGINEER JOB REFERENCE
SPECIFICATION REFERENCE NO. OF PUMPS QUOTATION REFERENCE’
2
PUMP DESIGN DATA MOTOR DESIGN DATA
T ) Hp ] 1 Frame
g:—;’é‘"’ Wc:"L uawp AATING 2 12t 145 JM
CAPACITY . TEMP. SPEED ENCLOSURE
USGPM 150 CF R.P.M 1750
FEET SPECIFIC v PHA
HEAD 34 CRAVITY VOLTS460 CYCLES 60 SE 3
)
PART - CONSTRUCTION SPECIFICATIONS
NAME ALL. BRONZE - X ALL- ;.j pUMpP: -
IA0K FITTED BRONZE N
j VENTTICAL SHAT'T, SINGLE STAuE, SINGLE SUCTIOL,
:‘?QII_A%};ESPL” CASING, IN-LINE MOUNTING CENTIIF-
) . 'PE WITH SINGLE MECHANICAL SEAL. IMPELLER
VOLUTE CAST TRON CAST 1RON BRONZE byt ons ot b et
INPELLER AT ThoN THONZE BRONSE HOUNTED DIRECTLY ON MOTOR ENAFT EXTENSION,
BRACKET CAST TRON CAST IRON BRONZE MOTOR: -
SHAFT SLERVE | PLATED STEEL | IMKRZE BRONZE VEATICAL, SOLIN SHAFT, CONTINUOUSLY WATED, BALL
MECH. SEAL STEEL FITTED | RBRASS FITTED| BRASS FITIED BEARING, SQUIRREL CAGE INDUCTION TYPE WITH NEMA
SEAL RING CARPON CARNON CARBON “C' FLANGE AND EXTENDED SIIAFT.
SEAT INSERT CERAMIC CRRAMIC CERAMIC
INSERT GASKET| RURRET RUBRER RUBBER
MAXIMUM WORKING PRESSURE - PUMP VOLUTE
_CAST INON 175 ps16 [
CAST I1RON 256 ps16 [} |
i
CAST STEEL 300 PS1G [ ]
_ ¥ SIEGTAL . 0 f
] 1 ii
SPECIAL  1.:
" FEATURES 7 :
rl
PREPARED BY:................cc.o... TR . ;
REMARKS AND OR ACCESSORIES :
= ;
NDIMENSIONS: SEE IIMVERSE SINR g
4 : R G e FOHM NO, 6448-3 ¢
{ FERFOMVANCE: SEE FILE w0, Ashesene 1S %
L "
/ &
Qo : !
;
t
":-- /. ARMSTRONG PUMF_’S INC.
RE — 8 R Tt NORATH TONAWANDE % Y 14120 ;



SERIES 4380

‘

DIMENSIONAL DATA

_ Al rlimen;;ions ate in inches. For exact institiadion data,
RPN . DU DU ; SR please write factory for certified dimensions.
T LT T
i oo - -\.\‘:.\ I
¢ [/ eiin Ny PUMP DIMENSIONS
: i S A BRANCH
— . »_._.l'{ -— { L r;l}!;r;n:P | SIZES DIRINSIONE .
_____\\'\ ~ I Disch, | Suct. A 3] c n | T 1
o "\ Pt DTy 2 {7 6'n | & | oamh | o3y |1y
. \\\ ‘ ',;, K - N " ;
. i 1 T, - - i 20 2 %2 8 7 5 oAy 1,
8 =2l |3 [a |0 9 e s a1,
E l an | & & 12 { 10} 65 | & R fo?
rm ) J—“hw—l el w2 e e e | .| os o,
re e i o P
—— 2E 2 3 11 10 Siaoq BYe | BT Y,
, E | 3 4 2 | 1| 7 I O N T
. - [ . . N - §
S e N - 4 | 4 6 14 LI I S O S O A
R
S i FLANGE DETAILS
L ois B g [ ma sk et e
y N SCHARGE : . 2 03 LI REA TAST S0
pmerp e p—ran B ANCIH DRANCH " Bott a £l !
}'— {—'-:-I i SIZE | Flange olts pep| Fange AL | ren
G ! (.':3:,_,'_;1 " _i ‘ 0.0 No Size o no J Mo S i )
—‘i':?'—'- - ‘--:—~1 ‘—_::'__':{'::_:__—-::iﬂ[_, 1% ] 4_ Vi 3%k 6's l"- i ' -' I{ At
3 i io St T 2 6 4 sy | 47y | B la SR
SUCTION N ot E 2% |7 [ e | s (e s En
BRANCH ST | S :
T -- ' 7 I A I RO LA R o TERES
DRAIN 4 PR s | o T e -
PLUG 9 8 ] A 10 8 LT,
6 |11 |8 PO I AR IR l} - jane
MOTOR DIMENSIONS (DRIP-PROOF AND T.EF.C.)
MOYOR DRIP-PROGE TEFC
FHRANE Hr @ HE @l A - e —— e = o ieg re - . .
SIZE TROY 3600
SERIES "I APM G H d K [ H J K
A380
143JM 1 1 I | 9% 7 534 3y, 1 0% | 7w 57
8eaM | 1 2 <A ETIVAN I B VAR N VAR TR i O £
~5| 145m 2 3 I | n b7 ] s I |y | 7 57,
1824M 3 5 P { 0] 9 BV P | 12w | 9% Axe
1840 5 7. 3, 7% | 9 B 3y |13 | e B
213M 7" i0 . | 134|100 | B 3 8
215400 10 15 1. | 134 10%5% g4 2y, o
. 25aTCZ 15 - B PR I TR T SEA T 7 10+
Casercz | 20 2w o7y, (2005 | s | oen T4 107
‘2eavez | o2 | s | omp oo 18 e |7, 2
286TCZ | 30 a0 M | 22 | 94 Ma | T 2%
326TCE a0 I P, | 23 15 14 it 150
32670 ro oe Y70 Y TP BT 14 M 1815
Lithe tn Cruarda

B -9
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ARMSTRONG PERFORMANCE CURVES T TORTE

DATE: Feb., 28, 1973

SERIES 4300/80/85 1750 RPM [ ™

CURVE NO.
“E-999
PUMP SERIES
4300/80/85
PUMP SIZE
1-1/2D
SPEED, RPM
1750
VOLUTE PATT.
25521/2
IMP. PATT.,
11860
4300

TOTAL NEAD TN FEET

i HP
MINIMUM

4380

1 HP
MINIMUM

AVAILABILITY

43835

of 0 20 30 40 50 60 KR 70 .80 . 90 100 110 A

CURVE NO.
E-1000
PUMP SERIES
4300/80/85
PUMP SIZE

| 2D
KPEED, RPN
1750

VOLUTE PATT.
25523/4
IMP. PATT.

11860

TOTAL HEAD IN FEET

4300

ALL
RATINGS

4380

ALL
RATINGS

AVAILABILITY

4385

20 40 60‘ 80 100 120 140 160 180 200 220 AN GS
: CAPACITY IN U,S.G.P.M.

FORM NO. 6522 PAGE 1 OF © ARMSTRONG PUMPS INC., NORTH TONAWANDA, N.Y.
Litha in Canada B5 — 10 .



(EXSTRONC,

rabut 14

ARMSTRONG PERFORMANCE GURVES

SERIES 4300/00/85 - 1750 RPM (Cont’d)

TOTAL HEAD IN FEET

L]
=]

—
o

i
o

CURVE NO,
E-1001

PuMP SERIES
4300/80 A5

PUMP SIZE
3D

SPEED, RPM
1750

25525/6

VOLUTE PATT.

IMP, DPATT.
25529

AVAILABILITY

150 200

250

300
CAPACITY IN U.5.G.P.M,

4300

ALL
RATINGS

4380

ALL
RATINGS

4385

ALL
RATINGS

TOTAL HEAD IN FEET

e et

1

CURVE ND.
E-1002

Pty

’ ;; PUMP SERIES
'} 4300/80/85

PUMP SIZE
4D

SPEED, REM
1750

I VOLUTE PATT.

25527/8

" IMP. PATT.
11874

AVAILABILITY

4300

ALL
RATINGS

4380

ALL
RATINGS

4385

160

240 320

400

480

CAPACITY IN U.5.G.P.M.

360

ALL
RATINGS

- PAGE 20F 2 -

B6 - 11




ARMSTRONG | FIE NO: 501092
' : DAYE: July 30, 1970
HiGH DUTY CIRCULAT DATE: " May 30, Jbéh-
: DATE:  May 30, 1960°
ARNSTAONE
PRODUCTS
. SUBMITTAL DATA b
60 CYCLE - 1750 RPM .
DIMENSIONS AND ELECTRICAL DATA .
VA e ———— e ]
JMOTOR HP &
. CURRENT
FLANGF N CHARACTERISTICS OF ARPROX.
A D MODEL PIPE SIZE Dm ENELOE];S STANDARD 66 CYCLE SHIPPING
—_— —— NO, IN INCHES EQUIPMENT WEIGHT
(= ~t IN LBS.
— A B c D | HP PHASE & VOLTS
-1 1 15 8-1/2 { 12-1]2 78 | 146 g
B 1-1/4 t5 812 12-1)2 7/8 1/6 k11
=12 5 B.py2 | 1212 | 98 16 . Yq - 1 Phoxe i 38
I I S S/ | 812 | 12-1/ | 374 16 115 Valt v
H51 7-174 1-042 1 13102 314 14 57
E-— LT 1.1/a 17044 1 11-1/2 [ ta-402 1 7m | 173 59
-t HE3 1-1/2 18.3/4 11-1/2 ] 16 718 1/2 , 69
i p _Hs4 2 20 1 /2 | 16-172_[ 7/ | 374 ”’5;2";;’%" [ ®O
H6I §-1/2 22 13-1/2 ] 18-3/a 7/8 1/2 102
% Motors with specin! current eharacieristics SR, &L —
auailable at extra charge as licted in Hé4 1172 23 13.1/21 16-3/d 7/8 | 34 or 105
price sheets. H&s 1-1/2 23-1/2 13.1/2] 20-t/4 7/8 ] 3 Phase 110
. All single phasc motors arc equipped Heb 2 23-1/4 14 19-3/4 748 | 34 208 mv:j':"“o | 116 -
with built-in thermnl averiond protection, H67 2 23-3/4 14 20-1/4 7/8 ! o 120
3 pg‘ane mators require external-ovcrlead Hok P 23.3/4 14 19-1/4 7/8 1172 3 Fhose 122
protection. : 208 or 230/460 Velt
O aperovi
Ed APPROVEL forny
— = p—
. O T ! TR S TS I B
R i Y ts [ R | H ; ! NOT APPF“"’\‘T‘“ N ! . :] |
T rom BRI R e ""}i"" e JPUFIES [ OSSO —b- e - : - B el Saaot o B
. e [ HESIN _ I T S N Lo/ LT, .r;r’v.w-—t-*"‘ IS0 DU T NN NSO SO
.o- 80 e | i . &R n L Lusthi the o i '
R e ¢ ' e D~ e hefarj =it ity RN RN S
" — vl -~ T "i‘s."lé‘q_:) TRAGTT H T R e
—————— . R - PR B, uf"'t L o -~ PSR FUVUUN S, P
N llnlulrali\.nﬁb b . .

—z'n-'lmr lnwln

40

T a

|

1

- — M—--T—— 4.‘ ..,i:._ .- ;
C\mﬂri’?ﬁ‘ i !_“. g Fol =t

TUVAL HEAD IN FEET

[}
=]

I’ : ;._l.__i._-f...__]l__ e e
i

i H

i
I
|
i

]

VN .._._.H53 .- 5 [P Ry, e > ] JE |.-- O | .
R __5 — ‘_7 : -‘_-.-l.-._ - a.

i

%

| mus ciart 18 BASED ON
1780 R.P.M. 80 CYCLE MOTORS

"'} PoR 25 OR 00 CYCLE MOTORS

. I .
A S ——~{ WRITE FOR SPECIAL CAPACITY CHARTS [~
i R ki :
} i i !
b — —— B e . .,;...,..__ -
S ER N S N [ -.ui
i iy
: ' i t
50 80 7 80 80 100 110 120 130 140 150 160 170
) CAPACITT IN U.S. GALLONS PER MINUTE
[ICIE Ty . . ’ Lo N

¥or-exact installation data, write Marketing

BB - 12

Dimenzions ghown are for reference only.

Division for certified dimensions. . )
Litho in Coasd
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ARMSTRONG HIGH DUTY CIRCULATORS
SUBMITTAL DATA

TODELS: H32-H41-H51-N52-M53-1154-H63-H64-1H65-066-N167-11680 60 CYCLE 1750 RPM ‘

L4

CUSTOMER CUSTOMER' S ORDER NOD ARMSTRONG REFERENCE
) FNGINEER JOB REFERENCE
SPLECTFICATION REFERENCE NO. OF PUMPS QUOTATION REFERENCE
PUMP DESIGN DATA MOTOR DESIGN DATA
PUMP_MODEL H.P '
© AND SIZE: : : RATING ENCLOSURE
NOTE: Modela H-32 and li-4] ore down-discharge. -
Models li-51 thru H-68 are up-discharge. SPEEIK':
CAPACITY TEMP. VOLTS ' CYCLES PUASE
FEET LIQUID
 HEAD MAX TMUM \\'Ui”\'lt\.‘c PRESSURE: For Models He«32 and .
COMPANION FLANGES ARE FURNISHED FOR SUCTION H-41 - 125 pai. For Medels H-51 thre H-68 - 175 pai
AND DISCHARGE. OF PUMP v MAXIMUM STANDARD OPERATING TEMPERATURE: 225°F,
PART NAME - STANDARD PUMP CONSTRUCTION OPTIONAL FEATURES
MODELS H-32 & H-41 ° MODELS KW-51 THRU [1-68 ) HIGH TEMP. CONSTRUCTION
_ ' STANDARD BRONZE FITTED [} STAINLESS STEEL SRAFT
VOLUTE CASING svevesvsns |Cast Iron : Cest Iren O
IMPELLER cvvveuvvananssvs | Steel -~ Plated H-51 to H-54: Braas - Stomped SPECIAL ELECTRICS
N . H-63 te [1-68: Bronze - Cast D ALL IRON CONSTRUCTION
BEARINGS suivvvesanssnnees | Sleeve, Oil Lubricated Sleeve, 0il Lubricated
SHAFT vaveveraevinnaseds [Alloy Steel - Copper Sleeve| Alloy Steel - Copper Sleeve [ ALL BRONZE CONSTAUCTION
SBEAL seassessavanssnsess | Mechanicoal ' Mochonienl ’ :
ggﬁ;{gganv SEAT sevsssas | Cast Iren ARMSEAL Ceramic ] BRONZE FITTED CONSTRUCTION
PR AR Rb NS SRR Flexible, 4-Sprin Type F_lexible Tvpc
MOTOR (1750 rpm) sessans |Sleeve, ﬂesilienLgMountcd Sleeve, Resilient Mounted - SPECIAL MOTOR ENCL
PREPARED BY ittt eae e ia e icansmraamr i taaenrans
[ 3 L T R e e e
FORM NO. 60G49C
CRIGINAL PAGE IS ‘
|  OF POOR QUALITY ‘
| L
TYPICAL
! ARMSTRONG .
CIRCULATORS ARMSTRONG PUMPS INC.
. NORTH TONAWANDA, MY, . : 14120




ARMSTRONG

FILE NO.: 5010.90
DATE:  Aug. 18, 1973
SUPERSEDES: 5010,90
STANDARD CIRCULATORS
60 CYCLE -~ 1750 RPM
DIMENSIONS AND ELECTRICAL DATA
Ry
FLANGE DIMENSIONS CHARACTERISTICS O APPROX,
MODEL § PIPESIZE IN INCHES STANRARD 60 CVCLE SIPING
NO. | IN INCHES EQUIPMENT WEIGHT
- IN LBS.
A B ¢ b ] Hr | hiase VOLTS
825 34 13.374 [ 6172 Tvserga | apa )z 1 24
1 133/ e P2 [ am | vz ! 24
1-144 13308 [ 6102 fra-f2 | 2 | 12 ! 24
1-1/2 13-3a | 6172 Jt-12 ] 1% ) 12 ! . 24
N e e ———
534 1-172 15 f-142 Y12z § | g6 | 36
538 2 15 Redg2 ozeaz2 L ym g s 1 a1
545 2-112 15-3/4 | 10 t2a42 ot 13 1 A6 '
3 15-3/4 | o 12-112 | 74 1 . 56
Sa6 3 15.3/4 | 10 12172 {1 173 [ 65
@ Motors with spreial current characteriytics 19. & 2 5723 3
availahle at extra charge as listed in 558 : 1 q_} ’}i }% : f : ”5 % ‘tcln';{:.r' gm Ja60 gg
price sheels, 2 ;]
All single phase motgrs are equipped 557 3 20 12 re-1j2 | 1 34 ! 1157230 K5
with butlt-in thermal overload protection. 3 20 12 16-1/2 | 1 Al 3 208 or 230/460 45
3 phase motars requirc esternal overload ™ g4g 3 25 14-174] 20174 | 1 1 11157230 135
prozection. 3 28 14-1/41 2014 | 1 ) 3 | 208 or 2300460 138
40

a6

THIS CHART IS BABED ON
1750 R.P.M. 60 CYCLE MOTORS

FOR 25 OR 50 CYCLE MOTORS
WRITE FOR SPECIAL CAPACITY CHARTS

a0
4 & ®
. E o
E a6
=
By
8 20
-
-t -
:
30 40 60 60 0 au 80 100 116 12 130 140 150 180 170

CAPACITY TN U.S. GALLONS PER MINUTE

s .
Dimensions shown are for reference only. Fer exact instellation data, write Marketing
- Division for certified dimensions.

Bh — 14

FORM . NO. 6166-D

Lithe

in Conoda



RN TR e T T e T

LAl i by o g T CAHPIES T TR Tl

i BB s BRSSO L T e

it B R kL eRG T T R Ty T

ARMSTRONG STANDARD CIRCULATORS
 SUBMITTAL DATA

3-857-569

60 CYCLE - 1750 RPM

TR

MODELS: S25-S34.535-S45-546-S5
CUSTOMER ]

CUSTOMER'S ORLER NO.

ARMSTRONG REFERENCE

ENGINFER

JOB REFERENCE

SPECIFICATION REFERENCE

NO.OF PUMPS

QUOTATION REFERENCE

- e mm————— e w

PUMIP DESTGN DATA

MOTOR DESIGN. DATA

COMPANION FLANGES ANE FURNISHED FOR SUCTION
AND DISCHARGE OF PUMP

PUMP MODEL i.p
AND SIZE: . RATING ENCLOSURE
NOTE: Models S25 to Si6 are down-discharge. —
Models S55 to 569 are up-dischargn. SPEES
TEMIY, VOLTS CYCLFS. PHASE
CAPACITY. or
FEET
LEQUID .
| HEAD ) MAXIMUM WORKING PRESSURE: 125 psi

MAXIMUM STANDARD OPERATING TEMP: 225°F,

COGNSTRUCTION

OPTIONAL FEATURES

BEARINGS +eenvenvonnraee
SHAFT soverseanvarsveres
SEAL svvennnnsanennainns
STATIONARY SEAL FACE ..,

COUPLER +oensscvanienans
BOTOR: 1750 rpm aveessse

Sleeve Oil Lul ricated

Allay Steel-Copper Sleeve
ANMSEAL Mechanical

8235 to 846 « Case Tron

S35 1o 86T - ARMSEAL Ceramie
Flexible d4-apring Type
Sleeve Bearing
Hesilient-mounted

PART NAME :
’ : STANDARD ALL BRONZE
PUMP BODY sesncscctnmens Case Iron Bronze
IMPELLER coeservvasnesas |Steel-Plared Brass - Stamped

Sleave Oil Lubriceted
Alloy Steel-Copper Sleeve
ARMSEAL Mechanical

ARMSEAL Ceramic

Flexible 4-Spring Type
Sleave Benring
Resilient-mounted

SPECIAL ELECTRICS

SPECIAL COUPLER

noooooo

HIGH TEMP. CONSTRUCTION
SPECIAL MOTOR ENCLOSURE
ALL TRON CONSTRUCTION
BRONZE FITTED CONSTR.
STAINLESS STEEL SHAFT

ARMSTRONG
CIRCULATORS

-

PRODUCTS /!

g

BB — 156

ARMSTRONG PUMPS INC.

NORTH TONAWANDA. N.Y. 14120



ARMSTH T

2440

S eme—— O

FILE NO,, nsG T |
.. nF " ,_‘,‘ F F p __‘ i DATE: Nov, |, I')';_.'i
| FLEXIRLE PUNMP OMMECTORS SUPERSEDES: NS
c:l..'BM? i F/—\B- 2ATA
' [
RITES 40 O 2 I D DU B B b DI OF A FEC=2412 T FFC=12
CUSTOMER l CHRTOMFI' S ORDER NO ARMSTRONG REFIERENCE
t ‘
i !
Rl | N i
T ' e .
ENGENEER : JOR REFERENCE
]
e T T ?
SPECIFICATIO™ Bppbn wep (HICYTATTTON REFERENCE :
[Rp— |
[
NmaAar 1S !
QL4 . 5
S [N S S :
EH"“'.I TF(Z
- e
===Th "] il
I b
— - 'r — e ma ——
T #
| ] //I
N 1 f
cowsrnur1lov :
SIZES % 0 17 _ B x " ;
CORTIICT 1O A
SI7ES vr'1n:r'_ﬂ*~_ ” _ D
o aay. MAY EMIFE WOHKING PHESSLRE s
CHARTITY TNESTIF AT oS ] 1?%3:‘11“:5’1 m_-f-ln.“.a.l.l. 031G ! QQ?EE?;;& ;
HEQ! TRED 3 S0, npr LGN AT T6OF AT 250°F ¥T. LDS, {
| 1Ee 10 R IR R T T 950 578
AR 3 - OO 550 bo
t ;
TEC 1 4 IR0 330 34
2 4 CpOTEC T-1/4 11 R-1.2 150 410 1 )
T p el ) Pl ] 9 114 375 [-1/4
e e R e e
el b -1 S 440 -1 /8 .
UNFTS MESESTR v 20 YURRAYTON PLUS 178" MISALIGNMERT, TOR PULSATING PRESSUNE, REDUCE

R peht

JUAGHRE 1Y Sez,

FEATURES: WATER] )

o CUIT i CTHRATHY

o MININTZES 51
PIPE ALY LTI

o REDUCES MOGTRE
o SAVES EPALL
o LONGER SRV

i
"{nli

HETADED EUB2 ARRON 2TEES

RIS TE D

as 1 |

-

LRI I I A

FORM NO. 65241
Litho in {anads o0

Bt - 18

T .

anPA-nFD F.\ e e b

DATE ........0v

AR RS E RN

MORTH TOMAWANDA RV

UL N R LRI )

ORIGINAL PAGE N
OF PCOR QUALITY

Nemzd ARMSTRONG PUMPS INC.

LR A N L I

8120
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ARMSTRONG FLEXIBI:E PUMP CONNECTORS

il
- =
"y, 3
-
.’ 13 x
LI o :
.."«} .-
e Mol iy
W
o) B e kY
IS
- Aty Bl g
L
B
MODEL FFC
QUATITY e e T . NOMINAL | sovgnaLt, | 473 1B WORKING PRESSURE APPNOX.
HHQ“‘RRH" ]_n].nTl FHOATION “f\)‘ﬁl'l‘ PIPE S17E LENGTI! |’-'1{G SHIPPING
“(h AT 70°F AT 2549F WT. LBS,
FIC 2172 2-1.2 9 500 460 13-1/4
I3 3 Y 230 304 14-3/4
FIFC 4 4 9 230 212 19-3/4
FFC 5 5 g 265 244 27-3/4
FIFC A 6 1] 2410 221 ] 32-1/2
FirC 8 8 12 185 170 38+1/2
FFC 10 10 13 165 152 16
: FFC 12 12 14 153 143 108
CREMPTNT - AT -
UNITS DESTGNED FORN PUMP VIBHATION PLUS 1/6° MISALIGNMENT, FOR PULSATING PRESSURE, REDUCE * FACE TO FACE
MAXTMUAt WORRING PRESSURE RBY S0%. : '
CFEATIRES: MATERJALS:
P FOUALLY ADLE TO HANDLE s« STAINLESS STEEL CORRUGATEDR
CUTELED O 0T WATER TUBIRG AND BRAID
rCLEYTONS VIBRATION o STEEL FIXED F_I.ANGES -
* NI LUTARS STRESS TN ASA 150 Ln STANDARD
BIDE AND FORTPYMENT ° COMPANTON FLANGES NOT INCLUDED-
s REIHICER RNTGE ' '
M = QAVIY SRACE
R LONGER SERVICE LTFE

GENERAL
PIPTNe VUi RE ANCHOCRED SO NME PIPING WEIGHT NDOES NOT REST ON THE PUMP CONNECTORS.

SPECYFECATION

: FURNTSH AND TNSTALL, WHURE SHOWN ON PLANS, ABMSTRONG FLEXIBLE PUMP CONNECTORS WITH
o~ STAINLESS STEEL BRAIDED REINFORCING AND FIXED ENDS. '

MODELS __ SIZES

- PAGE 2 OF 2 -
BS 17
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ARMSTRONG
ANGLE TYPE FLO-TREX CONTROL VALVES

MODELS FTA-225 tv FTA-68

\ PERFORMANCE
| el JETT TR —%---—-A {with velve open) -+-—mm=in- D
! Pressure Drop in Feet of Water
. {Clearance -—— ——— e e e L e e
System cannection required Model Ling Velocity in Feet per Second
e to remove "3_{""—“—-'—-' — e -—--'—E. o — s e e —
cover] t/sec. |4 fi/sec. |5 Tu/sec. (6 I1/sce. | B {t/mue. |10 ft/sec.
-l FTA-225
g : FTA-23 240 | 264 | 290 [ 320 | 43ft | G50
B | ETA257s | A5 amm | G0 gpm | 75 gpm I Ok gpwsy [ 120 g 150 gram
S FTA253 |
, . /\ ! TTA-33 230 | 25t | 2700 | 280 | aBft | 5707
' FTA-34 70 9pm | 92 ypm | 115 gpm| 138 gpm | 1B5 gpmi 230 gqpm
et i B H e L e B
R FTA-45 2.2 11 2.3 11 265 h 2T 3711 £S5 h
Byt 118 gpm| 155 gpm | 188 uumi 248 gpm| 315 gpim! 3G gam
FTA-46 ; 5
' FTA-55 216t | 221 ait ) 28 | 350 | Bun
\ FTA-S8 1B7 ypm) 250 gpm | 3156 gpm! 375 grmjj 500 gpm {625 gprn
. : . . FTA-86 20ft | 240 | 220 | 236 | 34t i 514
Pump disch £ b F lpipe support} Oft [ 23t | 2260 230 | 34k 3 51h
‘L’;‘,‘,’ne'c‘f;o‘,’{ge {purge pipe supp ETA-G8 270 gpmi 360 gpm | 450 gpml 540 gpm% 720 gpm '900 gpem
TYPICAL SPECIFICATION DIMENSIONS °
Furnish and install on the discharge line of Connection I
each pumping unit an Armstrong Model FTA Sizes Max.
Angle Type Combination Shuyoff, Balanc- Model 1zf:zﬂgegA OIMENSIONS (inches) Body | Wi
ing and Check Valve, with positive spring- it tinis ALl R e e , .. .| Dia
loaded seating, fianged cast iron body, bronze inlet | Outlet| A B c p |t F
;ili?nand seat, and stainless steel stem and FTA225 5/ 2 2172 |81/a |aria [ara | a2 |1z . s
P 9'. . ; | FTA-23 |2 3 B-1/4 {41136 (4174 | a2 /2|1 71721 42
s‘ig:;’!ec:sea:‘a’né’: installed 1o allow for valve FTA-2526 | 2-1/2|21/2 |B-1/4 |a-1/4  |&1/a | 4172 | 1i7 |7 7| 42
’ FT~-253 |2-1/2 |3 B-1/4 [a-11/16 |4-1/4 | 41/2 11211 7-1/2] 50
FTA.33 3 3 8-5/8 [4-3/4 4-3/4 | 51/4 | 3/4 |1 7-1/2| 56
FTA-34 13 |4 85/8 '|66/8 [4-3/4 56141341, |9 5™
YMATERIALS OF CONSTRUCTION FTA-a1 |4 |4 Jwove|saim |eam e |valioia] a1ja) oa
. BODY cast iron FTA-45_ 14 |5  |10-1/B)|&5/B  |5-3/4 | 6  3/411-1/41160 102
DISC-._d SEAT b ze "__ FTA-46 4 & 10-1/81 7112 5314 . 6 34 a1 107
n ron FTAS5 |5 |5 |116/8|61/2 |61/2]7 17|74 10:3/4 | 138
_STEM _ __ __ stainlesssteel FTA56 |5 |6 11-6/8 | 7-318  |61/2 | 7 " EXY7YETIE AP
SPRING stainless steel FTAGG |6 6 13 7 7 s 12 12:3/a 148"
PACKING graphited asbestos FTA68 |6 8 13 834 |7 B 12 13-1/2]153
® Consult factory for certified dimensions
QA mar & DESIGN {NFORMATION
r O\.G_'r"\ « Ma;iimum working pressure . . ... 175 psig
Maximum working temperature.. 300°F

B
3
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ARMSTRONG SUCTION GUIDE [m+ o

CATE: Feb. 15,1974

SUBMITTAL DATA DATE: March 31, 1971

MODELS:

SG-252 TO SG-1010

CUSTOMER

CUSTOMER'S ORDER NO.| | ARMSTRONG REFERENCE

ENGINEER

JOB REFERENCE

SPECIFICATION REFERENCE

QUOTATION REFERENCE

QUANTITIES REQUIRED

MAXIMUM WORKING PRESSURE 175 PSIG - MAXIMUM WORKING TEMPERATURE 300°F.

CONNECTION SIZES 125 LB A.S.A., FLANGED
MIDEL. NUMBER QUANTITY REQUIRED IDENTIFICATION
INLET FROM SYSTEM OUTLET TO PUMP
. e e
FROM SYSTEM 4 S ‘
f
s o ' 3 LR 10
| PREPARED BY........... BERe I':], ........
i % . Py BeRETy "
iDATE:. B A o SR S R e B ST

TYPE SG SUCTION GUIDE

s Form No. 6430-A
Litho in Canada

: | I |
| |
| il

| | :
lnerio
4 ARMSTRONG PUMPS INC.
GUAL NORTH TONAWANDA, N.Y, 14120

B6— 19




s
- N = N - .
T 1 (To withdraw ARMSTRONG SUCTION GUIDE ¥
Intet © strainer}
i s FOR USE ON SUCTION CONNECTION OF CENTRIFUGAL PUMP
: TO SAVE SPACE, SIMPLIFY PIPING AND PRO.IDE
i A STEADY FLOW CONDITION AT PUMP INLET.
l RS
Quiiat F_—..... e L 1 e
MATERIAL
N\ "
| S i I G 1011 ‘CAST IRON
oty STRAINE Rttt eininii e inasnntennrrenssrannsans STAINLESS STEEL
IR START-UF STRAINER +evnvrvneeerieeeennnnnes. ... FINE MESH BRASS
' = Support by (Remove and dispose of start-up strainer after ! nonth operation)
Purge F ~ Contractor GUIDE VANES ©enuvttennrs e snneeeonnnseanneeanneeeersans STEEL
Pipe size |t ‘
COMPANION FLANGE
NGT INCLUDED DIMENSIONS
WODEL No 1250 4.5.A. g;?:wgg rsnTE'}:”.G‘Er!L DIMENSIONS ( INCHES) S sﬁ”“o"
MO TRLET [t | TR |tso. | A B C D "WME [ F 1 G | o |af ias
5G-252 MNpm an 18" 37 3.1 4 [4-1.4 8-1'2 4-3.4 T 1/213-1/8 1 ¢+ 36
5G-32 E 2 18 37 4-111614-1,'4 B-1,2 4-3°4 7-12]12131/8 1 37
SG-QSSS-_‘;:'; 2y 18 kY 4.1 1 4-1-4 | 8-1721 4-3 4 7 172 13-1/8 1 40
$G-3235 3 2 18 37 4-11'161 4-1/4 §-1/2 4-3/4) 7-1.2)1/213-1/8 1 41
- §G-33 3 3 1.8 50 4-3°414.374 9.1 5-1/%1 7-1/2 |13/4(3-5/8 1 §3. '
SG-413 4 3 18 50 5-5 8| 4-3/4 | 9-1/2 5-12 ] 37413-5/8 1 55
SG- 44 4 4 1.'8 B2 5-374 | 5-3/4 |11-1"2 7 9 3/44-174| 14 75
5G-54 5 4 1.8 82 6-5°B|5-3/4 |11-1,2 1 10 374 14-174) 1% 8!
SG-64 6 4 1.8 82 T-1'215-34 |11-1.2 7 11 374 14-1/41 1Y 86
8G-55 5 5 1'8 104 6-1/216-1-2 |12-3 4 8 1¢ 1 14.7/8] 14 95
S§G-65 6 5 18 104 T-3/816-1/2 {12.3/°4 8 11 1 14-7/8] 1% 106
SG-66 6 6 1'8 153 7 7 14-1°4 ] S-1/4111-1/4) 1 |5-3/4} 2 146
SG-86 8 6 18 153 8-3'4 7 T4-14 ] 9-174(13-1.21 1 (5-3/4] 2 151
SG-88 8 8 1.8 275 9.1 4719-1°4 18 12-1.74{13-374| 1 7 2 240
5G-108 10 ] 1'8 275 11 9-1"4 18 12144 16 1 T 2 265
SG-1010] 10 10 178 420 11-1°4(11-1-4 f22-1/2 15 16 1 18-1/8] 2 360
PERFORMANCE
PRESSURE DROP IN FEET OF WATER
\ODEL NO. VELOCITY IN FT../SEC. _
' 3 FT. seC.) 4 Fr. sEC. |5 P1.osEC.| s FT.sEC |8 Y. 'sEc. f10 FT.SEC.| 12 FT./SEC
$G-252 LD el | o0 o) .32 foo] L43 fr.] LAN e |1.28 foof 1,72 fe MAXIMUM
8G-32 (12 Gy} 143 GPM) | (54 GPM) | L64 GPm) (us arw) | (108 GPM) {128 GPM) WORKING
8G-2 25 1 1R fu.y .32 fe. ) LAl feop 072 fu 128 [o.j2.00 fe.g 2.88 fu. .
$G-325 (45 GPM) | 60 G| €53 Gy | 190 GPu) (120 GRM) | (150 GIM) | (180 GPW) PRESSURE
SG-33 220 fo.| .35 foo] .55 fr.| .80 fo.|l1.42 fe.2.20 fr,| 3.15 fe. 175 PSIG
SG-43 (70 GP) ter opw) | c1ts gPMY | (138 GPM) | ¢1ps gewy) | (230 GPM} {276 GPM)
‘:’g'gi 17 fueo) .29 fe.l .47 fu.] .68 ru.]1.20 Ft.j1.90 fe.) 2.75 fe. )
‘SG:“ (tye opy) | 135 opw) | 1198 Py | (23 oM | (315 GPM) | (396 GPM) | 1475 GPM) MAXIMUM
SG-55 23 fr.| .41 ft.] .67 fu.| .95 f.[1.70 fu.{2.65 ft.| 3.80 fr. WORKING
§G-65 1187 GPYY | 1250 GPME ! ry15 GPM) | (375 GPM) | {500 GPM) | (625 GPM) (750 GPy) TEMPERA TURE
5G-66 .22 fe.| J3B fr.y .60 fo.| .86 fu. f1.54 fe.{2.40 fe.] 3.45 fe. 300°F
SG-86 {270 GPH) | (360 GPM) | €4SD GPM) | (540 GPM) | (720 GPMY [ (900 GPM) | (1080 GPM) *
SG-88 21 fu.| 037 fel] .58 Fe.| SB35 fe.f1.30 fe.o|2.30 fo.| 3,35 fu.
SG-108 (470 GPMY | (628 cPM) | (780 GPHY | to4o GPMY ! (1250 GPM)| (1550 GPM}| (1870 GPM)
$G-1010 | 26 fr.l .46 fe.| .73 fu.f1.03 ft.[1.85 ft.[2.92 fe.| 4.20 fe.
(740 GPM) | (980 GPM) | (1230 GPM}] {140 GPM) | (1960 GPu}| (2450 GPM)| (2940 GPM}
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DIFFERE
PUMP CONNECTORS

NTIAL

MODEL 152-TR-1215

FOR PUMP SUCTION AND DISCHARGE LINES

The new Keflex Bellows Type Differential
Pump Connectors, Mode! 152-TR-1215,
are designed to compensate for multi-
plane axial, lateral and angular movement
in non-tortional applications. At the same
time, they e/iminate the need for a sep-
srate expander on the pump discharge or
a separate reducer on the pump suction
side. By eliminiating this steel taper, the
differential pump connector saves the
cost of the taper, plus the cost of installing
it and the valuable space it would nor-
mally occupy.

The new differential pump connector has
retained the same superior design charac-
teristics as the Keflex standard bellows
pump connector. It is capable of a maxi-
mum operating pressure of 750 PSIG
and a maximum operating temperature
of 800° F. The unit can also achieve a
total axial traverse of 5/8” (1/2" com-
pression, 1/8" extension), a totzl lateral

A [T IRELE S 7 o 1
'-")i':"&“‘f 3 78) ‘::‘.A} ! (8
S "1 -‘-\‘""? "?‘ wie 9% Xl
‘* |';r..- : S ey
Mink., VOSSR 5.

movement of 7,8 (1/16" each side of
center line), ard an angular offset of
3-1/2 degrees maximum. Heavy duty
restraining rods and spacers assure pro-
tection against bellows distortion in the
event anchors are not properly secured.
Chatterproof spacers absorb mezhanical
vibration without hampering axial, lateral
and angular movement of the connector.

The new Keflex differential pump con-
nector is currently available in eight sizes
as listed on the opposite page. Contact
the factory for other size combinations
you may have or need,

TO ORDER: Specify the differential
pipe sizes desired (i.e. 4" x 3"') followed
by the model number 152-TR-1215.

Refer to Keflex Bulletin KPC-3 for
installation and other operational data,
also for other pump connector models.
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This page has been removed because of copyright material. For
information on the Keflex Differential Pump Connectors, contact
Keflex, Inc., 225 §. Main Street, Bartlett, Illinois 60103,
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ARMSTRONG VORTEX AIR SEPARATOR
SUBMITTAL DATA

VA-2 T0 VA-12 LESS STRAINER

ek e g et v e L sy © LS fe ey SR e s e ey © g e et o me Tapms s T Er i

FILtE NO, 503%5.955
DATE: Sept. 20, 1974
SUPERSEDES: 8035.955
DATE: May i0, 1974

MODELS:
VAS-2 TO VAS-12 WITH STRAINER
CUSTOMER CUSTOMER’ S ORDER NO.l | ARMSTRONG REFERENCE
ENGINEER JOB REFERENCE

SPECIFICATION REFERENCE

QUOTATION REFERENCE

MODEL NUMBER MAXIMUN FLOW

WORKING CONDI TIONS

MAXIMUM WOPRKING PRESSURE +uevuevnvveenns 125 pai
USGPM MAXIMUM WO..iTNG TEMPERATURE +ovvvenvnnn. 3509F
HYDROSTATIC TEST PRESSURE 4.vevvvonean.s 200 psi
CONSTRUCTION CF VORTEX AIR SEPARATOR SPECIFICATIONS

Fabricated stee! shell constructed according to ASMECode
for Unfired Pressure Vessels.

Form U-lA Manufacturer’s Data Sheet signed by N.B.
Inspector provided in accordance with ASME Code for the
following units ONLY: VAS - VASS to VA12 - VAST2
inclusive. -

Certificates are not required, and are not available, for smaller
Units VA2 - VAS2 to VA4 - VAS4 inclusive.

‘Crnnections provided for @
{a) Main inlet and outlet fiow
{b} Air connectiohs for line to compression tank
{¢) Drain flushing connection at bottom to eliminate
dirt and sediment
{d} With strainer { )

J.5. PATENT NO. 3771290

without strainer { )

REMARKS AND/OR ACCESSORIES

DIMENSIONS: SEE REVERSE SIDE

VERTICALLY MOUNTED AIR SEPARATOR HAVING
STEEL TANK WITH TANGENTIAL INLET AND OUT-
LET FOR SEPARATION OF AIR IN HYDRONIC SYSTEM
AND TO AT AS A SEDIMENT TRAP. REMOVABLE
STEEL AIR COLLECTOR TUBE. .

SUITABLE FOR PIPE-LINE MOUNTING..

Form No. 6429-D
Litho in Canada

FEaEaL g v o
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ARMSTRONG PUMPS INC,
North Tonawanda, N. Y. 14120
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DIMENSIONAL DATA - ARMSTRONG VORTEX ATR SEPARATOR

4 ]
NOTES: | TG ‘
1. INLET AND OUTLET CONNECTIONS - - - -
‘*A¥ ARE NPT FOR STZES " Ihtel
TO 3" AND 150# A,S.A. (8F) e . _ _ : -
FLANGED FOR SIZES 4™ TO 12% o }

BOLT HOLES IN ALL FLANGES
STRADDLE VERTICAL G

MAXIMUM WORRING PRESSURE
- 125 PSIG

- o DII

“ A" INLET (SEE NOTES 1 & 2)

HAXIMUM WORR%%G TEMPERATURE
330°F

/
!

e

‘“B" NPT AIR OUTLET
- 5
”E"
* A'OUTLET (SEE NOTES 1 & 2}
uJu .
e O.D._h' C”
———
f;
——— ,
\ A
“F" (APPROXIMATE) ‘
WITH STRAINER LZSS STRAINER
“GUNINIMUM DIS-
4* NPT FOR 3/4* NPT FOR “ B NPT FOR TANCE REQUIRED FOR
* CLEANOUT AND . DRAIN AND "DRAIN AND AIR TUBE REMOVAL
AIR TUBE REMOVAL BLOWDOWN AIR TUBE REMOVAL
(3" NPT ON SIZES
VAS-2 & VAS-2%)
MODEL NUMBER DIMENSIONS (IN INCHES) yax APPROX.
- |WETGHT LBS.
LESS WITH E F | E ] F FLOW
~  STR. STR. | A B C D : G H J K USGPM( LESS | WITH
LESS STRAINER | WITH STRAINER STA.| 5TR.
VA-2 [VAS-2 | 2 ] 6 10 |18.1/2| &6-1/2|19-3/8 | 7-1/4 ) 14 | 6-1/8 {5.15/16| 1-3/4 60| 22 | 24
VA- 2}4[VAS- 244 2y 1 7 12 | 18-5/8| 5-7/8 [19-3/8 | 6-3/4 | 15 | 5-5/8 | 6-5/8 | 1-7/B| 90| 28 | 40
VA-3 [VAS-3} 3 1 7-1/2 |14 | 20-3/8| 6-5/8{21-1/2 | 7-3/4 16 | 6-1/4 | 8-5/8 [ 2-9/16| 180 | 36 48
VA-4 IVAS-41 4 t1-372 fo9-1/2 {18 l24-1/2| 7.3/4125-1/2 | 8-3/74) 20 | 7-1/4 |10.3/4 |- 3-1/8 | 310} 92 | 143
VA-5 [VAS-5 | 5 |[1-1/2 11 20 | 27-3/4| 6-5/8l28-3/4| 9-5/8| 23 | B-1/8 |12.3/4 | 3.5/8 | 500 [i22 | 133
\-6 |VAS-6 6 1-172 |2-1/2 )24 |31-1/4| 9.5/8)|32-3/8 {10-3/4 | 26 | 9-1/8 16 4-11716] 725 [1¢6 2nei
VA-8 |VAS-B {8 |[_ 2 16 28 | 39-3/8| 12 40-3/8 13 33 [1i-3/8 20 5.11716) 1250 [ 372 | 384
VA-10[VAS-10/ 10 | 2 20 [32 [46-7/8].13.3/4|47-7/8 [14-3/4 | 40 {13-1/8°| 24 | 6-5/8 [2000 | 526 | 540
VA-12[VAS-12]| 12 2 26 {38 |57-3/8| 16 58-3/8 | 17 49 | 15-3/8( 30 8-5/8 | 2B00 | BOS [ 820

B — 2



AR MS’WRONG FILE NOa 5011.90

DATE: Feh., 28/69
AIR CONTROL DEVICES o AR
FOR HYDRONIC SYSTEMS  Id g0 - Py
.5.} . L, o (:
ARMSTRONG BMA BOILER FITTING 1

Armstrong BMA Boiler Fittings are made in sizes 1" through 4". The size selected should be the same

as the supply main at the boiler.. The Armstrong Boiler Fitting is designed to remove the air at the
point of release - the boiler,

FIG, 1 —-T0 RADIATION All dimensions in inches

' ==, PIPE
X c . 2 UNIT| A BlCI|D TUHREAD K
TO ARMSTRONG ‘ ' NO. ETFlG
TMA TANK ARMSTRONG v
FITTING RS 2 1 (105 |4 2512|201 131 7
' 1 ¥ ' In ] 3
8 1EID5 4 |2g fi (2 4ix) 2] 7
SHORT NIPPLE a g 1a0s e dek (152 Al 2 7
T e S 2 2 |124 |ag (28 (25 |3 |2 | 3] 8
TOP OF BOILER 1\] S 2o|100 [ad {2t fes |2 |25 2| 83
LAy | oin 3 14w |<E 23 |5 Ja |2 | 2]102
DIPTUBE™ (o0 ecs Tllﬂ? L evon ¥ e e [ R E s SL A0 ; 10:
= AL . 2 [T AT N ] 4, oy L =
INSIDE TOP OF BOILER - ! Bt & |15 |42 | 2 | &g £ [1f1113

INSTALLATION NOTE OL+4

When installing Armstrong I:MA Boiler Fittings, care should be taken to cnsure that diptube does not
strike anv obstruction in boiler. If standard diptube is too long for insertion in boiler, diptube
may be cut to suit. Diptube must always be installed below inside top of boiler, See Fig. 1.

ABMSTRONG T™™A TANK FITTING
The Armstrong Tank Fitting is designed to maintain the correct amount of air in the expansion tank.

When selecting the Armstrong Tank Fitting it is important that the diameter nf the._expansion-tank-be...
known and a Tank Fitting be selected to suit as follows: -

. CONNECTIONS - NPT
FIG. 3 SIZE | praamhe = A B c
- TO TANK IAN R TO TANK TO BOILER
: TMA-9 g
. TMA-12(12, 13 or 14"
= 1]
l ; Vent s;:oulrir [ﬁ THA-16 16
open when fill- TMA-18 18" 1/2" 374" J-172" o 1-5/8%
A ing syster. When \\ " )
"T0 | water appears, = THMA-Z0 20 .
BOILER | close vent. Vent TMA-24 24"
should not be re- =
opened unless sys- TMA~L 45 G 1-1/4" a-1/2n Y 2.a/4m gn
!""" tem is drained. :
oo * MMA-L may bc used for smaller diameier {anks. Cut tubing
: - on installation to length cqual to 2/3 diameter of tank.
L |
l__c__! FEXPANSION TANK
: : ECCENTRTC COUPLING {——-—m —— ooy
SUPPLY TO RADIATORS FLAT SIvT WP ™~ ""=C !
| Ya—ARMSTRONG TMA FITTING
PI1PE SIZING FROM BOILER TO . 5
TMA TANK_FITTING b o SHORT NIPPLE
P ARMSTRONG - !
DISTANCE OF HORIZONTAL PIPE FROM BAA f o FtPITCH l'.l'P.NOT LESS
BOILER TO FURTHEST TANK _ FITTING —»[ Or i THAN 1% in 5 FT. -
UNDER | OVER 7 FT. OVER 20 FT. — REDUCING ELL. INCREASE PIPE SIZE FROM
7 FT, {UNDER 20 FT, | UNDER 40 FT. THIS POINT IN ACCORDANCE WITH TABLE
T 10 15" FIG. & SHORT NIPPLE
BOILER

CAUTION:- Vhen using several Armstrong.Boiler Fittings on one boiler, only one Boiler Fitting should
be connected to a Tamk Fitting. Expansion tank connections on remaining Beiler Fittings
must be plugged.

P aYa) -y



ARNSTRONG

SUBMITTAL DATA’

AIR CONTROL DEYICES FOR HYDRONIC SYSTEMS
125 psig WORKING PRESSURE - 250°F MAXIMUM OPEBRATING TEMPERATURE

CUSTOMER’

CUSTOMER'S ORDER NO. ARMSTRONG REFERENCE

ENGINEER

JOB REFERENCE

SPECIFICAT!ON REFERENCE

QUOTATION REFERENCE

BMA BOILER AIR FITTING

SIZE

aim Capads

1 1% 1% 9 2 | 3| s
No., Req;
TMA TANK AIR FITTING
SIZE 9 12 16 18 20 94 | L
No. Regq.
PREPARED 2 2 NS R
3 Y- 1 = ARG GG

ARMSTRONG PUMPS INC.

NORTH TONAWANDA, N.Y. 14120
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; : A
w000 INDUSTRIAL PRODUCTS COMPANY Effective July 1, 1075
AN ALCO STANDARD COMPANY Form %713
Conshohocken, Pa.19428 T e e
. TELEPHONE NUMBER  215825.9110 | A o "
215.828-0800 £ - ke d

SPECIFICATIONS FOR e, T

ASME EXPANSION-CTMPRESSION TANKS .~ =~
125 Lbs. Working Pressure -~ 188 Lbs. Test Pressure T
Painted Red Oxide or Galvenized C -

) I B

| /
N z

I“-—E—-ﬂ F F

RIGTRAITE PR

T v e N R LTANES R

T e e e B

|-

WEIGHTS
GAL. | A B c P F F PAINTED | GALY.
15 12" 33" g 4" T 712 1" ’ 454 * 50k
18 12 a9 8 4 7172 ) : 50 T80
24 12 52 8 4 7172 1 . 43 » 70
30 14 48 iC 5 CEIG ] . 65 <73
40 14 63 10 5 8378 1 ) 83 + 93
60 16 72 12 6 9y | < N3 - 127
. 80 20 62 172 16 ] 10 ] v 130 <145
100 | 20 78 16 8 10 1 v 162 Y] - 1Bl
120 24 65 ~1 20 10 1 [ <195 ~ 215
135 24 72 20 10 1, 1 - 218 _ 235
180 30 627, 22 1 KD T 295 |~ 318
220 30 77 22 N i3, 1. v 355 383
235 30 81172 77 7. 137, i, v 38% 775
30 30 105, 22 KK 13% iR + 480 517
300 36 71 28 14 14374 1y, © 4BS 515
400 36 93% 28 14 14374 1 © 634 675
515 36 120, 28 14 14374 1 < 789 B840
525 42 97 2 Sets 15" Ctr. 147776 2 ~ 834 882
750 42 136 2 Sefs 15 Ctr. 1477186 2 T133 T200 ]
1000 48 o 129 2 Sets 18" Ctr. 15774 p] 1729 1814
- 1500 48 198 2 Sets 18" Ctr, 153/4 2 2319 2421
2000 48 267 2 Sets 18" Crr. 15374 2 2914 3025

*Sizas normolly in stock for prompt shipment.

~ Tonks arefabricated to ASME Code,. subject to approval of o resident, licensed Inspector.

Telltole holes ore furnished in liev of inspeciion opening an all sizes thre 15 1o 144 gallien, Two 2'' plugged in-
spection openings are provided on sixes 180 thru 515 gollon. 525 gellon and larger ore equipped with an 11 x 13"
marhole.

Taps for 2 overlopping gouge gloss assemblies ore included on 525 gollon size & larger.

Guarantees are against defects inmoteriol or workmonship, and ore good up to the time of instollotion and test only,
The guarantee is to the extert of the tank only, ond does notinclude any allowence for replacement or consequential
domoge. Material must not be returned without first receiving our permission.

B-7

[PR!CES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

P S P S



\
,,
E’
!
|
|
|
|
!
i

HERELIT IS T I

SUBMITTAL

[ids hisei AbE)
Lom qh

COIETHS
ot

fohrivsiom
congtey- iy o7

mdomacy .

e QoK

hn,‘.!..a,,:__..... P o e

ARMSTRONG

RELIEF AND REDUCING VYALYES

COMBINATION UNITS

ILE NO. 50%1.95

DATE: Feb. 15, 1974

SUPERSEDES: 501195

DATE: Sept, 1, 1966
A

Note: Rcduc'ir'ug Valve faclory sct at 12 psi, adjustable
7 1o 25 psi. Reducing Valve equipped with
strainer, anti-syphon check, composition disc

and brass valve scat.

MODEL RELIEF , APPROX.
]
NO. SIZE serTinG | PPV |suIpPING WT.
c-11 4 | 30 PSI [ BRASS [ 2% LBS.
c-20 | 4" | 30 pSI | IRON 6 LBS.
RELIEF VALVES
MODEL | RELIEF , APPROX.
no. | ST2E | serTing | B°PY |sHIPPING WT.
RL-11 | %" | 30 PSI | BRASS | 1% LBS.
RL-20 | %™ | 30 PSI | IRON 3 LBS.

REDUCING VALVES

Note: RD-11 and RD-20 Reducing Valve same as used
in C-11 and C-20 Cambination Units.
complete with strainer and antl-syphon check.

All Units

: . . A (.
MggFL SIZE DEL.SEE‘I‘TING BODY SHII!)PPIRI\% WT. |
RD-11 | %* 12 psy * BRASS| 1% LBS.
RD-20{ 4" 12 pSI * TRON 3% LBS.
RD-50 | %" 12 PST TRON | 3% LBS. £
HRD-60 { %" 45 PSI + BRASS | 3% LBS.
HRD-70 | %" 45 PSI + | BRASS| 3% LBS.

“ Adjustable 7 PSI to 25 PSI.

+ Adjustable 25 PSI to 125 PSI. Maximum Initial
Pressure 150 PSI, :

BE — 1



ARMSTRONG

RELIEF AND REDUCING VALVES

JOR: -

ENGINEER: -
CONTRACTOR: -
ORDER NO. _____ _ DATE
QUOTATION REFERENCE: -
REPRESENTATIVE: -

COMBIN \ UNTTS
COMBINATION UNIT REDUCING VALVES

MODEL| STD. SETTINGS NO

NO. {mep. * | ReLipr {REQ'D. 4 MODEL | STD. DEL. + NO.
’ . 0 | el
C-11{12 PSI | 30 PSi NO. SETTING REQ'D.
- c-20|12 PSI | 30 PSI RD-11 | 12 PST
-2 2 [
* Adjustable 7 PSI to 25 PSI. Rb- 20 12 PSl
‘ RD- 50 12 pSl
HIRD- 60 45 PSI
RELIEF VALVES D > e
B HRD- 70 45 PSI
MODEL | RELIEF NO, :
NO, SETTING REQ'D. + “D-ll, RD-20 and RD-SO AdJus-—
table 7 PSI to 25 PSI.
RL-11 | 30 pST | - HRD-60 and HRD-70 Adjustable
25 PSI to 125 PSI. Maximum
RL-20 ; 30 PSI Initial Pressure 150 PSI.

ARMSTRONG PUMPS INC.

NORTH TONAWANDA, N.Y. 14120

Form No. 6069-A
Lithe in Canada
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WATTS
174A-740 SERIES

ASME WATER PRESSURE
RELIEF VALVES

for Pressure Protection of
Hot Water Heating Boilers

Sizes: %"’ thru 2"

The 174A-740 Series was developed to offer a
complete line of boiler safety relief valve sizes from
%" through 2" inclusive and with corresponding
high BTU discharge capacity ratings. Watts was the
first to offer this full selection of sizes, which afford
complete pressure protection for the great majority
of all hot water heating and supply boilers with a
single valve.

Sizes 1” to 2" inclusive are proportionately larger
valves to the %™ size. They are designed for larger
institutional and industrial installaiions to protect
high BTU rated boilers that need greater relief
capacities.

Whenever plans call for the latest and finest in
ASME. relief valves, you'll find them in the
Watts line.

«+FEATURES s "

Seat located above drain: water can’t be trapp
and sediment can‘t foul seat

Non-mechanical seat-to-disc alignment will not
stick or freeze

Water seal of high temperature resisting material
isolates spring working parts from water during
relief

No. 740 has the same design features as No. 174A
except for difference in body construction and
material

'SPECJFICATIONS |

BOILER RELIEF VALVES

Each hot water space heating boiler shall be equipped

with a pressure relief valve set to relieve below the

maximum boiler working pressur The device shall

be certified in accordance with - . A.S.M.E. low

pressure heating boiler code Secnon 4. The BTU -
rating of the valve must be in excess of the BTU
output heating of the boiler. Watts Regulator

Company Series 174A, 740 or equal.

B8 -3

- faster- than the boiler can_gener-

OPERATION: A hot water heating boiler operates normally
full of water and steams only when there is trouble with the
firing contrals. When this occurs, it is good ''safety’’ procedure
to reduce the energy stored in the boiler by lowering the heat
content of the boiler as rapidly as practicable.

WATER DISCHARGE

As thermal expansion conditions
develop, pressures may be built
up to the setting of the relief
valve. In this phase of operation,
it acts as a -water reiief valve,
discharging the small quantity of
water which is expanded in the
system.

PSP

STEAM DISCHARGE
Should operating controls fail,
permitting run-away firing, the
boiler water may reach steam-
forming temperatures, creating a
steam pressure condition. Acting
as a steam safety valve, it dis-
charges steam at the rate or

ate it, thus restoring System
pressure to a safer level,

.-’Y
PR

Aoy
.-

UESIGNED AND MANUFACTURED BY:
The n

WATTS

that
WATTS REGULATOR CO. = LAWRENCE, MASS.. US.A.
" With Representatives in Over 40 Cities trom Coast to Coast
' IN CANADA

WATTS REGULATOR OF CANADA, LTD.
WESTON. ONTARIO

L A ~- -3



K MATERIALS 5

174A Series
= Bronze body construction

¢ Non-metallic disc-to-metal seating

740 Series
® Iron body construction

e Non-metallic disc-to-metal seating

174A

Pressure range 30 lbs. to 160 lbs. with corres-
ponding high BTU/HR ratings from 650,000

Series

to 14,370,000 BTU/HR.
740 Series

Pressure range 30 lbs. to 75 lbs. with corres-
ponding high ratings from 925,000

10,700,000 BTU/HR.

Tested and rated by A.S.M.E. National Board of

STANDARDS -

ASME

Boiler and Pressure Vesse] Inspectors.

' o etd
YOl

- <DIMENSIONS -

No. 174A Series

“PRESSUREZTEMPERATURE ,

to

No. Size Model  Height  Length Weight
18R Atk M3 §7a” 22" 14z tbs.
- 174A 1% 1" M 53/a* 3" 31/ Is.

174A 1Ya"x 12" M 83" 43/a" &1/4 ths.
COIMA 1R"x 12" M 9" 47" 744 \bs.
Y 174A 2" x 2" M 156" BYVa”  13%a lbs.

" ES-174A-740 761

WATTS REGULATOR CO

A

MPANY

% CAPACITY;

No. 174A Series

SETTINGS and RELIEVING CAPACITIES

{National Board Certified Ratings)
B8TU Steam Discharge Capacities

Size 30 lbs, 100 lbs. 125 ibs. 150 ibs.
n 650,000 1,695,000 2,070,000 2,445,000
1" 1,005,000 2,635,000 3,215,000 3,755 000

14" 1,865,000 4,870,000 5,945,000 7,020,000

1" 2,020,000 5,290,000 6,460,000 7,630,600
2" 3815000 § 970,000 12,170,000 14,370,000

MOTE: We recommend Ng. 740 Series as best buy for hot water
space heating boiler requirements ketween 30 through 75 lhs,

No. 740 Series

SETTINGS and RELIEVING CAPACITIES

(Mational Board Certified Ratings)
BTU Steam Discharge Capacities

Size 30 Ibs. 45 ibs. 50 lhs. 75 lbs,
A 8 925000 1,245,000 1,352,000 1,886,000
"x %" 1,300,000 1,749,000 1898000 2,649,000
WUx " 2,105,000 2,830,000 3,075,000 4,285,000
%' x2" 2900,000 3,903,000 4,238,000 5810000
2°x2¥" 5250000 7,050,000 7,650,000 10,700,000

MOTE: Valve settings, nther than shown above, are available in 5 [b.
increments between the pressure range of 3¢ through 75 Ibs.

CWEIGHT - o i

Na. 740 Series

No. Size Model Height  Length Weight
740 w1 M 55/a" 3" 176 lbs.
748 1" x 12" M TVa" " 3s ths.
740 e x 112" M g3is" 45/8" BV lhs.
740 T2 x 2" M Qa” Blg” 7142 {bs.
740 27 g 22" M 115" 632" 164/2 ibs,
The name "

that profects I -

your name ,: H =

BB — 4,

LAWRENCE, MASS,,

U.s.A.

PRINTED IN US.A.
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- DIMENSIONS—CATALOG SECTION 2

-
controls WY ME D
CORPORATION urWTereH
. CONTROLS o
SWITCHES TV ALVES
tATITY COWTADLS 2'PipL size I%'B 2 mpe sizEs
125 PSI_AMER STD FLAKE SCIEWED__CONHECTIONS

2410 8% ppe s
(25 P51 AMERSTD, FLARGES

[

FIG.1
MoDEL | pirE 1 PG PRINCIPAL _ DIMENSIONS e [ FLANGE DRILLING  |NO.OF SHIPPING WT. | X~
ELE-
R SR | N [ x [ v [ 7|8 (RO TS| sc |wirs| tmon [monae| S
5 A | 1% e 2 - 8+ a4t - - - 1 18 20 | 4
14 28 ENE: i i : - -
. 73 I - 93 53 - 1 22 25 A
[
26F 27 | 2 | sy )4l & | 10t 6 4 K 43 ! 35 40 4 -
230 | 23 | 1 10 B 7 6 8t 4 T 5t 2 65 | 75 11
B
i30 38 3" | 1 [ 3 1 | 4 81 4 ¥ 6 2 | 70 | 80 | 1
4B a1y s 1 9 B | 121 B < 75 4 | 150 | 165 24
58 5" 1 193 1t 0 9% 14 8 - 8- 6 200 | 240 as
e 68 6" | 1 | ws 1 1 10 19 8 + ok g | 265 | 300 5.3

BASIC MODELS 1~-1/24, 2B AND 2BF ARE AVAILABLE IN CAST IRON OR ALL BRONZE, BASIC MODELS 2-1/2B THROUGH 6B ARE AVAIL-
ABLE IN CAST IRON, DUCTILE IRON OR ALL BRONZE, CAST IRON AND DUCTILE IRON VALVES ARE BRONZE FITTED.

VALVES MAY BE ORDERED BY SPECIFYING THE BASIC MODEL NO,, THE HOUSING MATERIAL DESIRED, THE ROMINAL TEMPERATURE
DESIRED, .HND ANY SPECIAL CONDITIONS THE VALVE MUST WITHSTAND,  AMOT IS ADOPTING THE POLICY OF ADDING TO THE
COMFLETE MODEL WNUMBER, A LETTER DESIGNATING ANY SPECIAL HOUSING FEATURES, ANOTHER LETTER TO DESIGNATE HOUSING
MATERIAL (C, B, D OR A, ETC,) AND A CODE NUMBER AFIER THE NOMINAL TEMPERATURE TO INDICATE TYPE OF ELEMENT.
THUS A VALVE ORDERED AS A 2-1/2B-160 CAST IRON BRONZE FITTED, WILL BE STAMPED ON THE NAMEPLATE AS A 2-1/2BOC=
160-01, THE O MEANS STANDARD CONSTRUCTION, C MEANS CAST IRON, THE Ol MEANS STANDARD 1096X- TYPE ELEMENT BRT
TO MAINTAIN A NOMIMAL 160°F. FLULD TEMPERATURE,

: AMOY THERMOSTATIC VALVES ARE TEMPERATURE RATED FOR THE EXPECTED NOMINAL OPERATING TEMPERATURE 1IN JACKET WATER
N SERVICE, ON LUBRICATING OIL APFLICATIONS, THE OPERATING TEMPERATURE MAY BE SLIGHTLY ABOVE THE NOMINAL RATING
DEPENDING ON THE TYPE OF OIL, FLOW RATE, AND OTHER CONDITIONS OF THE BYSTEM,

STANDARD STOCK TEMPERATURE SETTINGS AVAILABLE FOR A&S SERIES VALVES ARE 75, 90, 105, 120, 130, 140, 150, 155, 160,

165, 170, 180 AND 195°F., SOME OTHER TEMPERATURE SETTINGE AVAILABLE (M SPECIAL ORDER ON LIMITED STCCK BASIS.
b BASIC MODEL 1-1/2A REQUIRES ONE 1126X-(TEMP.) TYPE THERMOSTATIC ELEMENT, BASIC MODEL B REQUIRES THE 1096X-
(TEMP,) TYPE ELEMENTS WHICH ARE INTERCHANGEABLE ON 2" THROUGH 6" SIZE,

2" TO 6" TYPE B VALVES ARE AVAILABLE WITH NAVY PLANGE DRILLING,

CERTIFIED PRINT

CUSTOMER. BY

' PURCHASE ORDER MO, DATE

ForRm 121 W
AMOT CONTROLS OUTLINE DIMENSIONS :

CORPORATION MODELS A&B REV. 3
' THERMOSTATIC VALVES DATE 770

RICHMMOND, CALIF,. U.8.A, PRIMTED (N U.5. A

B9 --1
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LIST INSTRUCTIONS ~ CATALOG SECTION 2

_ Hol— MODELS A:B

THERMOSTATIC VALVES

Your Amot Thermostatic Valwe has been manufacrured
with extreme care ond tested to insure that .r hod neo
detectable defects at the time it left the factory. 1I1f
the valve is correctly opplied and imstalled it will
glve years of service wnder ressonable opevating con-
dicfons, This instruction manual will give you service
informatian [or nearly sll notmal operating conditioms,
but for unusual sicuations it mey be necessary to con-
tact your Amot representative or the Awmot factory.

All Amot A" & B series valves use the "expanding wax"
type of temperature sensing element. These elements
are set to their nominsl temperature vating wunder
closely conctrolled conditions, and cannot be altered
once cthey have been set, 1f it is ever necesaary co
change the nominzal rating of o valve, b dif.erent secr
of elements must be used. Amot hos an element exchange
program for new or only slightly used elements-see Form
136 for terms and conditions of the exchange,

INSPECTING THE VALVE ON 175 RECEIPT

Imnediately on receiving your wvalve, cheek it over
carefully for damapge vreceived in shipping, and to be
sure you have recerved the proper unit, iIn checking
the model numher of the valve againet ycur order, you
may find that -here are s fow more digits on the name-
plate than show on the order. These extra letcers and
numbers merely help us to be able to identify the valve
and its type of construction more fully than in the
past. . For example you may have ordered a 2BF Cast lron
Valve at 160°F nominal, but you received a 2BFC-~160-01.
Ihe larger number means the valve 1is a 2BF type, with
cast iron housing, 160°F nominal racing;and che -0l
indicates standard 1096X type elements were used.
Similarly, & 1%A-170 {(available in bronze only) beccmes
1kA0B-170-D1. The first 0 weans standard 1Y NPT
connection threads, B means bhronze spd the 0Ol . fndicates
gtandard 1126X elements.

IHSTALLATION

A&4B Valve Jimensions are given on Form 121, a certified
vopy of which is supplied with each valve order, and
which should be checked against the actual valve on
receipt of the order, If special engineered drawvings
hove been prepared, thepe drewings should be followed .
Any conflict barising between such drawings and Amot
atancerd instructions should be reeclved before the
valve is put Lnto service,

On Page 3 of chis bulletin sre several recommended
metheds of applyd ~ Amot valves, in general, a
"diverting" system will provide slightly more even cemp-
eroture control than a "mixing" arrangement. This is
because the .omer introduces a hom.enous £luid to the
sengiug elemencs whereas s mixing system requires the
fluid at twe different temperatures to mix in the smpll
volume of che valve,

. ed for the unticipated flows and

~sliding valve, and

If severe clectrolysies {s expectad or encountered in
the cystem, & zine or magnesium waste plug should be
inscalled in the valve at the 4 port - or gs close as
possible to 1t, Pur direet sea warer cooled  installa-
tions, bronze valves with plated elements must be used.
Cast iron housings arc not generally satiafactory on
ses water,

If the valve is mounted at the high point of any system,
be sure that the system {s properly wvented to prevent
crapping air at the elements. A pgood rule to follow on
systems is to ploce alr vents at sll high points and
drains at all low points. Vents can all be connected
to o single collection point it feasible, as shown in
Fig., 1, Page 3,

o OPERATION

After inictially placing the valve in operation, system
temperatures should be closely watched te be sure that
all portions of the cireuit are performing properly.
A eystem in vhich cthe valves have been properiy select~
heat rejection rates
should operate very clope to the valve nominal tempera-
ture rating. Warer cooling systems will usually operate
at or glightiy below the nominaol temperature. Lubrica-
ting oil or ocher viscous fluids with lewer specific
neats than water will {ndicace at or slightly above the
nominal temperacure.

In any system where the indicated temperatures are more
than 5°F from the nominal velve rating,an etfort should
be made te fing the cause. Any system operating at an
indicated 10°F or mure from the anticipated temperatures
could bein trouble andche cause must be lucated immedi-
ately. Standard Amot elemeats should not be opersted
continuously at temperatures in excess of 25°F above
their nominal rating. On most Amot elements, 10°F above
the nowinal is the maximum stroke point of the element
beyond chat point ©the walve is
directing &1l of the fluwing fluid to the C Port.
The asseshled-unit type of constructici of the Amot
elements make them easy tc check {f they are suspected
of causing erroneous system operation. The following
procedure will give you ap indication a8 to whether the
element is close to its proper caelibration. (For an
sccurate test, we suggest the elements be shipped

prepald toc Amoc for cheelkieg in our calibrated test
tanks. Note! Whenever s.:ipping elements, be sure to
wrap them individually for proteczion spainst nicks ond
bumps. )

On mest elements in the A & B valve speries, the
sliding valve starts o 1ife off the spider seat at
5°F below the nominal temperature rating stamped
on the side strap. (This is the only number refer-
encing temperature on the element., All othevs are
production control numbers.} At 10°F above zhe
nominal ,the elsment is ar or near its fvlil stroke.

B9 -2
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Page 2

Place the element in & bucket of water 10*F below
the nominal rating ond stis the water viporousiy
with the element for 5 minutes (the sliding valve
should not be off irs seat), Next, ploce the ele-
ment in water at }5°F above the nominal vactinpg and
stir vigorously for 5 minutes. The element should
now be fully stroked, This is determined by {mmedi-
ately placing the element back in the valve housing,
and pushing the element spider fully dinto Its
countethore.  If the resistance of the cliding
valve overtravel spring can be felt, the element
18 fully stroked. Perfcmm the last step quickly
before the element has ¢ocled, and 1D NGT USL QiL
AS THE TEST BATH. On very high tempersture

elzoents, water and glycol moy be waed,

MA NTENANCE

Amot thermostatic volves probably require fess mainten-
ance than ony other type for similar use. Elements in
normal serviece should be good for §to 10 veavs, Excoss-
ive tempevatures, chemical, clectrolytic or cavitation
attock will of course shorten cthe life of the elemeacs
and seets (which are replacecable). Water gdditivers may
cousy pwelling of the O-ring senl nround the eliding
valve,to the point where they may affect slement action
and requirte replacement. Syntheric baze lubricancs will

definitely attnck the O-ring seals which mav be removed,

or replaced by rings of alcernscte macerial

Carbonptes, scale and ocher solids must not or permitta
to build up en sliding valve or sensing cup surfaces.
The valve and elements wmay be cleasned with nild acid or
Qakite gelutions. Hard scale moy reguire wive brush
buffing. Unless definite ctrouble is encountered in
operation,a valve neel not be inspected more than cvery
2 to 3 years. When replacing elements, e light coating
of gregae on the O-ring is helpful in re-agsembly. Ba
sure the O-ring is centered In the sleeve before replace
ing element. When ordering replacement parts for Amog

valves, alwayc give the item number, name of the parc,

the complete valve model number and the correct serial
number.

Amot doep not recompend thet a large &tock of aspare
pares be malntained al the valve Installaticn. Most
commonly used elements and seals are lmmediately
evailable from Amots’ stoeking ares reprepencatives, br
€rom the factory direct. Rubber segls and composition
gaskets are rated for o shelf life of one yecar from
date of shipment. If adequately sealed from alr, they
ooy be good for longer pariods, Shelf life of the Amct
elemants L5 fran one to two years,depending on otorage
conditions. :

COMMONLY USED REPLACEMENT PARTS

BASIC NO. OF BASIC O RING  HOUSING

HODEL ELEHENTS ELEMERT ELEMENT GASKET

NO, & O RINGS PART SEAL FART

PER_VALVE NO. NG, NO,

1ka(0lder) 1 1126X-{Temp.) 1919 1047
15A{Current) 1 1126%=(Temp,) 1919 761
143 2B 2BF (Older) 1 1096X-{Temp.) 1183 1100
14B 2B 2B¥ (Current) 1 1096X-{Temp.) 118, 761
248 2 1096X- (Temp.) 1183 1094
3B 2 1096X=(Temp,) 1183 1094
4B 4 1096X~{Temp.) 1163 1123
5D 3 1096X~ {Taop.) 1183 1117
68 9 1096X~(Temp.) 1183 1149

TROUBLE - SHDOTING

In the event that your cecoling system does not eperate
elose to the desired temperoture, the following check
ligt may point ic one or more couses for the problem.

1, SYSTEM TEMPERATURE TOOQ COLD.

A. lnpufficient heat rejected to coolant te
maintoin tempevature.

B. MWrong nominal tempererure selected.

C. Bi-metallic type thermometers will {ndicate low
when calibrated in oil, cthen used in water.

b. Thermostatic valve greatly oversized or cooling
copaclecy of syscem much greater then required.

E. Thermostatic valve installed backwards, forces
water to cooler et low temperstures.

F. Worn O-ring seal or broken oild style lip-type
scal (see Form 542).

G. Too grest a pressure difference (in excess of
25 psl) becwecen valve pports,

H. Forelgn material stuck berwesn sliding valve
and sept.

2, SYSTEM TEMPERATURE TDO HOT.

A. ‘Cooling capscity of system nob adequate,

B. Thermostatic valve too small fer flow tote
(also causes high pressure drop and possibly
covitarion).

C., WValve ipstalled backwards--as temp. increases,
B pore «loses, reducing flow to cooler.

D. Bypass will not close due ro worn or pitted
seats, wliding valve, O-ring seal,' ecc.

E. Element may have been over-temperatured suffic-
iencly to affect calibration or rupture wax
seal. Requires complete new clement,

F. Solids bulldup on clement sliding valve prevents
proper action of element.

G. Foreign material stuck between sliding valve
and seat.

H. Excessive pressuve differential between ports
{very low pressure through bypars leg-very high
presgure in cooler).

ADDITIONAL ITEMS THAT MAY BE CHECKED ARE--

A. Thermometers--A thermometer that reads the same
whether oystem is cold or hot needs replacing.

B. Location of thermometers«-On horirontal pipe
runs, chese should be in the side of the pipe
when possible, (Particularly on oil systems.)

C. They should be as far o5 possible downstream
from the confluence of twa strepms of different
temperature.

. Look for bypasses or "sneak circuits" vhich
prevent thermostatic valve control of the
complece system.

E. Check te gee that vaive is marked properly.look-

in the B port,one should alwpys see the top

of the element sliding valve (see seccion on

Page &4).

Cracited or broken valves moy be due to trying

to make up piping runs chat are too short

using smnll ring-type paskets on flat face cast

iron flanges and pulling boles too tight; lack

of expansion isolotion becween valve and piping;
excessive weight or mis-aligament of plping; pl-
lowing vntreated water co freexe in the eystem.

e ]
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PIPING DIAGRAMS . Page 3
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: Page 4 . . WHEN COMMUNICATING WITH AMOT REGARDING OPERATION OF A
ﬁgtggurrois . CONTROL ALMAYS GIVE THE MODEL NO, AND SERIAL NO, IF
. g ORDERING PARTS, ALSO INCLUDE THE DESCRIPTION, PART
) YR NO., AND QUANTITY DESIRED,
PARTS LIST
k
. l
; MODELSliA 2B 2BF
3 REF.] DESCRIPTION qTY. 1-172A 28828F
i _ NO. PER UHIT{ PART NOS.| PART NOS, [”'
1 HOUSING ASSY. ) NOTF 4 HOTE 4 |
2 UPPER HSG, NOTE &_ | NOTE_4 !
(1) [3 SEAT NOT_REQ B 11098~
. SLEEVE 3904 5634 | i
. 5 ING_SEAL 1915 183 o
: 7 ELEMENT ASSY. 1126X--* [ 1096%<-% B
! {2) B FLAT GASKET 1 067 we
(3) {_BA [ O RING GASKET 1 51 761
] LOWER H56G. ] NOTE 4 NOTE &
10 CAPSCREW 3 i o
LOCRWASHER ) A
: NUT LI L R

(1} ON MGDEL 1-1/2A, THE SEAT IS NOT REPLACE-
BLE

(2} FLAT GASKET USED ON ALL OLDER SINGLE
ELEMENT VALVES HAVING SHORT MODEL NO,
(SUCH AS 1-1/2A-170, 2BF-16D0, ETC).

{3} O RING BASKET USED OM ALL CURRENT SINGLE
ELEMENT VALVES HAVING LONGER MODEL NO. e e
(SUCH AS 1-1/2ADB-170-01, 2ZBFC-160-01,

ETC.). *¢ ORDER.BY REFERENCE NO,, DESCRIPTION AND
{4) ORDER HOUSINGS BY STATING THE MODEL NO, VALVE MODEL NO, E,6. #10. CAPSCREW FOR 4B
AKD MATERIAL REOUIRED, VALVE, #8, FLAT GASKET FOR 2R VALVE.

PARTS LIST
MODELS 25B 3B 4B 5B 6B

REF. QUANTITY REQ'D. PER UNIT| PART
KO .. DESCRIPTION [2-1/2B! 3B]| 4Bt 5B | 6B NUMBERS
1 HOUSTNG ASSY. 1 i 1 NOTE 4
Z UPPER HSG. | 1 1 1__|HOTE &

3 SEAT 2 2 4 9 1082
4 SLEEYE 2 2 4 6 9 1182
5 0 RING SEAL 2 2 4 3 9 1183
6 STUb 0 0 2 2 4 "
7 ELEMENT ASSY, 2 2 [] [ 9 1096X--*
8 FLAT GASKET 1 1 1 1 1 oo
g LOWER HSG. 1 1 1 1 -1 NOTE 4
0 CAPSCREMW 4 6 5 8 i
1 LOCKWASHER 4 [ 8 [ 12 o
- 4 NUT 4 [ 8 8 12 ki

* ORDER ELEMENTS RY RASIC MODFL NO. AND
TEMPERATURE, E.G. 1126X-150°, 1086X-180°.
- ++ QRDER BY REFERENCE NO., DESCRIPTION AND
VALVE MODEL HO. E.G. #10, CAPSCREW FOR 4R
VALVE, #8, FLAT GASKET FOR 3B VALVE.

(4) ORDER HOUSINGS BY STATING THE MODEL NO,
AND MATERIAL REQUIRED.

HINIED 1 U5, A, FORM 122
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AMOT Thermostats offer the following advantages
for automatic engine jacket water and lubricating oil
temperature control:

® Large capacity combined with light weight.

e Excellent reliability even under extreme shocks and vibration.
@ No external Lulbs or tubing to break and cause trouble.
©

Operating forces are very large and with no packing glands,
there is no chance of valve ever sticking or becoming inop-
erative.

Holds close regulation and is not sensitive to pressure.
Temperature is fixed and cannot be tampered with.

® Because of its simple and rugged construction, practically no
maintenance is ever required.

e Compac* in size, and will operate in any position, which
facilitatas piping.

® Has positive 3-way action.

@ Prices are competitive.

T —




Fig. 1. Typical Amot thermostut installation on @ 1200
hp dual fuel engine at Phillips Pipe Line Sharpe,
Kansas station. Arrow shows position of a 4” Amot

thermostat in the engine water outlet line.
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8-t + 1 — SAT 40 AT 18C°F| mlL | 2 2
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LUBRICATING ON — T I3 =
SAL 30 A7 140° Fupy L L
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PRESSURE DROP
POUNDS PER SQUARE INCH
o

4-p—t " s e
10 L O 9~ 5,%4*-‘
1 0 %= = % o o I N O N O
2' - ] o —— T 1 1 T T I
-t = 1 | { | | i |
o- i 31 0
15A 40 55 10 85 100 ns
28 40 60 80 100 120 140
2i8 715 no 145 180 215 250
3B 80 120 160 200 240 280
4B 160 240 320 400 480 560
SB 260 360 480 600 720 840
68 360 540 720 900 1080 1260
FLOW IN U.S. GALLONS PER MINUTE
Recommended pressure drop is 2 to 7 psi.
Fig. 2. Pressure drop through Amot thermostats.

B-1.102

GENERAL INFORMATION ON
AMOT THERMOSTATS

All AMOT thermostats are equipped with positive 3-way valve action in which the
water or fubricating oil is positively mode 1o flow in the direction required. On
jocket water applications when the engine is storted up and is cold, the AMOT
thermostal causes oll of the water fo be positively by-passed back into the engine,
thus providing the quickest warm-up period possible. After warm up, the correct
amount of ~.ater is by-passed ond automaticolly mixed with the cold water return-
ing frum the heot exchonger or other cooling device 1o produce the desired jocket
water outlet tempergture. If ever required, the AMOT thermostat will shut off
positively on the by-poss fine. The 3-woy action of the A’.DT thermostat allows
constan! volume of water through the pump and engin: at all times with no
pump restriction when the engine is cold.

No adjustments or service are ever required on AMOT thermostots. Once instolled
an AMGT thermostat can be forgotten obuut. 11 is entirely seli-contained, and there
are no external bulbs or lines to become ‘omaged or broken. There are no pocking
gionds to tighten and no parts to oil. The temperature is permaonently set at the
foctory ond requires no fu:aer edjusiment. The operoting temperoture ton be
thanged only by chonging elements. Elements are easily replaced by unbolting the
housing. Elements ore oll interchongeable between the 2” to 6" sizes and sizes
lorger than 2" contain multiple elements in one housing. This means that the some
site AMOT element will fit any size AMOT thermostat housing from the 2" pipe
size to the 6" pipe size model.

Because AMOT thermostats ore set to o predeterinined temperature ot the foctory,
tostly errors due to mistakes of operu!ing personnel are eliminated. After on AMOT
thermostat has been installed, it is impossible for the operotor to chonge the
operating temperature and run the engine oo cold unless the elements Tnemselves
are changed.

The temperature range of ony AMOT thermostat ordered should follow )..c engine
builder’s recommendation This information is usuolly ovailoble from AMOT engi-
neers who work closely with the engine manutacturers. A few generol recommendo-
tions can be mode, however. For direct salt water cooled morine engines the 120°F.
model should be used as this temperature is well below the point ot which salt
will deposit in the woter passages of lorge diesel engines. Although it is safe to
go somewhat higher than this temperature it is general proctice to use the 120°F.
model for diesels ond the 140°F. made! for smaller gasoline marire engines with
direti solt water cooling. Speciol salt water thermostots are avoilable ot extra cost
in the 120°F. and 140°F. models. For marine ond stationary engines using heat
exchangers, rodiators, or some other type of fresh water system o jocke! water
outlet temperature of 160°F. is fairly universal. In regard to size, the size thermo-
stat corresponding to the water outlet pipe size on the engine is usually sotisfactory.
However, if woter flow infarmation is ovailable, the graph on figure 2 con be vsed
to select the proper size. Pressure drop is usually limited to approximately 7 pounds
per square inch.

Thermostat housings in the 2 flonged size ond larger ore furnished in either cost
iron, ductile iron, or all bronze. The cost iron models are recommended for most
applications because of their equol performance of o lower price. All bronze models
ore sometimes used on Novy instollations when all bronze construction is specified.
The 2" size with screwed connections and smoller sizes are furnished in all bronze
only. 14" 10 1%/, and models larger thon 6” AMOT thermostats ore also available




and ore described in other bulletins. Dimensions and weights of AMOT thermestats
ore shawn on the last page of this bulletin.

PIPING DIAGRAMS FOR AMOT THERMOSTATS

The two most commonly used piping diograms for jocket water control ore shown
in figures 4 ond 5. The AMOT thermostat will operate in any position and mounting
should be made in occordance with convenience.

For lubritating oil temperature control, the AMOT thermostal is used directly in
the lubricating oil line o5 shown in figure 6. The oil will by-pass the heot
exchanger when cold ond wil! reoch the desired operating temperoture rapidly.
When worm, the correct amount of oil will be circuloted through the heot exchanger
to maintain the desired temperature aulomatically. The system shown in fig. 6 A
is similor o the stondard jacke! water temperature control system. In fig. 6B the
AMOT thermostat is used os @ mixing valve. Hot oil citers “B" ond cold oil enters
“(" and the oil is mixed ond proportioned so os to emerge from “A™ of the desired
temperature. This system is sometimes vsed in connection with jacket water tem-
perature control when it is desired to mointain o cestoin temperature of the water
entering the engine.

FEATURES OF AMOT THERMOSTAT ELEMENTS

wd ban A
-
(7ol -“H B
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Fig. 3.

The power creating medium utilizes the exponsion of o special thermostatic mote-
rial which s2mains in ¢ semi-solid form and which is highly sensitive 1o temperoture
chonges.

The operating ronge is determined by the chemitol composition of the materiol.
Expansion of the material created by o rise in temperature develops o pressure that
is transmitted directly to the piston producing @ very large force which easily over-
comes the return spring force of over 100 pounds. Construction is simple and rugged,
yet the unil is very sensitive to changes in femperaiure. The element can stond
extreme temperatures without domage or change in colibration. Changes in pres-
sure do not affect the element and due to the volve construction surges in pressure
do not 1end to upse! the stability of the thermostat.

“A" in figure 3 shows the element with the operating piston in the cold position.
The water travels out the by-pass as shown by the arrow.

“B" in figure 3 shows the piston moved up 1o the extended or warm position.
The by-pass closes off as the sliding vcive seots ond the water travels out the
outlet as shown by the arrow. In actual operation, the sliding valve is normally in
about the mid-position. When the unit operates, the expansion of the thermostat
materiol forces o moulded syntheti: rubber plug into o reduced diameter in the
piston guide, which multiplies the movement of the piston by on extruding oct
The plug and diaphragm are of o synthetic composition.
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FOOT VALVE

il &
e H REQUIRED WHEN
WATH s ' ENGINE PIPING
Pume 15 LOCATID ABOVE
WATER LN
DIRECT COOLING WITH RAW WATER (140 F OR LESS!

Valve shown in “diverting"* instollation. Moun! valve o1
shown in dotied position for “"mixing " opplications.

Fig. 4.

RAwW WA'!I

Fig. 5.

ware ¥ Ealds
ruMP C
COOLING WATER CONTROL-— HEAT EXCHANGER

Volve shown in ““diverting " inslalletion. Moun! valve a3
shown in dotted position for “mixing" applications

wun out

Fig. 6.

LUBE OIL CONTROL
Valve shown in diverling position to conirol oil sump
lemperature. In dotted posilion valve will “miz" o ¢on-
trol oil temperotyre to bearings or manitold

CONDENSER

COOUNG

MUST HAYE POSITIVE
MEAD DN PUMP INLET

Fig. 7.

AIR CONDITIONING
Yalve shown in “"mizing’’ position 1o control temperolure
of inlet water o refrigeration system condenser. Valve in
dotied position controls outiet temperoture

HEAT LOAD

_

o~ DIPANSION
TANRK

WATER PUMP
B PORT BLOCKED

Fig. 8.

AMOT
THERMOSTAT

HEAT
WATER SAVING APPLICATIONS EXCHANGER C

Valve as shown maintains mi flow th

cooler 1o “onserve waler, requires internal leak
hole 1o purmit small fiow for sensing.
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FIG. 3
2!;"3 &”pipe su2e 27PipE si2¢ 158 2”PPe sizes
125 PS1 AMERSTD FLANGES 125 FPS! AMER STD FLANGE SCREWED  COMNEC TIONS
MODEL i ViE PISIHCIPM. DIMENSIONS #ﬁﬁ_: NOF;:P.d::IEADZIFI_.vLING ﬁ"a!‘_"“ SHIPPING WT ];E:S{J'ET
NO. SIZE | NO. | W | Xe o y Z g;:‘s:inmes‘uousl BC MENTS, IRON BRONZE | “Feey
A | 1 3 3 | 28 | - | 8 &=y el = 1] 18 | 20 &
B 2 (3| g [ ]| - |2 | sy | - [ [ —J1]a2|s]a
28f 2 [ 2] 4 [ ] 6 [wil 6 | a |2 a7 | 1| 35 | 46 4
1 | ] i b i !
2B | 2% 1 10 u 3 7 6; | 8 | 4 | i | 5 2 55 75 11
B! 3 1 10} 3 I 63 | 8% | & | 2 1 18 2 | 60 80 1.1
B 4 [ i[5 1 | 9 s [20 [ 8 | 7 1 1[4 [13s] 50 24
s8] s [ 1 [ 1ol 5 [ 10 [ sy | val 8 [ ;[ 8 |6 | 200 240 | 35
8| 6 | 1 | 19 | [ 11 [0 j " | 8 | i 9} 9 | 270 | 300 | 5.3

BASIC MODELS 1%A, 2B AND 2BF ARE AVAILABLE !N CAST IRON OR ALL BRONZE. BASIC MODELS 2%B
THROUGH 6B ARE AVAILABLE IN CAST IRON, DUCTILE IRON OR ALL BRONZE. CAST IRON AND
DUCTILE IRON VALVES ARE BRONZE FITTED SPECIFY HOUSING MATERIAL.

VALVES MAY BE ORDERED BY SPECIFYING THE BASIC MODEL NO., THE HOUSING MATERIAL DESIRED,
THE NOMINAL TEMPERATURE DESIRED. AND ANY SPECIAL CONDITIONS THE VALVE MUST WITH-
STAND. AMOT HAS ADOPTED THE POLICY OF ADDING TO THE COMPLETE MODEL NUMBER A LETTER
DESIGNATING ANY SPECIAL HOUSING FEATURES, ANOTHER LETTER TO DESIGNATE HOUSING
MATERIAL (C, B, D. OR A, ETC.) AND A CODE NUMBER AFTER THE NOMINAL TEMPERATURE TO
INDICATE TYPE OF ELEMENT THUS A VALVE ORDERED AS A 2%B-160 CAST IRON BRONZE FITTED,
WILLBE STAMPED ON THE NAMEPLATE AS A 2%BOC-160-01. THE 0 MEANS STANDARD CONSTRUCTION,

C IS CAST IRON, THE 01 MEANS STANDARD 1096 X-TYPE ELEMENT, THE 160 MEANS SET TO MAINTAIN
A NOMINAL 160°F FLUID TEMPERATURE.

AMOT THERMOSTATIC VALVES ARE TEMPERATURE RATED FOR THE EXPECTED NOMINAL OPERATING
TEMPERATURE IN JACKET WATER SERVICE. ON LUBRICATING OIL APPLICATIONS THE OPERATING

TEMPERATURE MAY BE SLIGHTLY ABOVE THE NOMINAL RATING,. DEPENDING ON THE TYPE OF OIl.,
FLOW RATE, AND OTHER CONDITIONS OF THE SYSTEM.

STANDARD STOCK TEMPERATURE SETTINGS AVAILABLE FOR A AND B SERIES VALVES ARE 75, 80, 105,
120, 130, 140, 180. 155 160, 165, 170, 1B0, AND 195°F. SOME OTHER TEMPERATURE SETTINGS AVAIL-
ABLE ONSPECIAL ORDERON LIMITED STOCK BASIS BASIC MODEL 1%A REQUIRES ONE 1126X-(TEMP.)

TYPE THERMOSTATIC ELEMENT. BASIC MODEL B REQUIRES THE 1096X-(TEMP.) TYPE ELEMENT
WHICH IS INTERCHANGEABLE ON 2" THROUGH 6" SIZES

2" TO 6" TYPE B VALVES ARE AVAILABLE WITH NAVY FLANGE DRILLING, AND MANUAL OVERRIDE IF
DESIRED.
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Honeywell

THE R7412 DIFFERENTIAL TEMPER-
ATURE CONTROLLER PROVIDES AUTO-
MATIC CONTROL OF CIRCULATING
PUMPS, VALVES, DAMPERS, MOTORS,
AND OTHER ACCESSORIES USED IN
SOLAR ENERGY SYSTEMS.

O All models contain a solid state dif-
ferential temperature controller.

0 R7412B includes freeze protection.

D R7412C includes freeze protection and
an auxiliary relay driver.

0 R7412D includes overtemperature
protection.

O R7412E includes overtemperature pro-
tection and an auxiliary relay driver.

0 R7412F includes freeze .nd over-
temperature protection (field adjustable), and
an auxiliary relay driver,

D Plug-in resistors permit changing on
and off temperature differential and adapt-
ing R7412 for single function temperature
control.

O R7412B-E overtemperature and freeze pro-
tection set points are selectable for factory
setting, but are not field adjustable.

O Uses one or two C773 Temperature
Sensors.

R.L.
REV. 10-77 (.07)
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SPECIFICATIONS

IMPORTANT
THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES.
THEREFORE, THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY.ALSO, THISPRODUCT ISTESTED
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR-
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED.

TRADELINE MODELS

TRADELINE MODELS are selected and packaged for ease of stocking, ease of handling, and maximum replace-
ment value. TRADELINE specifications are the same as those of standard models except as noted below.

TRADELINE MODEL AVAILABLE: TRADELINE FEATURES:
; e Includes freeze and overtemperature protection
R7412F Differentiai Temperature Controller. and an auxiliary relay driver.

e TRADELINE Pack with cross reference label.

STANDARD MODELS

MODEL DIFF. TEMP, FREEZE | OVERTEMPERATURE AUXILIARY RELAY
e CONTROL PROTECTION PROTECTION | DRIVER
R7412A Yesd i |
R74128 Yesd Yes2d
R7412C Yesd Yescd YesC
R7412D Yesd Yeshd
R7412E Yes? YesCd . Yes®
R7412F Yesd YesaC YesPe YesC
2internal re'z; energizes. Pinternal relay de-energizes. CAuxiliary relay cnergizes. YProtection setpoint is tactory fixed.
TEMPERATURE SETTING RANGES: R7412B-E set points may be specified inSF [3.2C]
Operating Range (as defined by the temperature of increments from 140 to 190 F [57 to 89 C],
the low temperature sensor)-0 to plus 210 F but they are factory fixed.
| minus 18 to plus 99 C]. Overtemperature 'ifferential-10) F [5.5 C].
Differential Temperature Controller—Adjustable Freeze differential-3 F [1.7 C].
ON and OFF differentials from minus 10 Overtemperature -
to plus 40 F [minus 5.6 to plus 22.2 C]. Factory- Field adjustable settings (R7412F only)at 37,42 or
set at 18 F |10 C] temperature difference ON and 47 F [3,6,0r8C].
3 F [1.7 C] temperature difference OFF. Plug-in R7412B-E set points may be specified at 37, 42,
resistors vary settings (see Table 1, page 7). or 47 F [3, 6, or 8 C], but they are factory
Freeze Protection- fixed.
Field adjustable (R7412F only) in 5 F [3.2 C] in- Factory-set at 140 F [66 C].

crements from 140 to 190 F (57 to 89 C]. fcontinued on page 3)

.. .  ORDERING INFORMATION.

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR
COMPLETE ORDERING NUMBER, OR SPECIFY-

1. Differential Temperature Controller order 3. immersion Well order number.
number, 4. Accessories, if desired.

2. Temperature Sensor order number (two 5. Optional specifications, if desired.
required).

{F YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE:

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORYI.

2. RESIDENTIAL DIVISION CUSTOMER SERVICE
HONEYWELL INC,, 1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422 (612) 542-7500

{IN CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2v8)
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CIVIES OF THE WORLD.
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Thermacor C

An exclusive coating
which insulates and
controls corrosion on
nearly any type or size of
pipe. It is 95% installed
before it leaves the plant.
And it is unequaled in
creating dramatic savings
and quality improvements
in a host of applications.

Thermacor Process Inc. of Fort Worth,
Texas, has createcd Thermacor Type C
— a revolutionary and exclusive
patented pipe ccating for thermal
insulation and corrosion control using
a urethane foam which is molded to
the pipe in thicknesses of one or more
inches. The coated pipe is then

primed and wrapped with a polyvinyl
chloride-butyl rubber laminate tape.

The Thermacor “C" coating bunds

exceptionally and equally well tc
all types of pipe including steel, iron,
copper, plastic, galvanized, aluminum,
and asbestos c=ment. It can be used
on pipe with diameters extending from
Y2 to 48 inches. The processing
length of the pipe can be either
20/21-foot standard lengths or 40-foot
random lengths. Pipe to be coated
may be furnished through Thermacor
Process Inc. or by the individual
company befors coating application.
Thermacor “C" is produced by a
patented process whereby the pipe
actually leaves the factery with 95%
of the insulation already installed. Six
inches at both ends of the coated
sections are left bare for final on-site
field joining and insulating. Special
easy-to-use kits and molds are
available for uniform insulation of
joints, tees and elbows.

(%

The inner layer of bonded-to-pipe

urethane cells forms an
anti-corrosive and moisture proof seal
Even with a break in the outer layer,
moisture will not penetratc. This layer
also prevents any condensation that
might result from temperature
differential between the pipe and the
environment. The outer layer — or
skin — of high density urethane
provides a protective barrier for the
thick middle layer of closed-cell
urethane . .. scientifically proven and
well documented to be the best
insulating material available.

The outer wrag ping of polyvinyl

chloride-buty! rubber laminate
tape (which is available in black or
white) applied over the urethane skin
creates an extremely tough 2xtra
barrier to rocks, blows, earth shifts,
etc. The tape's effectiveness as a
:apor transmission and a di-electric
varrier is a scientific fact. This
combination of materials forming the
Thermacor "C" coating, having a
resistance of 30 to 48 PSI, provides a

B11 -2

quality product that is creating major
economic breakthroughs in numerous
applications.

Thermacor ""C'" processed pipe is as
near temperature proof as is possible
to achieve with present technology
against temperatures of between
—-325° and +275° Fahrenheit.

Special field installation kits
containing the proper proportions of
urethane components are available
for connecting joints and fittings
uniformly with the factory-applied
coating . . . leaving absolutely no
cracks or voids. Also available are
portable and reusable molds of
varicus sizes. Installation of an on-site,
thoroughly bonded connection is
simple and accomplished in minutes.

Thermacor Process Inc., with the
introduction of Thermacor “C", has
accomplished a major advance in thef
insulation of above and b ::ow ground
pipe systems . .. in both |nitial cost
and long-term results. Thermacor has



developed the maximum physical
properties inherent in a specific
formula of raw urethane foam and has
adapted the process to more

efficient, autcinated production
techniques. It provides lower purchase
cost, lower on-site field installation
cost, ease of handling, and superior
physical properties.

And, it has produced quality
improvements in a host of industries
and applications. B: eliminating
thermal conduits and expensive thick
insulation, Thermacor "C" is ideal for
underground low pressure steam, hot
and chilled water, and domestic hot
water distribution piping systems, It
also is applicable to muiti-building
complexes, total energy systerns and
other large project piping . .. natural
gas piping . .. refinery piping...
cryogenic piping ... low gravity or

high paraffinic and crude transporting.

Thermacor “C" makes new things
possible through an economical
premium product.

SR FETw L r’:m%fi;.\xﬁ'miﬁ&ﬁ&-f A A AN L T R e AR e 1 ey

Oil & Gas Pipe Lines. ..

-»_.—u'

1 Thermacor Type C coating is simple

to install i1 the field. A sharp knife 2 On a straight coupling, merely tape
will smonthly cut through the uretha. 2 the reusable mold securely onto the
and the tape, if needed. coated sections, as illustrated.

6 Apply a primer to the entire bare 7 Wrap the primed area with the
surface. An ordinary paint brush s polyvinyl chiloride-butyl rubber
sufficient to do the job. laminate tape to the primed surface.

The field coating now is complete.

B11 -3
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iter the mold is in place, using the
recommended kit of urethane
components, pour the contents of
Component B into the container of
Component A. Shake vigorously for at
least 10 seconds. Hold the flap of the
mold open then pour the contents
evenly into the moid.

B Elbow joints or tee connections are
just as easy to compiete using the
Thermacor method.

QE s

4 Tape the flap securely in place.
The material will then begin to foam.

Allow approximately 20 minutes for the

curing process. After curing, the

ureihane releases itself from the mold.

9 For an elbow connection, the
reusable mold comes in two pieces.
Securs ‘he top and bottom mold
portic:ns firmly with tape, metal strips
or clamps. Prepare the urethane
components as described previously.
Pour the mixture into the pre-cut hole
in the top of the mold. Tape shut to
prevent any loss of the foam.

— T O R T IR R T LT RrE U WL e e e

5 Remove the mold. You nuw have an

insulation bonded uniformly -— without

cracks or voids — to the pipe and to
the factory-applied coating.

qunck eésf énd cohhﬁudusly borided

10 Allow approximately 20 minuwes
for the urethane to foam and cure.
Remove the mold, apply primer and
polyvinyl chloride-butyl rubber
laminate tape securely. Instailation

is complete. (Tee joints are connected
in the same manner.)
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Tectinical data

Physical Properties of Thermacor C

Thermal Conductivity
(k-factor)

Moisture Absorption (%)

Rasistancg ¢ heat
Interna.
Jacket
Tensil Strangin
Compressive strength

Electrical Properties
Dielectric St:ength
Internal
Jacket volts/mil
Density

0.13

0.3%

250
256 F

180 Deg F (max)

56 psi

30-60 psi depending
on density

103 CP S. 1.06
650-850
2.2 Lbs-

Polyvinyl Chloride-Butyl Rubber Laminate Tape

Shock Impact
Abrasion
Weathering

Acids, non-oxidizing
Alkalis

Alcohol
Hydrocarbon~=

Excellent
Excellent
Excellent
Excellent

Good

Fair to Excellent
Fzir to Excellent

Scl.rlx| 2
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An Black

Dtenl
1" Fasulation “T hickrass

Urethane Foam-Thermacor Insulating Material
Moisture vapor Transmission — (grains/hr/sq
ft/in) (cut Surface) 2-3 perm-in

Walter Absorption — .05 Ibs/sq ft cut surface

Moisture pickup of

material having barrier
film, submerged under
8 ft head for 4 years

Bond to pipe

Solvent Resistance

Conc. Alkali

Dil. Alkali

Hydrocarbons

Dil. Acids

Conc. Acids

Degradation by
Fungus

Degracatinn by
Molds

Bacteria
Fungi
Vapor Transmission

Tensil Strength
Tear Strength

Negligible
Excellent

Excellent
Excellent

Good to Excellent
Good

Poor

Good

Good

Excellent
Excellent

.002-.05 grams/100
sg. inches/24 hrs.
2800-3500 psi
350-475 Lbs./in.

Thermacor “C" suggested thicknesses
for proper insulation

Graph showing
Thermal Conductivity of Thermacor “C"
Thermacor vs. other insulations.

K Factor (BTU/hrs/sq. ft./*F./in.)

é PIPE TEMPERATURE °F.

H—BW —250| —200|—150{—100| —80 | —40 | —20| O 20 40
Y% 2 2 2 % | 1% |14 | 1% [

% 2% 2 2 2 14 | 1% | 1A 1

1 % | % 2 2 1% | 1% | 1% 1 1

1% 3 2% 2 2 1% | 1% | 1% | 1% 1

1% 3 %4 2 ! 1% | 1% | 14 | 1% 1

2 3 2% | 2% 2 %M 1% | 1% | 1% 1

% k| M| % 2 | 1% | 1% ] 1% 1

3 3 3 2% | % 2 4 | 1% | 1% 1 1

% 3 ] % % 2 14 | 1% | 14 1 1

4 % 3 _2;‘; 2% 2 1% | 14 | 1% 1 1 |
W% | K k) 2% | MK 2 14 | 1% | 1% 1 1 1
5 % 3 k| 2% 2 2 I | 1% | 14 1 1
[ % | W I % | 2% 2 1% | 1% | 1% 1 1
8 4 % k) % 1% 2 1% {14 | 1% 1 1

Cold pipe insulation thicknesses based on 90°F, ambient
air, 80% relative humidity, zero M.P,H, velocity, and
a minimum surface temperature of 84°F,
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Specifications

All underground lines shall be factory

coated with a 1” or 2” = 4" thick

closed cell urethane foam with an

integral vapor barrier film of high

density urethane, and an outer wrap-

ping of primer and 20 mil laminated

butyl rubher/polyvinyl tape, as an

outer vapor barrier, oroducing the

following physical properties:

1 Minimum density of core 2 !bs/
cubic ft.

2 Minimum compressive strength of
core 30 psi.

3 Minimum average compressive
strength of coating 48 psi.

4 K factor0.13 at 50° F mean
temperature.

5 Water vapor transmission of barrier
film at 0.01 perm-in.

€ Water vapor transmission of core 2

to 3 perm-in,

Dielectric strength 103CP S 1.06.

8 Fully bonded and continucus
throughout the length of the pipe
with 6” cut back each end of each
joint.

Joints and fittings shall be coated in

the field with the same material and

to the same thickness as the pipe,

using methods and procedures as

recommended by THERMACOR

PROCESS INC of Fort Worth, Texas.

!
i
|
1

~

HEHINECOI

PROCESS INCORPORATED

500 N.E. 23RD STREET, FT. WORTH, TEXAS 76106, TELEF {ONE A.C, 817 624-1181

: This product complies with U.S. Department of Housing and Urban Oevelopment minimum requirements as indicated by Materiaie Release No. 696
£ U.S. Patent Nos. 3359351 and 3432582 Patented Canada, 1969 Litho in U.S.A.
B11 -6
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THERMAL PRODUCTS, INC.
P .O. BOX 736 — PHONE TE 8-4070
WICHITA. EANSAS 67204

Date_ February 16 __ 1978

MECHANICAL INSULATION SUBMITTAL

PROJECT: Solar Energy Application 1OCATION:K-12 School Building, Mentor, Ks,
REFER TO:

SURFACES TO INSULATE:
Solar weter end heat pump system water piping

| L) Arenoven
MATERIAL TO BE USED: ‘I r)d pEprrit AS CORRECTED .
13" thick fiberglass Dipe insulation Nt tHO RESUBMIT L L . . Fi
auot or et ol oM . . |
MANUFACTURED BY: Zrroulattory, .

' Certain-Teed Corp. Ly
ADHESIVE OR METHOD OF ATTACHMENT: qr\"@\r" 18 o ‘_-‘c:;;;:c "

Self seal lap Srinn 1

L&FTWW ,_.______—-‘
MATERIAL FOR FITTINGS: _ :

Insulsting cement to same thickness as edjacent pipe

insulation, finished smooth and canvassed with |} oz, canvas,
Fittings exposed to westher shall be weatherproofed with

Childers CP-10 westherproof couting, reinforced with glass fabtric,

TYPE OF FINISH:

White A)1 Service Jacket (ASJ) on all piping.
; Pi&%ng exposed to weather shall have .016 aluminum jacket,

_—

Not required
PAINTING:

. NOTES OR REMARKS:

Convertor and air separstor shall be covtred with 1}"
thick fiberglass same a8 piping.

L 8121
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Description

CertainTeed 500" Snap*On Pipe Insulation 1s composed of
extremely fine diameter glass fibers bonded logether with a
phenolic resin and molded ir. one piece sections Mare with a
single seam. CertainTeed Snac"On spreads open to receive the
pipe and snaps quickly in place It has all the desirable features
of glass. The glass fiber will not burn, 1s not affected by
moisture, will not corrode metals. will not rot or mildew and 1s
permanent. The insutation will permit expansion and
contraction of the pipe without cracking and it will not shrink
CertainTeed 500° Snap*On Pipe Insulation with factory applied
ALL SERVICE JACKET is specifically designed for dual
temperature piping The product may be used on lines
operating from — 20F 10 500F

Uses

Domestic Hot Water
Heating Hot Water

Steam and Condensate
Fue! Oil Piping

High Temperature Tempered Water
Hot Water Booster Heater Water
Chilled Water Retrigerated Lines

Dual Temperature Concealed and Exposed

Thermal Efficiency

Mean Temperature F

R e e T rs

ft DegF

Thermal
Conductivity Stu
sa

in hr

16
4 100 200 300

Benefits

Quick and clean application

Flame resistant

High thermal efficiency

Vapor barrier not broken as need for staples is eliminated

Meets the fire and safety requirements of building ccdes and
government guide specifications

Specification Compliances
CertainTeed 500° Snap*On Pipe Insulation with factory applied
ALL SERVICE JACKET meets the following specifications:
HH-B-100B. Types | and Il. (Jacket)
HH-I-5588, Form D, Type I, Ciass 12 (10 450F)
Class 13 (to 500F)
MIL-1-223448
ASTM C547-67

U.L. Listing

CertainTeed 500° Snap* On with tactory appiied ALL SERVICE
JACKET is listed by Underwriters' Laboratories as having a
composite (pipe covering and jacket) flame hazard
classification not to exceed the following

Flame Spread 25  Fue! Contributed 50
Smoke Developed 50

Jacket Properties

e Laminated aluminum foil, glass reinforcing and white kratt
paper

e Perm rating of 0.01 perms (HH-B-100B. Type )

® Puncture resistance: minimum 50 (Beach puncture)

e Tensile strength: 35 Ibs./in,

850° Snap*On

CertainTeed also manutactures a Snap*On Pipe Insulation for
service temperatures up to “S0°F. Description of this extremely
efficient tiber glass insulation for these temperatures is coverea
In data sheet #30-31-49U

Recommendations For Installing
CertainTeed 500° Snap*On With
Self Sealing ASJ Jacket

1. Mzble certain ASJ Jacket 1s clean

2. Make a\. cuts and tabrications before
removing release paper

3. Make sure to rub hard to assure a
positive seal.

4. Do not install when airtemperature is
lower than 35 F orover 120F. -

5. Do not leave adhesive strip exnosed to
the air. Adhere self sealing lap
immediately after removing paper
backing

B12-3
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Recommended Thicknesses* Heated Piping Insulation

Commerclal (full time)  Operatling Tempaerature (F) Process (full time)  Operating Temperature (F) ¢
Size 180 200 290 200 80 400 480 500 Bize 180 200 250 300 280 400 480 500
© 0.80 0.5 10 1.5 15 20 25 25 3o 0.50 us 10 10 15 1.8 1.5 20 20
ors 1.0 10 15 20 20 25 30 30 0.75 0% 10 10 15 15 20 20 25
1.00 10 15 15 20 25 a0 30 as 1.00 05 10 15 15 20 20 25 25
128 1.0 15 20 25 25 30 35 40 128 10 10 1% 20 20 25 25 30
L8 10 15 20 25 30 35 as 40 180 10 15 18 20 20 26 30 a0
| 200 1.5 20 25 25 3o as 40 45 2.00 19 15 20 20 28 30 30 as
i 280 16 20 25 30 35 40 45 50 2.50 10 15 20 28 28 ae s as
| 3.00 15 20 25 30 as 40 45 50 3.00 10 15 20 25 30 as 35 40
! 2.50 15 25 30 35 40 4% 50 55 3.50 1.5 20 20 25 30 as 40 40
i a0 15 25 a0 15 a0 45 5.0 5% 4.00 15 20 28 25 3o 3s 40 a8
. 480 20 2% 30 as 40 45 50 60 4.50 15 20 25 30 as as 40 45
. B0 20 25 30 40 45 50 55 60 6.00 15 20 28 30 as 40 45 45
, 800 20 25 35 40 s 50 55 65 g00 15 20 25 30 s 40 a5 50
i T.00 20 30 35 40 45 55 8.0 65 700 15 20 ao as as 40 as 50
t 800 20 30 35 1 40 50 58 60 68 8.00 18 25 30 35 40 45 50 55
800 20 30 35 45 50 55 60 70 900 15 25 07008 W0 45 80 55
w00 20 30 40 45 50 55 65 70 4000 15 25 30 as 0 as 50 s
H‘n.' 25 30 40 45 50 6.0 65 70 12.00 20 25 30 as 49 45 50 [
1“0 20 30 40 45 50 55 65 70 1400 20 25 30 as 40 45 50 85
16.00 20 30 40 45 50 55 65 70 4e.00 20 25 30 as 40 45 50 55
18.00 20 30 40 45 50 55 65 70 4000 20 25 a0 s 40 45 50 85
! 20.00 20 30 as 45 50 55 60 70 2000 15 25 30 3s 40 45 50 55
24.00 20 30 35 40 50 5% 60 65 2400 15 25 30 3s 40 45 50 50
30.00 20 25 s 40 45 50 55 60 3900 15 20 25 30 35 40 45 50
. 36.00 15 25 30 35 40 45 50 55  se00 15 20 28 30 30 3s 40 45
| st 28 3s 45 50 60 65 7.5 B0  Fimt 20 30 35 40 50 55 60 65
Commercial (part ime) Operating Temperature (F) Utliiy (full time)  Operating Temperature (F)
T 180 200 280 300 350 400 450 800  SBize 180 200 250 300 330 <00 450 800
} os0 05 10 1.0 1.5 1.5 20 20 20 0.50 05 10 1.8 18 20 20 25 25
;0T 05 1.0 1.0 15 15 20 20 25 0.75 1.0 10 15 20 20 25 25 30
P00 05 10 15 1.5 20 , 20 25 25 100 1.0 15 1.5 20 25 25 30 ap
<. 138 10510 15 20 20 25 25 30 128 10 15 20 20 25 30 30 s
! 180 10 1.5 1.5 20 25 25 30 30 10 15 20 25 25 30 3s 40
i 200 1.0 1.5 20 20 25 30 30 3s 10 15 20 25 a0 3s 38 40
2.50 1.0 15 20 25 25 30 35 40 15 20 25 25 30 as 40 a5
. 200 1.0 15 2D 25 30 as as 40 1€ 20 25 30 as 40 a5 50
i a0 15 20 20 25 30 35 40 45 15 20 25 a0 as 40 45 50
} 400 1.5 20 25 30 30 as 40 45 15 20 o as 40 45 45 50
. 480 ° 1§ 20 25 30 a: 40 40 a5 15 25 30 as 40 45 50 55
| s.00 15 20 25 T30 as 40 45 50 15 25 30 as 4 45 50 55
8.00 5 20 25 a0 35 40 a5 50 20 25 30 35 a5 50 55 60
| 700 1.5 25 30 35 40 a5 a5 50 20 25 as a0 45 50 55 60
b 880 18 25 ao as 40 45 50 55 20 25 as 40 45 50 55 65
T 0.00 15 25 30 as 40 45 5.0 55 20 30 35 40 45 50 60 65
t 10.00 20 25 30 35 40 45 50 55 20 30 as a0 50 55 60 65
! 12.00 20 25 a0 as 40 a5 50 55 20 a0 as 40 50 55 60 65
: 14.00 20 25 30 as 40 45 50 55 20 30 38 40 50 55 60 85
18.00 20 28 30 35 40 a5 50 55 20 30 as 40 50 55 60 5
 118.00 20 - 25 3.0 as 40 45 50 55 20 30 3s 40 50 55 60 65
' 20.00 20 25 a0 as 40 45 50 85 20 30 as 40 45 55 60 65
i 24.00 15+ 2§ 30 a5 40 45 50 55 20 25 as 40 a5 50 55 60
| 30.00 1.5 20 25 a0 a6 40 45 50 20 25 a0 as 40 45 50 55
| 38.00 15 20 25 30 30 3s 40 45 15 20 e 3s as 40 45 50
P - 20 30 35 40 50 55 8.0 65 25 35 40 50 55 65 70 78

*ECON thicknesses appearing above re economic thicknessas under average operating condition Special condiors may warrant the use of olher tnicknesses ECON 15 the
lowe st possible sum of the annua! cosi ol heat and the annual cost of Insulation as delermined by the Thermal Insulation Manuiacturers Association (TIMA)

Minimum Nominal Fiber Glass Pipe insulation Thickness Needed to Prevent Condensation -

1! f.,.l.i.!-i!!.,.. 4-..-.!.!1,.

¥ Amblent

i Conditiems l_r"“ﬂ! 80F & T0% AN 80 F 3 50% A

Y (S alr) X

i ;i

Foisorosd o0 u 0F -nF o M [ “NF WF uF -nf
Porong) B4E) n1e) (-17.8¢) (-289C)  (4C) (11E)  (-17.8C) (-289C) (.4C) (1.1C) (-17.8€) (-204¢)

f W3R 24 V2M 10 KK S W% D w10 Wiw 7 % 5 W 1h 14 w12 W12 wiw 7w 1S

. Pipe Sixe o to 0 to to to o to 0 to o o to v Mo 0 to 12 fp to ¥ W fo w© 10 o 11w o to 0 lo to to
Momiasll 3 203 2 B 3 1 2 830 2 A 4 9 361 6 36 v 4k 3B 1 12 30 11 36 1036 1% 6 36 % 4w 36

" Tisness ;

_,j_,snus.suunusuusuus.s_sr_r,:..‘_s“:_x_:r_sr_

This chart was developed 10 8id designers and buyers in .hoosing the proper insulation thickness for piping systems For more details on specifiz or unusual problems, consult your
nearest CenainTeed Distnct Oftice Temperature Conversion—"C = 50 (*F-32)
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Available Sizes and Thicknesses
(Standard sizes are blue shaded) Multiple Layers Only
- Iron Pipe
5 Nom. W' Well Thick | 1 Wall Thick | 1w Wall Thick | 2 Wall Thick |2% Wall Thick| 3 Wali Thick | 2y Wall Thick | 3 ol Thick
Pipe Insul. Insul. Insul. Insul. Insul. Insul, Insul, nsul.
Size | OO | wet no. [wen 0D | wen ©OD |Wat OD. | wet 0D (war 0D [ wan 0D | war o.D.
%'l 84| 51 1.90 99 268 | 155 | 400 | 205 | 500 7 = porr b 235 | 55 | 287 663
%''| 105| 63 | 238 88 288 | 144 | 400 | 194 | 500 - . — — 278 | 663 1301 ] 7863
o 12 1.32| 49 | 238 |[106 | 350|156 | 450|209 | 556 | — = g — 265 1663 | 313| 763
1%''| 166]| .60 288 91 350|166 | 500 | 193 | 556 — — — b 248 | 663 | 295| 763
1%"| 1.90| 48 | 288 | 104 | 400| 1.54 | 500 1.2" | 556 | — = B — | 236 | 663 | 283 | 763
2" 238( .55 | 350 | 1.05 | 450 158 | 556 11 1663 262 | 763[ 311 ] 863
2w''| 288| 55 400 | 1.05 500|133 | 556 |1.3¢c | 663|236 | 763| 286 | B63
3 350| .70 500 85 556 14 6631198 ' 763 | 248 | B63| 298| 963
3wn''| 400| .70 556 11.23 () 1.23 663|173 | 63| 273 | 963|273 | 963
4" 450 .51 556 | 1.04 663 | 154 763,204 | B63 | 254 | 963 | 3101075
4w 500] 70 | 663|129 | 763|120 | 763 | 170 | 863 | 285 |1075 | 285 | 1075 | Sendard Lengihs die 3 loot
8" 556| .15 712 | 1.00 763 1.5 863|200 [ 863 | 257 [1075) 3.07 [ 1175 | gold ) line available,
6" 663 .50 7.63 | 1.00 8963|150 | 963|207 |10.75 | 257 |11 75| 307 | 12 75 | on reques! in unjacketed
Al 763| - — 96 | 963 153 (1075|203 (11.75 | 253 [1275| 315 | 14 00 | 6-foo! sections Al faclory
8 [8683| — | — [192 [1075] 1.52 |11.75 | 202 [12.75 | 265 |1400| 315 | 1500 | option 10% of 6-foot
o | 963 — | — |102 [11.75] 1.52 |12.75 | 2.14 [14.00 | 264 1500 | 314 | 1600 | SeCtions may be furnished
10" lo7s] — | — | 95 [1275| 1.57 [1400 | 207 |1500 | 257 |1600| 307 |17 0o | ' 3-foot sections
1 |75 — | — |1.07 |14.00| 1.57 1500 | 207 |16.00 | 257 |17.00| 307 | 1800
12" 1275 — — 106 (1500 1.56 |1600 | 206 |17.00 | 256 |1800| 306 | 1900
14 11400| — — 93 [1600| 143 (1700 1.33 |1800 | 243 (1900 293 | 2000
15 |1500| — - 93 (1700 | 143 |'800 | 183 |1000 | 243 [2000| 293 (2100
16" ['S00| — — 93 (1800 | 143 |1900 | 193 |20.00 | 243 |21.00| 293 |22 00
17" |17 00| — — 92 |1900; 143 [2000{ 1923 |21 00 | 243 |2200( 292 | 2300
18" 800 — | — 93 [2000| 143 |2100| 193 {2200 | 243 |2300| 293 |24 00
19" |19.00| - — 93 {2100 143 |2200 | 193 |2300 | 243 |24 00| 293 | 2500
20" (2000 — — 93 (2200 143 2300 | 193 (2400 | 243 |2500| 283 |26 00
21" |2100] — — 93 [2300| 143 |2400 | 193 (2500 | 242 [2600) 283 |27.00
22" |2200| — — 93 (2400 143 |2500 | 193 {2600 | 243 {2700 2922 | 2800
23" 2300 - | — 93 [2sco| 143 |2600| 193 {2700 | 243 |2800| 293 |20.00
24" |2400| — — 93 (2600 | 143 |2700 ) 193 {2800 | 243 (2900 | 293 |30.00
25 |2500| — | — 93 [2700| 143 |2800 | 193 2900 | 243 |3000! 293 |31 00
26" 12600 — - 93 2800 | 143 [?900 | 193 |[3000 | 243 (3100| 292 [3200 *May vary
2 jaroo] = |~ 93 (2900 143 {2000 | 193 |3100| 243 |3200| 293 |33.00
28" [2800] — | — 93 [3000| 143 (3100|193 {3200 | 243 [3300| 293 |34.00
29" |2900| — | — 93 |[3100| 143 |3200| 193 (3300|243 |3400 ]| 293 | 3500
3¢ (3000 — | — 93 [3200| 143 {3300 193 [3400 | 243 |3500| 2.93 | 3600
31 300 — | — 93 [3300( 143 |3400| 193 3500 | 243 |3600| 293 | 3700
32" (3200 — — 93 [3400( 143 35001 193 (3600 | 243 (3700| 283 |3800
33" |33.00f — —_— 93 13500 143 [3600| 193 |3700]| 243 |3800! 293 {3900
368" |3600| — — 93 138 00 143 (3300 — — —_ - - -—
. |
Copper
Yubing | %] W[ 63 |190 | 108 | 280 143 350 | — | —
L W' | .51 1.90 99 | 288 | 155 | 400 | 205 | 500
W= .66 1238 | 1.22 | 3.50 | 1.47 400 | 1.97 | 5.00
3 b Ww" | .62 | 238 BB | 350 | 143 | 400 | 193 | 500
1" | 1% 49 | 238 [ 106 | 350 | 156 | 450 | 2.09 | 556
%" | 1% | 60 | 288 B1 | 350|166 | 500 | 184 | 556
68 | 350 | 1168 | 450 | 1.71 | 556 | 224 | 663
68 | 4.00 93 | 450 | 146 | 556 | 1.80 | 663
67 | 450 | 1.20 | 5.56 | 1.74 | 663 -— —
.67 | 500 95 | 55 | 148 | 663 -_— —
70 | 556 | 123 | 663 [ 1.73] 763 ) — | — Standard Lengths are 3-loot sections All sizes below
— —_ 3] 763 ] 1.73 | 863 | — - solid ( e ) line available on reques! in s
— -— unjacketed 6-1oot sections Al factory option 1 o
J2 [763 | 122 | 863 | 1.72 | 9.63 6-foot sections may be furnished in -Io%'l sections

SALES DISTRICTS

ATLANTA DISTRICT

P. O. Box 80725

5587 New Peachiree Road
Atlanta. GA 30366
404/457-1172

BALTIMORE DISTRICT
4756 Trident Coun
Baltimore, MD 21227
301/247-2170

Code No - 30-31.37U 1177 5M

CHICAGO DISTRICT
854 Fairway Drive
Bensenvilie IL 60106
312/921-6173

HOUSTON DISTRICT
6610 Harwin Street
Suite #260

Houston, TX 77036
713/783-7270

CertainTeed Corporation, P.0. Box 860, Valley Forge, Pa. 19482 CERTAINTEED

KANSAS CITY DISTRICT
4000 Somerset Drive

Prairie Village, KS 66208

913/381-9010

LOS ANGELES DISTRICT
14401 Industry Circle
La Mirada, CA 90638
213/868-9926
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NEW YORK DISTRICT
220 Raritan Center Parkway
Edison. NJ 08817
201/225-1555

PITTSBURGH DISTRICT
2247 Babcock Bivd
Piftstargh PA 15237
412/821-6252
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PLUSNUT SPECIFICATIONS
COUNTERSUNK HEAD

= Wt. (Lbs./10v
nst. et
Thread | Type | Ident. | Grip Range | A B | ¢ | o | M |Drili |inst. Hote Size anc
Size® Number | Mark Min. | Max. | 4015 | Ref. | Max. | Max. | Nom. | Size | Min. | Mar. | Brass | St St
No. 440 4P106 | Blank | .051 | .106 500 | 307 | 051 | 169 | 250 | g | a70 | .azs 220 20
4P151 | 1 Rad. | .1068 | .151 562 | 307 | 051 | .69 | 250 | g | a70 | 47 2.40 2.1

No. 6-32 6P166 | Blank | .065 | .166 672 | 345 | 063 | 208 | 340 | g4 | 208 | 213 413 | 38
6P271 | 1Rad. | .166 | .271 781 | 345 | 063 | 208 | 340 | #4 | 208 | 213 4.68 4.2

No. 8-32 8P176 | Blank | .065 | .176 672 | 377 | 063 [ 241 | 335 | € | 241 | 248 517 4.7
8P271 | 1Rad. | .176 | .27 781 | 377 | 063 | 241 | 335 | C | 241 | 248 576 | 52

No.10-32 | 10P196 | Blank | .085 | .196 781 | 412 | o065 | 272 | 415 | I 272 | 2m 7.48 6.8
10P321 | 1Rad. | .196 | .321 922 | 412 | 065 | 272 | 415 | I 2n | on 8.49 7.7,

14-20 25P296 | Blank | .089 | 296 | 1.015 | 545 | 089 | 346 | 505 | S 346 | 352 | 1542 | 1407
25P501 | 1Rad. | 296 | .501 | 1.234 | 545 | .089 | 346 | 505 | S 346 | 382 | 1783 | 16.21

:-18 31P301 | Blank | 102 | 301 | 1156 | 667 | .102 | 437 | 565 | M; | 437 | 453 | 27.68 | 2516
31P501 | 1Rad. | 301 | 501 | 1375 | 667 | .02 | 437 | 565 | U | 437 | 453 | 3157 | 28.70

3416 37P316 | Blank | 125 | .316 | 1250 | .795 | .124 | s14 | 610 | 3% | 514 | 522 | 4047 | 3652
37P501 | 1Rad. | .316 | .501 | 1453 | .785 | 124 | 514 | 610 | 34 | 514 | 522 | 4455 | 4050

1%-13 50P426 | Blank | .54 | 426 | 1609 | 993 | 154 | 640 | 730 | v | 540 | 650 | 6867 | ©n.43
50PG91 | 1Rad. | 426 | 691 | 1875 | 993 | .154 | 640 | 780 | 4% | 640 | 650 | 75.13 | 6830

*Both UNC and UNF threads are available in No. 10 and larger sizes.

CODE: Diametcr and grip range as tabulated. First letler of type number indicates malerial: 'S" for stoel, "'SS” for stainless sleel,
and "BR" for brass.

EXAMPLE : $25P296 — Steel 15-20 internal thread (089 - .296 prip range.

STANDARD PLUSNUT MATERIALS AND FINISHES

Material Type No. : Standard Finish
C-1108* Cadmium Plate — .0002* Minimum
C-1110* 7 nickness will meet Federal Specification:
STEEL QQ-P-416b, Class 3, Type |
TAINLESS STEEL 430 Pickled and Passivaled per Federal
- Specification QQ-P-35, Type |l
BRASS Alloy No. 260 Bright as machined.

*C-1108 and C-1110 steel may be used interchangeably;

B14 — 1



e Superb pull-out streagth
e Wide grip range
e Exceptional torque and thread strength.

PLUSNUT.

Developed specifically for automotive, elecironic and ap-
pliance assembly. Also, suitable for wide applications
throughout industry.

PLUSNUTS are blind, threaded fasteners recommended
for rigid fastening in sheet metal, fiberglass and plastics.
Slotted shanks split and form large flaps which evenly
distribute installation and working loads over a large area.
For example, PLUSNUTS provide excellent anchors for
seat belts, car top carriers and mirrer mounts. PLUSNUTS
also offer solulions to many other fasiening problems
because of these outstanding advantages over other blind
fasteners.

PLUSNUT SPECIFICATIONS
| FLAT HEAD S

Wt. (Lbs./1000
Inst. “Sleel
Thread Type Ident. Grip Range A B C D M Drill | Inst. Hole Size and
Size® Number Mark Min. | Max. +.015 | Nom. | Nom. | Max. | Nom. | Size | Min. Max. || Brass | St. Steel
No. 4-40 4Ps0 Blank 020 .090 ~484 5 025 169 250 g 170 175 2.21 2.01
4P150 1 Rad. .090 .150 562 5 025 169 250 LLV'e 170 175 2.50 2.27
No. 6-32 6P150 Blank .020 .150 656 b 032 .208 .335 #4 .208 213 4.84 4.40
! 6P270 1 Rad. .150 270 .765 e 032 .208 .325 #4 .208 213 5.30 4.82
No. 8-32 8P150 Blank 220 150 .656 i .038 24 340 (o] 241 .246 5.86 5.33
8P270 1 Rad. .150 .270 .781 U 038 241 340 C 241 246 ‘ 6.51 5.92
No. 10-32 10P175 Blank 020 175 .781 33 038 272 425 I 272 277 8.72 7.93
10320 1 Rad. A75 .320 921 14 .038 272 425 1 272 277 9.67 8.79
14-20 25P280 Blank 020 .280 1.000 %% 058 346 505 S 34€ 352 17.83 16.21
25P500 1 Rad. .280 .500 1.234 33 058 346 505 S 346 352 20.41 18.55
: e-18 31P280 Blank 020 .280 1.141 3 062 437 570 U 437 453 I 31.15 28.32
: 31P500 1 Rad. .280 .500 1.375 3{ 062 437 570 U 437 453 35.26 32.05
34-16 37P280 Blank 020 .280 1.218 4 088 514 .605 G 514 522 47.07 42.79
37P500 1 Rad. .280 .500 1.437 W .088 514 605 B4 514 522 51.50 46.82
\ 14-13 50P360 Blank 030 .360 1.562 1% 125 .640 790 "weg .640 .650 86.83 78.24
50P690 1 Rad. 360 .690 1.875 114 125 .640 780 | Y4 .640 650 94.03 85.48

*Both UNC and UNF threads are available in No. 10 and larger sizes.

L CODE : Diameter and grip range as tabulatcd. First lztter of type nu nber indicates materiat: “S* for sicel, 55" for stainless sleel,

“BR" for Brass.

- EXAMPLE: 510P175 — Steel No. 10-32 internal thread .020 - .175 grip range.

B14 -2
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APPENDIX C

SUPPLEMENTAL COST DATA

C—-1 ELECTRICAL EQUIPMENT
C—-2 MECHANICAL EQUIPMENT

C—3 CONSTRUCTION

APPENDIX C



1976 Our 2_5th Year

ELECTRICAL EQUIPMENT COMPANY, Inc.

Electrical Contractors Jzai&ntla[ and Commenaial (Wl'u'ng
PHONE 213 827-5249 = P. O. BOX 8591

Salina, Kansas 67401

e
»

1
;
i
4

January 9, 1978

Wilson & Company
P. O. Box 1648
Salina, Kansas 67401

orwes sl @l e st

Att: Jim Hall

Re: USD 306
Southeast of Saline
K-12 School Building

Pt aadl LS M el e St

Dear Sir:

i ikl

We propose to furnish labor and material to complete 3
the electrical work for the Solar Energy installation 1
according to revised drawings showing pump #6-8-&10

as spare pumps only. The starters for pumps 3-4-&5

to be installed in existing motor control center.

The starters for pump 7 and 9 to be separate starters.

All control items furnished by others. :

All the above for Eleven Thousand Four Hundred Seventy
Five Dollars ($11,475.65).

Sales Tax not included. e :
Sincerely,
Electrical Equipment Company, Inc.

::é‘//é G L . |

Lyle Scott

-

cc: file : . 4

4
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IUCKLEY
NCORPORATED MECHANICAL CONTRACTORS

1600 EAST MURDOCK ¢ P.O.BOX 515 * WICHITA, KANSAS 67201 * PHONE (316) 263-5223

January 9, 19/8

o e,
A
. = 4 i 1.()' JA‘\,,Q;
Wilson § Company, Engineers and Architects e b
P.0. Box 1648 ;1; ,j;l‘-' VED
Salina, Kansas 67401 m,“falfv\ ¥
; 'l Nk, ') .‘:L/
Attention: Mr. James M. Hall, III \_ nr, -«ff
"( ('n 0 1D
Re: Solar Energy System el 5‘”///

K-12 School, U.S.D. #306
Saline County, Kansas

Dear Jim:

A review of cost parameters of the above referenced project indicates that, based
on recent system design modifications as itemized herein, we will be able to hold
firm to previously proposed contract dollar amounts; specifically dollar amounts
as stated in a written proposal dated March 9, 1977, and a verbal proposal (to
modify domestic hot water circulation system) of July 8, 1977. We propose, there-
fore, to provide a complete mechanical installation as defined in the previously
referenced proposals, and modified herein, for the amount of:

ONE HUNDRED SIXTY-THREE THOUSAND SEVEN HUNDRED and no/100 DOLLARS -- $163,700.00.

System design modifications include:

1. L.cation of the solar array approximately one hundred fifty (150) feet
southeast of the building location.

™o

Installation of solar collectors in twelve (12) banks of twenty-five (25)
collectors each. ~

3. Installation of 1" thick fiberglass insulation on above ground piping;
equivalent thickness of urethane foam on below ground piping; aluninum jacket
over insulation exposed to the weather.

4. Installation of Pumps #P-3 and P-4 in parallel arrangement; installation of
Pumps #P-5, P-7 and P-9 with Pumps #P-6, P-8 and P-10 provided to the owner
as respective stand-by units.

15 you have any questions in regard to the above, please adv1b§

MCW/ jm
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72 /
Generad ’&w Iraclord

225 SOUTH FIFTH « SALINA, KANSAS 67401

P. O. BOX X PHONE. AC 913 827-2760
1726

January 19, 1978

itk A g it Ll

Mr. James Hall

Wilson & Company, Architects
631 E. Crawford
Salina, Kansas 67401

Dear Mr. Hall:

Re Board of Education, Southeast of Saline, Kansas
Unified School District No. 306 (USD 306)
Solar Energy DSE 76-2

We propose to provide the necessary supports for the solar heating units
as per drawings to inchde the concrete bases, angle iron frames, and pipe
supports for the mechanical pipe, including painting, for the total sum of
$87,807.00 (Eighty-Seven Thrusand Eight Hundred Seven Dollars).

This proposal subject to review if not accepted within thirty days.

Our breakdown is as follows: 3

Labor Material Subcontract Total
1. Excavation §10,923. - - $10,922,
2. Concrete 3,040. $ 5,900 8,940, o
3. Structural Steel 5,760 42,320. ' 59,080.
) 4. Painting - Labor 2%
: and Material $ 6,864 6,864,
5. Fence 1,000. 1,000. | 2,000.
Totals $31,723. $49,220. $ 6,864, $87,807.
Sincere

P

\“_‘-( -‘—‘\‘f'-)’?
Dl R i R %
« J. S. K CONSTRUCTION CO., INC.
F

S
. E. Frank, President

 AREEL
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APPENDIX D

PICTURES

PRIMARY & SECONDARY HEAT EXCHANGER
TANK TO HEAT EXCHANGER PUMP

COLLECTOR PANEL
COLLECTOR FIELD

PIPING SUPPLY
PIPING RETURN

STRUCTURAL FRAMING OF ROWS
STRUCTURAL FRAMING REAR VIEW

DOUBLE TiERED COLLECTOR ROW
COLLECTOR FIELD

APPENDIX D
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VIEW OF STORAGE TANK TO HEAT EXCHANGER PUMP



COLLECTOR PANEL WITHOUT GLAZING

VIEW OF COLLECTOR FIELD



RETURN PIPING

SUPPLY PIPING



STRUCTURAL FRAMING OF ROWS

REAR VIEW OF STRUCTURAL FRAMING



VIEW OF DOUBLE-TIERED COLLECTOR ROW SHOWING PIPING
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APPENDIX E

OPERATIONS AND MAINTENANCE

1. SYSTEM OPERATION SEQUENCE

SYSTEM MAINTENANCE INSTALLATION

2. PUMP - FLUID LOSS

— POWER LOSS

— PROPYLENE GLYCOLL

3. HYDROSTATIC TESTING

APPENDIX E




UCKLEY
NCORPORATED MECHANICAL CONTRACTORS

1600 L \ST MURDOCK e P. O. BOX 515 "o WICHITA, KANSAS 67201 o PHONE (316) 263.5223

OPERATING AND MAINTENANCE INSTRUCTIONS
FOR

MECHANICAL EQUIPMENT INSTALLED IN
SOUTHEAST GF SALINE-K-12 SCHOOL BUILDING
SOLAR ENERGY APPLICATION
MENTOR, KANSAS

A. System Operation ence
igﬂ Cﬁotroi Diagram for Equipment Designations)

1.

2.

3.

If inlet water temperature at control 'T;" rises above set point,
heat rejection unit fan will run.

When temperature difference between sensor ''S;'" in storage tank and
sensor ''Sg" on collector plate rises above se: point on controller 'Dy",
pumps #3 or 4 and 5 will run. When temperature difference falls below
set point, pumps will stcp. When collector plate sensor ''Sg'' tempera-
ture rises above set point on controller 'D3'', pump #5 will start.

When tenverature difference between sensor ''S;'" in domestic hot water
tank and seusor "'S4'" in the storage tank rises above set point on
controller '"D3", pumps #7 and #9 will run. When temperature difference
falls below set point, pumps will stop. When domestic hot water
temperature rises above set point on control 'T3", pumps will stop.

System Maintenance Installation

1.

2%

Service and maintain all mechanical equipment as recommended by
Manufacturer.

Swivey solar collector array daily.

a. Check glass for damage, breakage or excessive dust film; repair,
replace or clean as required.

b. Check hose and clamp joints for leaks; should leak exist, tighten
clamp as raquired.

Test solar transfer medium (liquid) periodically for proper strength;
solution should be approximately 40% progylene glycol and 60% water,
providing freeze protection to about -10°F. Add propylene glycol if
necessary; an extra drum of propylene glycol (Dow Chemical 'Dowfrost')
has been provided for this purpose.
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6 October 1978

Southeast of Saline, USD 306
RR 1 .
Cypsum, KS 67448

Atcn: Mr. Jim Buxton : {55

Re: USD 306 K-12 School Building
WCEA File: 73-59

Dear Mr. Buxton: : }

In reply to your letter of 4 October 1978, requesting information regarding
the operation of the supplemental solar heating system, we wish to
advise you as follows:

1 In case the circulating pump which circulates the antifreeze
solution does not function and the relief valves discharge antifreeze :
solution, we would recommend that you refill the system to replace that i .3

!

fluid which was lost after the circulating pump operation has been restored.

" E¥I-A 1019031014 130us -}

|
208 In case a leak develops in one of the rubber hose connections between é
pancls we would recommend that you close the valves on the inlet and outlet |
to the panel array which contains the leak and continue to operate the '
rest of the system in the normal fashion. The fluid contained within that
panel array should chen be drained and a repair effected. It will be i
necessary then to refill the panel array which has been drained. '

I

]
]

r

33 In case of a failure of the heat rejector during hot weather or any

time in the event of a power failure if the system becomes hot, the :
relief valves will function to discharge fluid to prevent pressure '
build-up. Afcer the power has been restored, refill the system. 2ty

4, After the antilreeze sclution has been added, there will not be a R
freezing problem in either of the panels or in the outdoor piping during =
the winter. It is important to realize that the antifreeze solution ;
which is used to protect the system from freezing is - ixture of 50

percent propylene glycol and water which is an antifre.ze fluid used

widely in the food processing industry. It is non-toxic. This fluid -
should not bLe confused with ethylene glycol which is commonly used in i
automobile radiators and is ioxic. Under no circumstances should ethylene
glycol ever be used in this system due to its toxicity.

ﬁ-
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BU CKLEY
NCORPORATED MECHANICAL CONTRACTORS

1600 EAST MURDOCK e P.O.BOX 515 e WICHITA, KANSAS 67201 o PHONE (316) 263.5223

June 11, 1979

91! -,
2

Wilson & Company JUN1979 <O\
v

Box 1648

- 5 ‘-D

Salina, KS 67401 RECEIVEL &
oS R

Attn: George Chitwood O &gﬁmgég‘ )

Y/
ARCEITF T WQJ}
Re: Solar Energy Application 4ﬂw¢u?7ﬂ2y}/
K-12 School Bldg., USD {306 SICCA Sl

Dear George,

Per your request, the following is a brief description of the system
testing procedure that our persornel used on the above réferenced project.

In general - with the exception of solar collector arrays - system piping
and components were hydrostatically tested at a pressure equal to that

in the water main serving the building (approximately fifty-five (53) psig).
This pressure was maintained for a period of twenty-four (24) hours to
verify system integrity.

Solar collector arrays were hydrostatically tested at a pressure of
approximately thirty (30) psig. 1t was found that a static test caused
the absorbers in the end two 'r three collectors of each array to ''slide"
in a direction away from the center of the array; this invariable caused
the header tube of at least one collector to slip out of its coupling
hose resulting in a leak 4t that point. To correct this situation, we
provided - with the collector Manufacturer's authorization - an internal
shim and an external constraint to eliminate the aforementioned movement
of the absorber. With the absorber slippage problem corrected, we were
able to conduct successful hydrostatic tests at thirty (30) psig for an
appropriate period of time.

Should you have any question in regard to the above or require additional
information, please advise.

Sincerely,

MCW/nc
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