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3. As-Built Drawings

Simplified Hydronic Schematic
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PART I
DESCRIPTION OF THE SOLAR ENERGY SYSTEM
AND BUILDING

Introauction

The North Georgia Area Planning and Development Commission (APDC) office
building is equipped with a hydronic, automatic drain-down solar heating and
cooling system. The system, providing solar heat exchange from a 2,001 square
foot effective collector area, supplies 65-70% of the building's cooling demand
and 90-95% of the heating demand. Domestic hot water is also provided, however,
the demand is very numinal. Heating is accomplished by the direct flow of
solar heated water to an exchange deck in the central air handler. The building

is cooled by the direct flow of chilled water to a separate exchange deck. In

the cooling mode, solar heated water is used to drive a 25 ton absorpticn chiller.

Back-up or supplementary supply of heated water to drive the chiller or for
building heat is provided by a conventional oil-fired boiler. Control sequencing
for heating and cooling modes is accomplished by a multizone central processor.
Day and night demands for heating and cooling are controlled by a standard

automatic time clock and an override, low setting thermostat.

North Georgia APDC Office Building

The newly constructed office building, located on 1.5 acre lot near downtown
Dalton, Georgia, is a modern, two-story structure containing 7,000 square feet
of office and work space. The building has masonry exterior walls, steel frame

floor and roof system, and type 4 fire-resistive construction.
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The building has numerous energy conservation features incorporated into
its construction. The western and northwestern, first floor elevations of the
building are vuried into the sloping contour of the lot reducing the summertime
afternoon sun load and minimizing the cooling effect of the predominately
northwestern winter wind. The square shape of the building produées the least

amount of exterior wall area which reduces the heating and cooling load. Also,

the two-story design of the building has minimized the roof area further reducing
the loads on the building. Window area has been kept to a minimum. There are

no windows in the west wall thus eliminating a potential source of heating load
from the afternoon sun. Windows have been confined to the east wall and adjoining
corners and are protected from the sun by generous roof overhang. All windows |
are operable so that under appropriate weather conditions natural ventilation

is available. Window glass is the insulating type, double glazed, and shaded to
prevent the impingement of direct sunlight.

The respective U factors for the roof and walls are .09 and .04.

Collector Array

The fifth, or southern most row of collectors, is not reflector augmented
but is pitched at an angle of 25 degrees. The reason for the different con-
figuration of this row is due to the limitation of roof area to accommodate the
fifth collector. The design indicated that a fifth row would significantly
enhance the summertime delivery of energy (the period of highest energy demand).
Since the roof area was too smali for the placement of Loth collectors and

reflectors in this row, only the collector bank was used and was placed at an

angle to absorb the maximum summertime energy.
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Collectors are double glazed with special low iron glass and have an
application of black chrome selective coating. Reflector panels were fabricated
from stainless steel sheets (gage .02 inches) mounted with adhesive to 5/8 inch
marine plywood.

The collector array support structure is fabricated from welded steel into
a truss design and m:unted to the roof on specially constructed roof curbs. The
truss design, in addition to providing considerable strength against possible

N wind damage, facilitated the installation of the collectors and reflector panels.
As each collector and panel, including their support frame was placed in position
on the array structure, each was rotated from the vertical into the structure at
the appropriate angie and welded into place. The steel support structure was

coated with a corrosion resistant paint.

Absorption Chiller

Solar cooling of the North Georgia APDC building is accomplished with a

model 300 Arkla absorption chiller. Water heated by solar or the oil-fired

boiler is pumped to the chiller at 180°F at 54 GPM. to provide 16 tons of
cooling. At this temperature and flow rate, the chiller produces chilled water

at 45-50°F for circulation through the multizone air handling unit.

Supplementary heating for hot water to operate the absorption chiller or

% J Supplementary Energy Source
! heated water to the thermal deck in the air handling unit is provided by a
l

Weil-Mclain oil-fired boiler, Model 576-EH. Number 2 fuel 0il, drawn from a

ouried, 1,500 gallon storage tank is consumed at 2.95 gallons per hour.
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Space Conditioning Equipment

The North Georgia APDC sclar system is interfaced with a conventional seven
zone multizone air handler unit (AHU) with ducted air distribution to each zone.
Each zone has an independent thermostat for effecting desires set point conditions
for the air which is ducted to each zone. This air is either heated, conoled, or
recirculated through the multizone unit.

Two tube-in-fin heat exchanges are employed in the AHU. Hot and chilled
water is circulated through their respective coils according to the dema:d of
the seven-zone thermostats. The AHU's circulaving fan operates continuously
during the day when the building is occupied to provide air circulation and
humidity control. An override setback switch is used to operate the system during
off-duty hours. After the first cooling and heating seasons, the system was
modified to preven. the simultaneous flow of hot and chilled water to the AHU.

This was accomplished by installing manual selecticn switches for hot or chilled

“only" switches.

System Controls and Modes of Operation L

The system employs a Multizone Central Processor (MCP) for establishing
appropriate control sequencing depending on the heating and cooling demand placed
on the system. Solar collection controls operate separately but in conjunction
with the MCP.

Solar Collection - Pump P-1 circulates water through the solar collectors
and is controlled through switching relay l-1 and motor starter relay C-1.
Switching relay R-1 is controlled by a temperature difference sensing device
with one sensor (TS-1) on the absorber plate of a particular collector. The

other sensor {TS-2) is located in the bottom of the hot water storage tank

See page 1-8 for relay legend 1-4
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(HWST). When TS-1 minus TS-2 reaches a level 15°F, relay R-1 closes, activating
motor starter C-1. P-1 begins to fill the array and circulate water through
the collectors. If TS-1 minus TS-2 drops to a level of 5°F, R-1 reopens and
P-1 ceases operation allowing the water in the collectors to drain back intc
the HWST.

The only exception to this operation is when the chiller is being powered
with solar heated hot water. In this case R-1 is overridden by R-6, hence P-1
is "locked on" until R-6 returns to its N.Q. position and R-1 is again the sole
controller of P-1. R-6 overrides R-1 because *he position of R-1 is related to
the temperature of the hot water tank which is not in the "system" during the
AC mode.

Heating - Solar and Boiler - Heat is delivered to the building by a finned
tube heat exchanger. Hot water is passed through the tubes and air is blown
through the fins and then distributed to the appropriate areas by the multizone
air handling unit. Heat for the building is called for in two stages (min. and
max.) depending on how much heat is required to bring temperature back up to its
set point. Minimum and maximum refers to the ditference between the thermostat
set point and the sensed room temperature which sets a priority on energy
sources. Due 10 the nature of the building, it is possible to require heat in
ore area of the biilding and cooling in another. To save energy at the cost of
slight discomfort, an isolation relay R18 has been installed so that when the
chiller is operating, no heating equipment can be operated. Heat can be supplied
through modulating valve V-6. (See page 1-9)

If min. heat is called for, R20 closes, assuming the chiller is off, the
top of the HWST is checked to see if the temperature there (7S-3) is over 120°F
(49°C). If it is, C-2 (motor starter) closes causing P-2 to circulate hot water

through the heating coil. If TS-3 senses a temperature below 120°F (49°C), no
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heat is delivered. If and when max. heat is called for RQB closes, if P-2
is cpcrating nothing fuvther occurs. When max. heat is called for and P-2
and the chitler are off, the boiler and boiler circulator are turned on by
R19 clasing.
Air fonditioning - Solar and Boiler - Cooling is delivered to the building

by a finned tube heat exchanger. as chilled water is pumped through the tubes
and air circulates through the fins. The cooled air is distributed to the
appropriate areas by the multizone air handling unit. On the solar collector
array, a solar intensity sensor is located in a position to measure the combined
reflected, beam and diffuse radiation falling in the plane of the collector panels.
When this reaches a preset amount, Ion (approximately 160 BTU/FTZ/HR), R3 closes
and activates time delay relay R4. R4 holds R3 closed for three (3) minutes

to prevent any rapid cycling. R3 will open when the combined solar radiation
drops to a level Loee {approximately 140 BTU/FTZ/HR), provided the three minute
time delay has reopened. If the outside air temperature is aoove a preset limit
TOA} (65°F), Rg closes. If R5 is closed and Ry is closed, the following occurs
simultaneously: R5 locks on P-1, R7 closes preparing to operate the chiller,

R8 operates V] and V2 which begin to preheat the water in the piping, collectors,

and buffer tank to operate the chiller. R]2 closes, preventing the toiler from
operating. When the outlet of the buffer tank reaches 165°F (74°C), R]0 closes
and the chiller begins cperating. The chiller's own internal controls operate

diverting valve V-3.

Ail of the above occurs without regard tc the cooling oad of the building.

i
It cooling is called for, mixing vaive V-5 begins to deliver chilied water to : 1
the cuoling coil in the air handler in the solar A.C. mode. i

Cooling is called for in two stages min. and max. depending on how far

the senses room air temperaiure is above the set point. If the chiller is not
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operating from solar and min. cool is called for, R]3 closes operating motor
starter C-6 which operates P-6 the chilled water circulator. If the senses
room temperature continues to rise sutficiently to call for max. cool, the
boiler and boiler circulator and the chiller are all brought into full operation.
As min. cool is always on when max. cool is, the chilled water circulator pump
is still operating.

On weekends the building ic not cooled and any solar chilled water is put

\ into storage. When the bottom of the chilled water storage tank, (T7S-4) reached

55°F (12.8°C), the boiler cannot operate for a maximum cooling demand as it
would during the working week days.

Domestic Hot Water Heating - Domestic hot water is heated in the domestic
hot water tank by either solar hot water or electrical resistance heat. Electrical

heat is only used when the top of the tank is cold. P-7 circulates water from

the top of the HWST through a heat exchanger in the domestic hot water tank

‘ and returns it to the bottom of the HWST. This pump is controlled through R22,

i
g

a differential temperature sensing device. This device compares the temperature

(TS-5) at the top of the HWSYT and the temperature (TS-6) at the bottom of the

f} domestic hot water tank. When TS-5 minus TS-6 reaches a value of Ton (15°F),
R Ry, closes and P-7 begins operation. When TS-5 minus TS-6 drops to a value cf

f Toff (5°F), R22 opens and P-7 ceases operation.
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collector AT
max. cool
solar cell
time delay
0.A. temp.
solar AC
solar AC
solar AC
max. heat
solar AC

solar AC

boiler lockout
min. cool

C.W. storage tank
C.W. circulator
boiler start
boiler AC

heating lockout
boiler on

min. heat

no heat in storage
heat in storage
domestic HW aT

P-1
p-2
p-3
P-4
P-5
P-6
F-1

NO
NO
NO
NO
NO
NC
NC
NO
NO
NO

NO
NC
NO
NC
NO
NO
NG
NC
NO
NO
NO
NG
NO

NO
NO
NO
NO
NO
NOC
NO

RELAY LEGEND

operates collector circulator pumps
bofler A.C., SE2TV#1

close sufficient insolation for solar AC
lorks on R, at first turn on

for solar AC, RDK#1

override R1

preheat fluid for solar AC

operates V1 and V2

boiler heat

buffer outlet sufficient for solar AC
RDK#2

operates chiiler for solar AC

will open circuit boi‘er circuit

operate C.W. circulating pump SE2TV#1

no boiler AC if open RDK#3

operate C.W. circulator when boiler AC
operate boiler on max. AC if no solar AC
operates chiller for boiler AC

locks out heating equip. if chiller is on
boiler on for boiler AC or boiler heat
operate soiar H.W. circulator

allows boiler heat if no heat in storage
allow heating from solar H.W.

operates DHW circulator pump

collector circulator pump

hot water circulator pump

boiler circuiator pump

condensing water circulating pump
evaporator circulator pump
chilied water circulator pump
coolirg tower fan
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‘Modifi: .tions

The North Georgia APOC solar system has urdergone two modifications duriny
the operational period May through December 1978. In both cases these modifications
were changes from the original system design.

Under the original design specitications the system could operate simul-
taneously in both the heating and cooling modes. This was not a problem during
the summer period when the system was operating under a maximum cooling load.
However, during the fall, the building would require heating in the morning hours
and cooling in the afternoon. Another noticeable situation during this period
was the in balance between the first and second floors. Often the first floor
would call for heating while the second floor wor’4 call for cooling. The overail
situation created an ineffective, intermitient operation of the chiller. The
controls were modified to include manual switches to keep the sysiem in one
specific modo.

The second modification resulted from the freezing of the collectors. To
insure adequate, full drainage of the collectors, vacuum breakers have been

installed on the supply headers on each row of collectors. (These can be seen

in Photograph #5.)
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ACCEPTANGE TEST DATA
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ACCEPTANCE TEST PLAN e
NGAPDC N
DALTON, GEORSIA
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1. Demonstrate Fail Safs ﬁeutggli
The system will b2 placed in éach mode of cperation and the main power
disconnect wiilebe 1ntérrupteé. Resgonse of the overall system will be
observed to:nsure that n"cv(f/;safe conditions arise, that no equipment is
damaged or rendered otherwise inoperable, and that the coullector array
drains fully. Power will be applied and the system observed to insure
that normal operation resumes without external intervention. o

2. Demonstratu Pressure Palief Valves
The mechanical equipment loops with pressure relief valves will be isolated
from the thermal storage tanks and their respective loops pressurized to
insure that the pressure relief valves operate at their designated préssure.

3. Demonstrate No Leaks
Prior to instaliation of insulation the overall system will be isolated from
the thermal storage tank and pressurized to 15 psig and then isolated from
the pressure source. Pressure will be observed for 6 hours to insure no
leaks are present.

4. Demonstrate No Growth of Algae, Fungi, Mold or Mildew :

A similar system has been in operaticn at the Shenandoah, Georgia, Community

Canter for one year with no observef foreign grewth. The water in Dalton,
which 1s used in the NGAPDC system, has a very low calcium carbonate (CaCO3)
content, approximately 15 $pm. A

5. Demonstrate Back-Flow Prevention

The solar hydronic system is connected to the potable water supply in three

- o - e e e -
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places. One is at the inlet to the domestic hot water heater, back-flow

is o no concern here. The second connection is through a gate valve to
fill tha solar system. This valve will be closed when the system is in
operation, however a continuous pressure type back-flow preventer will be
put in that Tine (Watts no.3D or equivalent). The third connectica is at
the cooi g tower; at this con~2tion the water is discharged to atmospheric
pressure and the overflow level is below the make up water outlet, therefore
back-flow will not occur here. No hard connection occurs between the solar
system and the potable water supply. A hose is connected to fill the solar
Vsystem<and two must valves opened.  The valves are closed and valves shut
when filled. The solar system is not pressurized.

Demonstrate No Fluttering

Only valves designed for flow control ise (such as butterfly, glaobe, or ball
valves) are operated partially open. The system will be observed during
initial operation to insure no valve fluttering occurs.

Demonstrate Drain and Filiing

A closed sight glass will be installed at an appropriate location below the
collector array for visual indication of complete drain down.

Demonstrate Temperature at Various Points

Thermometer weils will be installed at the critical points indicated on the

flow schematic. Temperature will be observed and recorded with mercury in

glass thermometers.

Demonstrate Collector Flow GPM

A "Flow Setter" will be installed in the main collector loop to determine
the flow through the collectors.

Demonstrate Collector Flow Pressure Drop

Gauge cocks will be installed in the array supply and return lines for

measurement using a differential pressure gauge.

2-3
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Demonstrate System Operates in All Modes of Operation

Manual control overrides will be provided in the control system so that the
system can be placed in each mode of operation and observed for proper
operation. '

Demonstrate Pump and Fan Ampere Loads

The power wiring will be installed so that each branch circuit is access-
ible to measurement by an inductive ammeter. Current will be observed to
1nsure operation at rated amperage and that conductor capacity is not
exceeded.

Verify Heat Collection Performance

The flow rate through the array is measured as previously discussed. The
temperature rise of collector water across the array will be measured with
a differential thermopile. Insolation on the collector aperture will be
measured by a pyranometer (Eppley model 2 or equivalent) mounted at the
inclination of the collectors. Output from the differential thermopile and
the pyranometer will be indicated on a strip-chart recorder. Ambient
temperature will be measured by a mercury in glass thermometer. Steady
state conditions will be obtained and the collector efficiency computed
from these measurements for comparison with manufacturers efficiency data.
Verify A1l Equipment, Piping, Controls, etc., are Installed in the Manner
Specified

Visual inspection of the installation will be performed and documented
(photographs will be made as necessary) before and after installation of
insulatiorn or backfilling as applicable.

Verify A1l Pumps, Controls, Dampers, Fan, and Air Distribution Systems
Operate as Specified

Fluid distribution will be monitored using appropriate flow measurement

T L e
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devices (Bell and Gossett Circuit-Setters or equivalent). Controls will
be observed for operation under simulated conditions. Air distribution
will be monitored by standard techniques using direct-reading pitot tube
manometer, Air distribution was checked and set by the Mechanica® Contractor,

Calhoun Mechanical, Inc.
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ATP_RESULTS

1. All systems bperatéd normally after power interruption.

The boiler pressure relief valve released at 30 PSI.”

and the leak stopped.

e e e

3. The collector circulator pump had a leak at its seal. The seal was replaced

4. No algae, fungi, mold or mildew .has been observed in either\Storage tank.

The sump of the cooling tower does show signs of alaae growth as expected.

The sump is to be drained and cleaned monthly when in use.

By virtue of the fact that there is no genmanént connection oeiween the

potable water supply and solar water, back-flow is no problem._

No fluttering has ueen observed.

Filling and draining are visible by a 3" change in water level of the sight

glass.

Typical temperature at various pointsvwere as follows on the days of

the ATP:
Chiller:
‘generator inlet
generator outlet
condenser inlet
condenser outlet
evaporator inlet
evapdrator outlet
Collectors:

inlat

outlet

T gy =gt

176°F
164°F

© 83°F
101°F
59°F
4g°F

164°F
176°F

(80°C)
(73°C)
(28°C)

'(38°C)

(15°C)
(9.5°C)

(73°C)
(80°C)
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f Tanks:
% top of hot water storage tank 162°F  (72°C)
; bottom of hot water storage tank 151°F  (66°C)
; bottom of chilled water storage tank 69°F  (20.5°C)
'; chilled water coil inlet _ " 50°F  (10°C)
) ; ’ ~ chilled water coil outlet ' 58°F  (14.4°C)
; hot water coil inletl ) N/A
é not water coil outlet N/A
; 9. The collector flow through the 115 collector panels was shown to be 54 GPM
; (3.4 Vs).
é- 10. Collector flow pressure drop at 54 GPM (3.4 l{s) was demonstrated to be
. 4.3 PSI.
? - 11.  All systems were demonstrated on manual override and performed as specified.
? | 12. Pump ampere loads demonstrated to be 4.5 and 5.5 amps on 5 and 6 amp rated
%' pumps respectively. The cooling tower drew 4.0 amps. The aforementioned
: equipment is all 208 VAC 3 phase.
f: ;. 13. The test was performed and data taken for two (2) days of operation. At

peak production heat from the collectors generated 204,000 BTU/HR (215 MJ/HR)
of chilled water with an input of 284,000 BTU/HR (300 MJ/HR) of hot water
) at a chiller inlet temperature of 189°F (87°C) and a roof ambient of 83°F
(31°C). The strip chart record of the collector temperature difference
and solar radiation are on record at Independent Living, Inc.
14. Mr. Douglas W. Westrope of the George C. Marshall Space Flight Center
acting for DOE witnessed and verified installation as specified.

15. Mr. Douglas W. Westrope witnessed and verified operation as specified.
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AS-BUILT DRAWINGS
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PART 4
SYSTEM OPERATION AND MAINTENANCE

The operation of the North Georgia APDC solar system has been in general,
outstanding. The system was activated in late May of 1978 and was tested under
the ERDA Acceptance Test Plan on May 24-25. The system has been in continuous
operation since that date, and has provided excellent service during the hot,
Georgia summer. There have been some problems, but not of such a nature as
to interrupt the overall operation of the system, for any length of time.

As stéted previously, the system was designéd to produce approximately 60%
of the cooling load. Although the operational record is incomplete, due to
reasons which will be explained later, it appears that the system is operating
at or exceeding this percentage of the cooling load. One indication that leads
to this conclusion is the amount of time required tc operate the boiler for
supplementary heating of water to operate the chiller. Only an estimate is
available at this time, however, the boiler appears to operate for approximate'y
four hours per day during periods of full, unobstructed radiation. The building
requires cooling for approximately ten hours each day and the solar system
produces a sufficient amount of heated water to drive the chiller for air
conditioning for about six hours, which is well within design limits. System
performance is expected to improve as more operational experience becomes
available.

Over the past nine months the system has provided effective cooling and
heating on a continuous hasis. The estimate cost of this service has been
minimal in compariscn to other non-sclar cooling systems employed in the local
area, and has alleviated the Nortn Georgia APDC of a major operating expease

during the summer months.

o 4
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Maintenance on the system through February 1979 is as follows:

May 24-25, 1978. Seal failure on main circulation pump. Parts

under warranty. Labor cost $100.

June 1, 1978. Solar sensor controls out of calibration. Materials
cost, none. Labor $160.

June 5, 1978. Seal failure in pump P-1. Replacement high temperature
seal. Materials cost, none. Labor $16C.

June 20, 1978. Malfunction of bailer ignitor. Electrodes cleaned

and reset. Materials cost, none. Labor cost $80.

July 10-August 7, 1978. Pump motor (P-1) shorted out. Pump pullad
for factory repair. Materials cost, none. Labor cost $160.

August 15, 1978. Malfunction of control time clock. Clock replaced
under warranty. Materials cost, none. labor $300.

November 10, 1978. First flocr thermostats were initially cross-wired.
Materials cost, none. Labor $80.

December 8, 1978. Automatic drain down failed causing cuilector freeze.
Piping repair and installation of vacuum breakers. Materials cost,
$370. Labor $530.

January 8-¢5, 1979. Failure of transformer in boiler ignitor system.

Transformer, pump, and seals P-2; P-3. Materials cost, $150. Labor $450.

The above listed maintenance items were covered under a one year

warranty. NGAPDC has not incurred any costs for parts or labor.

‘ ! "
o ...L.A

i o AR i SRR

L

ERRENERPI O S g I VI ) A RO Gt



MAINTENANCE

Tre following contains information pertinent to the solar heating and cooling
system installed by independent Living, Inc. of Atlanta, Georgia on the office
building of the NGAPDC in Dalton, Georgia. The system is operationxl as of
May 9, 1978.

The following has three (3) sections. The first contains maintenance in-
structions and schedules to be performed according to the listed time tablas.
The second section contains manufacturers infornation on the equipment in-
stalled in this system. The third contains a description of modes of cpera-
tion and control sequences. .




WEEKLY CHECK LIST

y s
RV SR o -
. " o "

© 4
A
1. With system off f£i11 both HWST and CWST with water until flow is _ j
observed coming cut of vent on top of each tank. This should be »

done monthly, in the winter only the HWST needs to be filled.

Max.

Min. [:::: Min. T 3
' ’ ° o

& -]
HOT WATER TANK CHILLED WATER TANK o
Water level must be between Water level must be above ;:
g
the two (2) silver bands. the silver band. §
)

2. Check to see that circuit breakers are all closed.

3. Observe floor for active leaks (not condensate drip spots:).

4-4




MONTHLY CHECK LIST

1. Check for correct setting of time clock.

; 2. Check array for leaks while in collection mode.
i 3. Check to insure all ten (10) array valves are fully open.
) 4. Check tempering valve setting (140°F).
5. Check room thermostat settings for tempering (21°F).
6. Check blower fan belt.
; 7. Check blower filters - replace if dirty.

8. Check fuel 0il filter for water or dirt, drain 1f required.
9. Check fuel ¢il tank level - use a thin nine (9) foot rod.
10. Check storage tanks for vandalism (white seal penetrations).
11. Check C/T fan belt for excess looseness.
12. Check C/T bleed rate while pump is running.
13. Check C/T sump, drain and hose cut if required.
14. <Check visually boiler flue, push grey damper for movement.
15. Check control setZings a) O.A. temp 18°C

b) Buffer outlet 74°C

c¢) C.W. tank temp. 13°C

d) H.W. tank temp. 50°C

4-5
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SPRING & FALL

Lubricate C/T fan with 20 W oil.
Lubricate C/T fan wotar.

Check €/T float valve operation.
Drain and hose out C/T sump pan.

Lubricate boiler feed pump - fill (2) oil cups.
Lubricate circulator pumps.

Check heater tape (12 amp @ 115 VAC).
Check aquastat on C/T - fan on at 85°F off at less than 85°F.

4-6
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EACH_SPRING

Check pumps and valves for operation.

Clean strainers (4). ’

Check damper actuator operation.

Check modes of operation - conventional and solar, record temperature
at critical points. -
Check boiler limits.

Check flow rates.

Change fuel cil filter.

Repiace flow switch on Arkla. {Arkla part no. 14537-169)
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| EVERY THREE (3) YEARS |

Replace C/T fan belt. - coT i. o
Replace plastic case for fuel 011 fi]ter. ' ' '
Repaiat rubatex on roof ‘

. Touch up any rust spots on array frame.
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PART & -

PHOTOS OF BUILDING AND SOLAR SYSTEM

North Georgia APDC Building

Collector Array, Storage Ténks

Collectors - Reflectors

Collector Array Support Structure and Mounts
Drain-Down Vacuum Breaker

Control Panel

Control Module, Pumps, Valves, Buffer Tank
Control Module

Air Handler showing damper actuators

Mechanica) Room - Control Module, Chiller, Air Handler, and Boiler
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PART 6

PREDICTED SYSTEM PERFURMANCE

SYSTEM AND SUBSYSTEM PERFORMANCE/TECHNICAL DATA

CONTRACTOR SPECIFICATIONS-INDEPENDENT LIVING, INC.
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Syslem and Subsystem I’crlormancel Technical Data
Clihnatalogical Nata: |

For the proposed project site provide the following ‘intf_ormation:

1. Latitude__ 39:5

2. Heating degsece days

_ Yemly 5300
January 215
3. Annual Cooling Hours 1700 _ ___

. Deak daily insolation _2335. _ BTU/{t?

-

5. Yecarly sunshine 58 Y

REVERE

B. Calleetor: 4 ] Commercial/Brand Name
1. Type of Collector

a. Tlate Plate YES

bs Tu‘\ulﬂr I N QA .

i) Acceptance Angle ... N.A.

it) Concentration N.A.

iii} Interception Area N.A.

iv) Mirror Reflector Characteristics N.A.

¢, Concentrator

i) Focusing

.. . N .
. ii) Nor-Feceusing -

ili) Tracking ; Mode _N:A.

iv) Non-Tracking

P{ v) Concentration Ratio N.AL

. N.A.
vi) Reflector Iieflection ..

* A diti requested in this Appendix must be supplied or a at~tement given as to why it was omitted. Data requested
are specified for single system or subsystem. If more than one, speeify and supply dats for cach.
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Systemn aud Subsystem Periormance/Technical Data~Continued

4. Trunsparent Cover
a. Materials
1. Type . )/8" thick tempered glass

2. Composition Soda Lime
pos ASG~Clear or

b. Commercia! Identification Fourco Clearlite / A.S.G. Water White
¢. Solar. Spectrum Transmiasivity 39.35% / 91.5 %
d. Solar Spectrum Reflectivity 8 / 8 %
c. Infrared Transmissivity _* 87 / 91 % ©
f. Infrared Refloctivity 8 / 8 %
g Number of Covers 2 @ P
h. Combustibility Noncombustible
i. Edge Trut@ent ‘Swiped ~ gasket enclostd
jo Physical Properties®*
1. Density 155.4 lb/ft‘-3
2. Lincar Cocflicient ol Exgansion 512 x 10-6/ OF
3. Thermal Conductivity 1.1 Btu/h° frfor/ft.
4. Specific Heat -273
5. Tensile Strength 13,000 psi .
6. Compressive S‘trcngth 1,000,000 psi
7. Weight 1.6 _lb/ft?
3. Absorber Plate .

4. Absorptive Coating
1. Materials

a. Type KIRXBBAGEEANE / RENBEXANE /Scelective

** Properties of conventions! materinls thut are available in stundard references such as Mark's Engineering Handbook
need not e restated heve provided the material is adequately specified so thal its properties esn be determined from such

references, Properties of masterials not commonly nvailable in stendard references should be submitied with aystém data
to the extent known.

¥ a4t 1450 millimicrons
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Systen and Subsystem Per formance/Technical Data—Continued
b. Alloy ___Bluokkdixi . /Goppueo®xiiix/Nickel-Chrome

¢. Commerciul Identification _XsoXexk/ XXX KaXRRX/Black Chrome

2. Solar Spectrum Absorptivity _ &k / &k / 95 . %,

3. Infrared Emissivity Xk / kdk / 7 %

b. Base Plate *

1.- Materials _ :

My pad

. . a. Type Integral Tubes in Copper Plate

b. Alloy DHP Copper #122

¢. Commercial Identification Revere Tube-In-Strip

2. Thermal‘Properties

a. Thermal Conductivity 196 Btu/hr-ft20F/ft,

b. Specific Heat 0.0942 Btu/lb °OF

8. Physical Properties

. . ~{
a. Linear Coefficient of expansion _9:3 X 10°7 / °F

b. Density 558 lb/ft;.

c. Tensile Strength 50,000 psi !

A. Cuompressive Strength 38,000 psi 1
: 4. Bonding Materials 4;
a. Type (B;'azed. Soldered, etc.) Brazed leaders |
| b. Composition __. ___ Sil-Fos or Phos Copper

¢. Commerical Identification Handy & Harman or equul

4. lansulation

a. Mutlerials

1. Type . . Blanket
2. Composition .. Fiberqlass
3. Commercial Identification Certain - Teed Ultralite

6-3
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System and Subsystem Perfoncance/Technical Dawn—Continued

b, Quigassing Characteristics

Oy

1. Outgassing Temperature A50°Y

2. Gay given off ~Phenolic Resin
3. Any Condcnsation .. No

¢. Physical Praperties

1. Lincar Coeflicient of expansion _None

4

2. Density 1.0 1b/ £t 3

‘ 20 o
3. Thermal Conductivity ___0:27 Bty - in/hr ft° "F & 68°F

4. Specific Heat Not Known

5. Coeflicient of Cubical expansion __None

3. Dimensions 16" x 34" x_2-1/2"
5. Outer Base Erclosure
a. Materials A
1. Type Extruded Aluminum
<. Composition 6063-T5
3. Comraercial ldentification Revere Aluminum
4. Combustibility .__ N/A
b

¢. Thermal Conductivity

. Physical Properties { As Applicable)

1. Linear Couflicient of expansion .__12.98 X 1076/°F

2. Density ., lu8.6 b/ Lt

3. Thermal Conduclivity 119 Btu/hre ftﬂ/ft .

o 99

4. SpeciticHeat . oo . ..W_.,.,.Q:_:,‘;.i —
b, Coeflicient of Cubical expansion . NS e

6. Dimensions e 777 x 38" x 4"

18 Btushre ££500 /8¢,

6-4
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System and Subsystem Performance/ Techuical Dita~Countinued

Puusive systems require that sutlicier t calculations or test results to determine how effective
the coneepts will be in providing the neccessary functions. As a minimum, the fellowing
should be provided.

1. Test method used _NBSIR 74-635 and DSET 75 SE 2

———

2. Energy Collection Rate (BTU He-ft2) Versus time for selected winter conditions and (if
applicable) for selected summer conditions over a collcchon day. The following should

be provided : | .
a. Collector Oricntation )

1. Azimuth . normal to sun's rays Degrees

2. Elevation ______ normal to sun's rays. . Degrees
b. Ambient Conditions

1. Temperature see data °F

2. Wind Velocity __Sve _data MPH

8. Wind Direction __gg. dat.a . A Degree

¢. Insolution
d. Collecticn Period (Time of Day) see_data to
1. Provide Graph of Inlet Temperatures
To obtain a distribution of data, the 1nlet

temperatures were variad and are not a function
of time.

TEMP F

TIME

2. Provide Graph of Qutlet Temperutures

TERP F

TiME

This 1s also the case for the outlet temperatures. The
variation of inloet temperatures during the test does not
permit a curve plot similar to that indicated above.
However, the test data can be used to compute an inlet
or outlet temperature graph for an assumed situation.

6-5
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System and Subgystem Perfiimance/Technical Data- Continued

8. Provide a graph of Collector ¢... 'ney (n) versus the parameter Ti — Te.

I
wherer = MC, (T, - T\)

<

See attached reports from Desert Sunshine Exposure Tests, Inc.

COLLECTOR EFF. (N)

OPERATING PARAMETER
Ti-Ta
T

T, = Collector transport media outlet temperature (°F)
*Ti = Collecior transport media inlet temperature (°r)

Ta = Ambient Temp. (°F)

*s] = Solar Insolation on the Collector plane (BTU/HR ~ FT%)
M = Transport media mass flowrate (Ib/hr)
C, = Specific heat of transport media

(BTU/LB °F)

A, = Area of Collector {ft?)

*Averagea Collector Temp. may beused T, + T,

2

**For concentrating coilectors this value should be only the
beam or direct component for the solar radiation.

- . g G s g ®

4. Maximum expected temperature under no flow conditions __330CF *

5. Discuss provisions for protecting collector under no flow conditions.

6. Collector Array Characteristics

a, Total Area o 18.68 ft2
b. Solar Window Area 17.4 ft2
¢. Weights of Collector and Framing . SSIRKINE NENISE XEGOEQYNK by /ft?

Double glass cover 6.1 lbs/ft;2

* From Desert Sunshine da*a, no flow occurs at Tg = 'ra 66 \
q

If q=350 Btu/hr-ft? and T, e 120°F, then T¢ = 350°F ’
6-6
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Syatem and Subsystem Performunce/Technieal Data=Continued
) y |

¢ Storaye _
1. Type (Tank, Rock Bed, etc) __TANKS

[}

. 3. Materials
u. Type . STEEL

b. Tinishes ___ INTERIOR COAL TAR EPOXY

! _ c. Commercial ldentification

T 8. Dhysical Dimensions: THREE TANKS, EACH:
a. Height 92" DIAMETER '

b. Width =

.‘ ¢. Length 14"10";

4. Thermal Properties* .

a. Thermal Conductivity (WATER)

‘b, Coctlicient of Thermal expansion (WATER)

5. Operating Temperature Range .. 40 - 200 °F

6. Operating Pressure Range* 15 - 25 PSI

7. Rurst Preasure® 60 (Min.) PSI

D, Cooling Subsystem

1. "ype _ CUILLER

U Commercinl Unit
a. Type _ DBSORPTION

y . O " " nh #d N
b, Siza . 25 (WITH 195° HOT WATER ENTERING) TONS

¢. Identification . ARKLA SOLAIRE 300

3. Materials

i Types

b. Comniercial Identification

— i

* Propevties of conventional materials that are available in atandard references such an Mark's Engincering Handbock !
need not be restated here provided the material is adequately specified so that its properties enn be determined from such

references, Properties of materinla not commonly available in standard referencss should be submitted with system data
. to the extent known, .

PRI

6-7
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System and Subsystem Performance/Technical Data=~Continued
4. Fluids |

a. Types WATER

b, Compasition

5. Coeflicient of performance (COP) data versus pertinent operating conditions (ambient tem. y
perature etc.) along with a definition of the COP used.

C.0.P. = Output (Btu/Hr)/Input (Btu/Hr) = 0.6
6. Total Cooling Capacity

"Potal covling capacity of the solar system shall be no less than126,300__ BTU/HR (it itis a

heating and cooling system), Sensible capacity shall be no less than ._..___166 : 800 BTU/HR at ‘
.E_(.)E___ CFM of entering evuporator air at 80.0 °F dry bulb and 67.0 of '

wet bulb, For other systems such as desiceant cycling cooling, the terms evaporator and conden-
sor are not applicable. These.aystems shall deliver the above cooling capacity at inlet air flow of

_N.A. _ CFMat °F dry bulb and __N:A. __ °F wet bulb. 2

Heating Subsystem
SOLAR ¥
1. Type OLAR WITH BOILER FOR BACKUP

2,. Commercial Unit

o Type __GAS FIRED VATER TUBE

b, Size 440 MBH OUTPUT

¢. Commercial Identification __RITE

3. Coeflicient of Performance (COP, if applicable, data versus pertinent cperating conditions (am-

bient temperature ete. . )
fent tempera ) BOILER EFFICIENCY 80%.

4. Total Heating Capacity '
The total heating capacity of the solar system shall be no less than 233,000 BTU/HR at

8000 CFM of air flow entering at _.6_‘.5_.._._.._ °F dry bulband __Z________ % relative

humidity, Exposed heated panel (baseboard or ceiling) temperafures shall not exceed N.A. oF,

Hot Water Subsystem
DOMESTIC WATER HEATER

v

1. Type
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System and Subsystem Performance/Technical Data=Continued
2, Commerciad Unit
a4, Tvpe .. ELECTRIC
b, Size ... 86 GAL. e e
e, Commercial Identification _ _RHEEM SOLARAIDE
3. ot Water (Back Up System) : .4.2.6______gallons of potable (of useable) hot water shall be
. delivered at no less than ____ 8 gal/min at temperature no less than _—EL °F., Re-
2

hours.

covery time shall be no ¢reater than

3 4 ' T RIES
4. Code and Safety Standard Certified Under UNDERWRITERS' LABORATO

G. Transport Between Subsystems

1. Provide Sketch/Block diagram of Proposed Solar System giving dimensions and subsystems/
components location and identifieation. NOTE: This proje?ct is in prellmlna;y
design & physical layout has not been established. See &}chematlc

2. Piping Details Flow Diagram for functional relationship of

components.
4. Diameter

b, Length of Run

¢. Materials COPPLR

. Piping Insulation

a. Type FIBERGLASS

b. Thickness 1"

¢. Performance K = 0.26 AT 200°F

4, Transport Media for each element

a. Type WATER _ -

b. FlowRete __~~ _ GPM (Liquid) .==_____ CFM (Air)

¢. Specify Pressure drop between components.

-

5. Provide Flow diagram for Proposed Solar Energy System. gee "SCHEMATIC FLOW DIAGRAM".
H. Spystem
I. Operating Requirements

a. The maximum electrical energy required to drive the solar portion of the system at its rated

6-9
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System and Subsystem Performance/Tcchnical Data=Continued

capacity shall be no greater than 5S_ . _KW. Water requirements for cooling condens-

ers andfor rir-humidification shall be no greater than _ 100 gal/hr. . .

b. Subsystems/Components resquiring electrical energy:

1. Pumps .2 _____kw, Function__CHILLED WATER

2. Fany .__ ..3...,_.kw, Fanction SUPPLY AIR
: . 0.5 AIR COMPRESSOR
3. Controls__ . kw, Function _ -

4. Other ____~==___kw, Function -=

2. Design Load Data:

ANNUAL SUMMARY TABLE

. . . < el L, o ey g IR " . Prah badie vt SPH
. i ot R R T W IR e e I, PP - ¢ o Y TIRCE A VAW g o ZoAfachibala ke
BT T N R | T R TRt T PO R 1%, Lok Yoy . YIRS ¥ 2T TR UL 5

Month Ig:e:t?g ()BTU) _I(i;rt \lvgaée'{ (BTU) (Jf?lol{lng 6B)'I‘U
January 52.8 : 0.6 -
Febfuary 43.2 . 0.6 C ===
, March 38.4 0.6 S
April 12.0 0.6 13.8
May - 0.6 41.3
June - | 0.6 49.6
July -—— 0.6 55.1
Auéust -— 0.6 | . .- 57.9
September - A, ' 0.6 A 46.8
October 9.6 1 ) 0.6 11.0 : ;
Novembe:r 36.0 0.6 ——
December 48.0 0.6 ome-
Yearly Total 240.0 7.2 | 275.5 *
Peak (BTU/HR)] 207,000 13,300 . 1I96,300

*Calculated Building Cooling Requirement; Divide by 0.6
for Chiller Input (System Heat Loss)
6-10
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System andd Subsystem Performance/Technical Data~Continued

4. Provide the followinge summary of system perforninnce ¢:ia:

Solar i"nié.m‘;- I Rlectrieal .:‘.:1xlil.iA:u*y Erlﬁvalcnt I']nvr,(r:\_'q
Month Collecled Fnergey Reg'd Sneryty Syqtem Heat Reg'd for Conven-

(H'!‘g) for Component (R'l‘U) Lous (R'gU) tum 1 ‘sbgnm (K1

=% 10°) o= | - (KWH )= oo o X 108 |—ix—1 ! e
January 42.2 2320 11.2 £3.4 53.4
February 43.2 2320 .6 43.8 43.8
March 39.0 2320 .- 39.0 39.0
April 35.6 2320 - 35.6 23.5
May 39.3 2320 30.1 69.4 41.9
June 43.1 2320 40.2 83.3 50.2
July 46.9 2320 45.5 92.4 55.7
Augrust 44.9 2320 52.2 97.1 58.5
Sentember 42.9 2320 35.7 78.6 47.4
October 40.9 2320 4.6 45.5 2.2
November 36.6 2320 - 36.6 36.6
December 43.0 2320 5.6 4B.6 48.6

4
hEN

Provide estimate of yearly energy savings in terms of BTU’s and/or Dollars along with the ra-
tionide for the estimate,

(519.8 - 225.7) (106) + 3413 = 86170 KWH x 0.04 = $3445/Yr

5. Any subsystems or system energy conversion inefficiencies which have not been specified in the

previous subsystem section should be provided new. For example, if an oil fired heater is used for an
auxiliury energy source state its:

“ - . 4 . o " E , 1
1. Commercial identification GAS FIRED BOILER SPECIFIED PREVIOUSLY

2. Size/Rating (BTU)

3. Efliciency 0.80

4. Llectrical Power Requirements

6. Provide summary of insolation data used for section H Analysis, Scc "SUPPORTING
INSORMATIONY.

I e e
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System and Subsystem Performance/Technieal Dutn=Continuned
7. Design Life and Maintenance
a. Describe Periodic Mainlenance provisions and requirements,

L. Specify design life of all components (if available).
20

1. Healing _ , — YO,
2. Cooliué 20 - yrs,
3. Auxiliary Energy 25 yrs. :
4. Storage 30 ' yrs. * ;
6. Potable | 20 yrs. . ;
6. Collector ’ — 25 yrs, l
7. Encrgy Transport . | ‘ 20 yrs,
8. Controls 25 yrs, i
9. llot Water 15 S 5
10. Pumps 15 yrs,
11. Fans 20 yYs.
» 12. Other - yrs,
% ¢. Drovide'Warranty period and extent of coverage of the proposed Solar Energy System and J
; subsystems,

Contractor will provide a one year warranty on materials and
workmanship, which is the normal under a general construction contract.

In addition an extended warranty, for a total of five years, will be i

provided for major system components.
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;7 INTERIM PERFORMANCE CRITERIA

]

J
The installation will comply with the intent of the "Interim
Performance Criteria for Commercial Solar Heating and

]

| Combined Heating/Cooling Systems and Facilities",
NASA #98M1000l1, February 28, 197S.

.
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ESTIMATED ENERGY AVAILABLE FROM SOLAR COLLECTORS FOR HEATING:

Assumptions:

Collectors at 509 from Horizontal
Average Daily Insolation 2150 Btu/Ft? hd
Approximate % Sunshine 58

Average Hourly Insolation = 0,58 x 2150 = 126 Btu/Sq.Ft.Hr.
11%0.9

Average Ambient Temperature 45°

Flow Rate = 1 GPH/Sq.Ft.

Average Collector Efficiency S55% +
Average Output 6% Btu/Hr.Ft? for 8 Hours

(All available for sterage when building is occupied)

Average Daily Unoccupied Heat Loss (January):
1,153,000 Btu

Sq. Ft. Collector Required = 1,153,000 = 2090 Sq.Ft.
8 x 69

6-14
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ESTIMATED ENERGY AVAILABLE FgOM SOLAR COLLECTORE FOR COOLING

Based on collectors at 50° to horizontal, reflector
augmented, 190° leaving water, estimated energy available

is 880 Btu/Sq.Ft. per day (August):

Square Feet of collector required to handle peak cooling
load:

328,000 Btu/Hr Input 3280 Sq.Ft.
100

Physically practigal array:

5 rows x 20 panels/row x 17.4 Sg.Ft. Aperture = 1740 Sq.Ft.
Panel

Estimated peak collection rate (average for day):

1720 Sq.Ft. x 880 = 140,150 Btu/Hr
17 % 0.9

43% of Peak Requirement

Collection for Peak Month:

1720 x 880 x 31 = 46.9 x 106

6-15
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15
BLOCK HEATING LOAD
Roof 66' x 62' x {70°-59) x 0.13 = 34,575
Walls (256 x 24)(85%) (0.2) (659) = 67,890
Glass " (256 x 24) (15%) (0.6) (65°) = 35,940
Floor Perimeter 256 x 50 = 12,800
Transmission Subtotal 151,205 Btu/Hr

[¥3

Outside Air 800 x 1,08 x 65 = 56,160
Calculated Heat Loss = 207, 36’
207,365 = 34.5 Btu Conditioned Area
— 6000 Hr.Ft?

Specify Minimum Heating Capacity of 207,365 x 120 =
248,840 Btu/Hr

6-16
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BLOCK COOLING LOAD

Roof 3600 x 0.13 x 50 = - 23,400
Lights 6000 x 3 x 3.4 = 61,200
Occupants 25 x 250 = , 6,250
Glass
Radiant 920 x 20 = 18,400
. Transmission 920 x 9.6 x 20 = 11,040
‘Walls 5220 x 0.2 x 15 = 15,660
135,950
+ 10% ) 13,595
RSH | 3 149,545 Btu/Hr
RLH - 25 x 200 = 5,000
OASH 800 x 1.08 x 20¢ = 17,280
OALH 800 x 0.68 x 45 = 24,480
Grand Total Heat 196,305 Btu/Hr
Tons Refrigeration 16.4

L im kL
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ESTIMATED HEATING ENERGY REQUIREMENTS

OCCUPIED HOURS

{October - April)

7 Mo. x 4.32 Wks x 50 Hrs = 1510 Hours
Mo Wk

Average Outside Temperature During Occupied Heating Hours: 57.5°F
Average leat Loss From Building (Occupied Hours)
{Assume No Heat Loss from Building above 65°F OQutside):

207,365 Btu Design Loss x (65-57.5) = 25,920 Btu
Hr “{70-10) Hr

aAnnir:l Heating Reéuirement, Occupied Hours:

25.92 x 1.510 x 10® = 39.1 x 105 Btu

Credit for Lighting:

e o AR

66-2/3% X 6000 Sg.Ft. x 3W x 3.4 Btu = 40,760 Btu/Hr 5
Sq.Ft. W e ﬁ

i3

:

Net Annual Heating Requirement, Occupied Hours = 0 i%
1

UNOCCUPIED HOURS 4
(7/12 x 365 x 24 - 1510) = 3600 3

Average Outside Temperature During Unoccupied Hours: 42.5°F
Average Heat Loss from Building (Unoccupied Hours, Lights Off,
Inside Temperature Set Back to 60°F):

207,365 x (60-42.5) = 55,830 Btu
Hr

65

Annual Heating Requirement, Unoccupied Hours:

3600 x 55,830 = 201 x 106 Btu
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NSTIMATED COOLING ENERGY REQUIREMENTS

Peak Enerqgy Input to Chiller =

P A Ll PR A S

16.4 Tons x 12,000 = 328,000 Btu/Hr
0.6 {Average C.0O.P.)

Heat Equivalent of HVAC Auxiliaries, Cooling Cycle:

LT TRy o g X

10.5 KW x 3413 = 35,835 Btu/Hr

& » Average Monthly Enerqy Used by Auxiliaries:

17 Days x 13 Hrs/Day x 35,835 = 7.9 x 106 Btu

.
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Heating degree days, equivalent full load operating hours:

1976 ASHRAE SYSTEMS HANDBOOK, Chapter 43.

SOURCES

Outside design conditions, transmission and solar load

factors: 1972 ASHRAE FUNDAMENTALS HANDBOOK.

Daily solar inradiation to 45° collector surface: 1974

ASHRAE APPLICATIONS HANDBOOK, Chapter 59.

Average summer and winter insolation values: "Monthly Maps
of Mean Daily Iasolation for the United States", SOLAR

ENERGY, 9, (3), pp 164-165 (1965).

Normal daily maximum and minimum temperatures, mean percentages

of possible sunshine: ITT SGLAR HEATING SYSTEMS DESIGN MANUAL.
Collector performance: Manufacturer's published data.

"Design and Simulation Studies for the Shenandoah Community

Center Large Scale Solar Cooling Demonstration" (ASME Publi-.

cationy.
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PART 7
PROBLEMS

The North Georgia APDC solar system has operated continuously for eight

L WA AL T TV < S R A S A o A e 1

months yith a total down time (system out of commission) of approximately a : i
week. Partial down time, where a subsystem malfunctioned, has been about six !

weeks. During the ei~it month period, the system has either effectively

S b St Rl SR 2l

delivered the required heating or cooling from solar or from the back-up
' (supplementany)jsystem, or as in one instance, during which the boiler was
' inoperative, heating was provided exclusively by the solar system.

The most significant problems encountered during the eight month opesrational
period are the freezing of the collectors, failu*é of the main thermal circu-
lation pump motor, and malfunction of the ignitor transformer on the boiler.

Most problems, with the possible exception of the freeze damage to the collector,
.appear to be material failure and not necessarily associated with any design ??
inadequacy. A1l problems have been handied in an expeditious manner by the
aesign-installation contractor. | '

A detaf]ed'discussion of these problems is presented below.

1. System Freeze: Over the weekend of December'Q-lo, the North Georgia
area experienced a sharp drop to below freezing temperatures, i.e., from 70°F
to 10°F, as a rapidly moving cold front moved through the area. The cold frontal
passage was preceded by record high temperature on December 7-8. During the
freeze period the solar collector array experienced severe freeze damage to

the supply headers. The extent of freeze damage was limited to the supply

headers (primarily the two headers supplying the center collectors) where
approximately 44 leaks were discovered. In addition, 4 leaks were found in

one top return header, and 2 leaks in the bottom of one coilector. Although

-1
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the freeze damage probably occurred on the weekend, the system appeared to
operate satisfactorily on the 11th (operating on supplementary boiler). The
first malfunction was noted on the morning of the 11th, i.e., the failure of
a dry seal in the main circulation pump in the solar loop. A complete damage
evaluation was conducted on December 13, 14, 15th. The system operated on
supplementary boiler for approximately one week while repairs were made to the
collector array.

A verified explanation for the system freeze has not been completely dev-
eloped. The most reasonable explanation is that water vapor from the hot water
storage tank was admitted to the system through the solar collector return
lines by a siphoning action. The NGAPDC system employs an automatic draindown
feature and if the return line was above the water level in the thermal storage
tank, water vapor could follow this route into the collector. When the rapid
change in outside temperature occurred, it is theorized that condensation in
the collectors produced sufficient vacuum to drain water into the system, then
freeze and produce the damage. System modifications that have been incorporated
in the system as a result of the freeze were the installation of air vents
on the top of each return header on the ceollector array and adding more water
to the storage tank so that the collector return line was submerged below the
tank water level.

2. Failure of the main collector circulation pump motor: The removal of
the motor for repair under the warranty arrangement required over three weeks.
During this period, heated water was supplied by the boiler (creating extra

expense for the additional fuel o0il1) but the building remained comfortably

cool. This situation could have ber avoided by having a spare motor on hand.
3. Boiler: During the period January 15-25, the supplementary heating

system (0il fired boiler) developed problems in the ignition system. Once
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the boiler had shut down on automatic control, it would not reignite.

During this period, the boiler was started manually for heating the building
in the morring hours. For approximately three days the building was heated
strictly by solar. The trouble with the boiler was traced to the igniter
transformer, which was replaced.

4. Instrumentation: The design of the North Georgia APDC solar system
did not specify monitoring instrumentation, and from all overall design stand-
point, this has been a serious omission. The cwner-operator of the system has
found that a qualitative assessment of the operation of the system is impossible.
The system provides the correct level of heating and cooling as required; |
however, any measure of operational efficiency is unavailable. In addition,
the isolation of problems by the operator-owner has been made more difficult
without this instrumentation. Hopefully, this situation will be corrected.

5. Miscellaneous: During the first few weeks of operation, operating
controls, set points on thermostats, and balancing the various zones was a
minor problem but obviously not an unexpected one. Minor adjustments have been
required during the change over to fall weather, however, it is questionable
whether this is a problem area. In all cases, the contractor responded to

make appropriate adjustments.

7-3
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: ; RECOMMENDAT IONS
; g-
, 'ét The North Georgia APDC solar system has nroved to be an efficient, cost
; § effective system primarily due to the special efforts of all members of the
g project team. It is indeed difficult to raise problem areas when the overall
| ;. : project is a success, however, it is our recommendation that future grantees
%' . pay very close attention to the development of the team, the lines of authority
%- which are required in contractual arrangements and aspects of the solar field
i §» which are still experimental. It has been our experience that the owner-operator
N ;: establish the appropriate line of contractual authority as soon as possible,
\ % so that all parties can perform effectively from an established position.
¢

In the opinion of the owner-operator, the success of the North Georgia

wr
B il

APDC solar system can be attributed to effective operational design. However,

s wEA L

another important aspect of design was to specify quality materials and workman-

S S AT - -

B

ship which has provided a relatively trouble-free system.

TR

The design specified copper collectors, copper plumbing, welded steel
collector array support, steel storage tanks, high quality pumps and valves,
and quality control on all solder joints. In addition, all pipes and exposed
e surfaces are fully insulated, including exposed portions of the chiller. This
) . attention to quality has resulted in an outstanding system.

Another noteworthy feature of the North Georgia APDC is the prefabrication
process used by ILI. All major components such as the collector modules, reflector
panels and the control module were preassembled off-site. These components were
delivered to the site at the appropriate time for installation. In this way,
installaticn of the system was completed in approximately four weeks with a

minimum of difficulty. This also has attributed to the soundness of the system.

8-1
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.

VERIFICATION STATEMENT
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Independent Living, Inc.

5965 Peachtree Corners East
Norcross, Georgia 30071 / Tel. {(404) 449-5900

March 14, 1979

North Georgia Area Fianning &
Development Commission

503 West Waugh Street

Dalton, Georgia 30720
Attention: Mr. Don Kolberg
Dear Mr. Kolberg:

The solar system installed at your facility in Dalton was instalied per
the "as built drawings" provided through your o.-ganization.

The system performed in accordance with the test plan provisions at the
time of the System Acceptance Test in Dalton.

The system meets the intent of the interim performance criteria for solar
commercial heating and cooling and heating/cooling systems, NASA document
#98M10001, dated February 28, 1975.
Sincerely,
. ~ - 7 //
cettlezan S f’%\
William T. Hudson
President

WTH:bp
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APPENDIX A

MANUFACTURERS LITERATURE
SYSTEM COMPONENTS
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SPECIFICATIONS
MODL:E Wit 300 :
DESIGN DELIVERED CAPACITY, Rtw/h. . . . 306,000 CONDENSING WATFY DATA
' Design Heat Heecton Blesdy | 753.000
DESICGN DELIVERED CAPACITY, Tons iME.. ... 255 Doesigay Inlet Tomperaten e, °F 00 0L 85
Dosign Oudle Tenyoratipe O F v 101.7
CNERGY REQUIREMENTS Pormssible Range of tnlog Temg. . 75 to 20
Design Hot Water Inpul, Btuh . . 447,000 Dosign Flow.gpm . ... . L 20
Design Hot Water inlet Temw-nuum. 9EL 195 Prassure Drop, Feet of Wator, at 90 gpm ... 229
Design Hot Water Outlet Temperatura, ok 184.8 Pernussible Range of Flow, gpmy. , 50 to 110
Posmissible Range ot inlet Tomp. . ... ... 160 1o 200 Prassure Do, Feet of Waler, at 110 gpm . 338
Design Hot Waler Flow, gpm . ... ... .. .90 Maximom Working Pressure, psig ... ... .. ... 100
Pressine Drop, Feet of Water, al 90 gpmy. . . 207 Unit Water Volueene, Geallons, Approx .............. 20
Permussibie Range of Flow. gpin ... .. 50 to 100 Fouling Factor . e 001
Pressure Drop. Feot of Walter, at 100 gpm .. ..266
Maximum Working Pressure.psig . ... ..o . 100 FOR COOLING TOWER SELECTION
Llectrical Voltage, 60 Hz, ' Phase. .. .. ... .. 1157 Maximum Fieat Rejeciion. Blu/h. .. .. . 853.000
MaximumWaltage Draw................... ... 150 Range °F . ... . 4 16to 17
Minimum Pcumwble Sump Tempefature."F L7058
CHILLED WATER DATA
Design fndot Tempoerature, °F L .. ... 85 SERVICE CONNECTIONS
Design Outlet Temperatwsa, ©F ... ... ... e 48 Hot Water Inlet aind Qullet e 2TFPT
Desion Flow, gpm. ... . .. Cee B0 Chilled Wator Infetand Cuatket . ..o L 29" FpT
Pressure Drop, Feot of Wahw at ¢ qp n. . 9.8 Condensing Walter inlet and Gutlet ... ... 2% FPT
Peranssbie Range ¢of Fow, gpm . . 3010 100 *
Prossure Diop, Feel of Wator, at 100 gpm .. 269 PHYSICAL DATA, APPROXIMATES
RMaxomue, Wortking Presswe. psig . ... .. ... .. 100 Operaling Waight. Pounds. .. o . 3420
Uit Water Volume, Gallons, Approx. .. ......... .. 12 Shipping Weiant, Pouads . .. . ... ... L3145
Foulmg Factor. .. ... oo - 0005 Crated Suze.inches. . ........... 114W, 45D, 69H
MOTES: i Capacitly at design conditions. For capacities at other conditions. see Page 4.
2 Units equmpaed for epervation on 230V-50Hz-1Ph availlable on special order.
3 Tnarmiostatic swiich to conirol fower lan MUST be used. Sel (o cut out” at 75°F.
4 Inciudes circulating water weighits.
5. Units as shipped contam Lithium Bromide charge.
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o A
Conduensing Water Flow. 9C gpm Condensmg Waler i tow 90 gpm ‘
Chulle -+ Water Flow: 60 gom Temperalures in Chullexi Water Tlow. 60 opm Tomperatines v
Hot ' «ater Flow 90 4pm Degrees Fahrenhent Hot Water Flow: 90 ypn Deycos Tahrenhen
N :
Hnt Hol Leaving DEUVERED Heat Hot Hot Leaving DELIVERED Heal |
Water § Water 1 Energy Chilled CAPACITY 1v be water | Water | Energy | Chilled CAPACITY to bo
Intet | Outlat Input Water Rejected Inlet | Outlet fnpul Water Reyncied
Temp | Temp Bu'h Temp Biu/h Tons Btush Temp | Temp Bluh Temp Biu‘h Tons | Btu'h
6o | 1oeg 11RO o pogrordl IO Bromol 160 | 1561 | 174200 | 40 | 108000 | 90 | 282200
nen el o losow ] a5 lorres 160 | 1559 | 180000 | 45 | 115200 | 96 | 295200
- ——e - - 165 | 1603 | 210005 | 40 118000 | 115 | 348.000
165 :2(‘); :;ig . :g . ‘ggg "E:g 51;2‘0’3 165 | 1599 [ 22700 | 45 | 152400 | 127 | 379900
1509 | 227600 | so |4so000 [ 121 [ar2e00| || 170 | 1641 [ 259000 | 40 [ 174000 | 145 [ 432900
651 | 214300 |40 | 132000 | 110 |316300| |§ |70 1638 | 270900 | 45 | 189600 | 156 | 1i0.5%0
) 170 | 1645 | 240700 | 45 - {166.800 | 139 {407500] || 175 | 1680 | 306,00 | 40 | 206400 | 172 | 513,100
1640 | 262.400 50 180000 | 159 | 442400 S1 178 1677 § 321,100 45 228000 | 190 | 549100
c
3 169 1 } 257.000 .40 163.200 | 136 1420200 g1 180 1720 | 351.800 40 236400 | 197 588.?00
g 175 | 1687 | 277.600 45 196.800 | 164 1474.400 é 180 | 1718 | 357.500 45 259200 | 216 | 616,700
e 168.2 | 297.800 50 213600 | 178 511100} [=| 185 | 1760 | 395,700 4 260400 | 217 | 656.100
2 1731 | 302400 | -40 192.000 | 160 {494.400 | 185 | 1757 | 405.000 45 201600 | 243 | 696.600
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I Proper maintenance is a necessity to insure cuntinous, efficient operation
of the equipment, It prolongs the life of tne equipment and reduces service
requirements, :

The maintenance requirements on Arkla's Solaire Units are relatively simple.
The suggested monthly routine can be done by competent bLuilding maintenance
personnel.

Spring and faill change-overs and any service should be handled by trained
servicemen.

Maintenante on auxiliary equipment to the Arkla unit should be performed
according to the manufacturer's recommendations.

In the suggested inspection routines, reference is made to page numbers in
the Arkla Service Manual. This is to aid in finding the information needed
on a particuiar suhject.

As these inspections are made, all temperatures and adjusiments should be
recorded. Cbhanges in temperature or conditions should be noted for discussion
with the servicing agency.

MONTHLY INSPECT IONS

COOLING:

t 1. Take a complete set of temperature readings (Vi=15). If a problem is
indicated, call servicing agency.

[AS]

. Check cooling tower;
a. Cleanrliness of sump.
b. Cleanliness of sump screen.
¢. Cendition of fan belt.
d. Checr water disiribution system.

5. Check condensing water bleed-off flow rate (1V-35-2)

4. Chuock operation of condensing water chemical treatment equipment (if using).

5. Cpen all valves, on dirt legs and strainers long enough to flush out any diry
or trash.

t. Yisually check piping for teaks.
1, Pertorm maintenance on auxiliary equipment as per manutacturer's instructions.
8. Check equipment and area for cleanliness.

SPEIHG START =UP

A, TUWER

1. Clean and flush distribution system and sump and sump strainer.
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ARXLA INDUSTRIES INC. P. 0. Box 534 Evansville, indiana 47704

SHUT_DOWN

A‘

3.

N

. Record temperatures.

. Clcse valve in tower make-up water |ine.

. (Llean and flush tower's distribution system.
. Clean and tlush fower sump.
. Clean all strainers in condensing water system.

. Circulate anti~freeze through condensing water circuit.

OALL: Jan., 1077 E
Check operation of chilled water low temperature swilch.(¥-12-4) rmanc e - 4
Check operation of fiow switch, (V-15-1)
Check operation of evaporator low temp switch., (V-11-7) | wFB-300
Check hot water valve modulation. (IV-43-10)

Check all external controls in the system.

OPERATIONAL CHECK

Place thermometers in all thermometer wells (Vi-15-6(A),(B),(C}).

Operate unit on cooling for at least 30 minutes or until all temperatures
heve stabitized.

TOWER

NOTE: If the condensing water system could be subjected to sub-freezing
temperatures it is recommended that the system be flushed with a mixture
of anti-freeze and water after performing the shut down procedure given
below. This mixture should be capable of withstanding the lowest expected
ambient temperature.

Open all drain valves and remove all plugs in condensing water system,

. Remove fuses so that condensing water pump or tower fan cannot accidentally

:
be operated without water. 1
1
!

UNLT

. Turn off unit,
. Upen all valves to drain the condensing water circuit.

. Turn off manua!l hot water supply valve to the unit. Open drain valves.

Check anti-~freeze concentration (1V=-29-2) and close chilied water valves at unit.

Tcuch up all rusty areas on unit by painting. Arkla Part No. Z2-3181 Pizzaz
(Orange Paint), or Gliddens Poly Urethane Floor tname!l, Color No. 15157(Tinted).

10-7 L
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Installation, Operation and Maintenance lnstructions

SERIES. 4600

STEEL AQUATOWERS

TOWER LOCATION

Locate so prevailing wind will blow into the louvered face.
Direct fan discharge away from building surfaces to elimin-
ate the possibility of discoloration. Locate so there is free
flow of air to and from the tower. Allow clearance on all
sides for maintenance. Anchor in a level pasition to a stable
foundation.

INDOOR INSTALLATION

A duct is required from the tower air discharge to the out-
side. In some cas2s it may also be desirable to install an
inlet air duct. If ducts are used, the total draft loss should
not exceed .10 water pressure, Draft losses can be mini-
mized by:

Using 20% oversize ducts.
. Avoiding sharp turns or abrupt changes in size.

Keeping duct length tc a minimum,
. Increasing the area of screened or louvered opening so
the net free area is at least 20% greater than the tower
discharge opening arca.

a0 ooe

Ducts should bx attached to the tower using rubber or
canvas connections, Access openings for servicing the
mechanical equipment mus: be provided if air discharge
ducts are installed. If the duct discharges into the prevailing
wind, it may be necessary to install a windbreak or an
elbow to serve as a detlector. Ducts installed on towers
with year around usage should be water tight and insulated
to prevent condensation,

10-9

TOWER INSTALLATION

The tower is shipped complete with the motor in 8 carton
and miscellaneous parts package within the tower. Anchor
tower by bolting a clip to the foundation and basin sides or
through slots in legs using 3/8" or larger bolts.

PIPING TO TOWER {Summer Temperature Conditions)

1. Use pipes of sufficient size to provide minimum friction
loss.

2. Conrect Float Valve to make-up water supply.

3. Install b.eed-off line, Bleed-oft is the continuous wasting
of a3 sirall amount of water during operation which
retards scaic Sivd corrosion. A bleed-off line can be
instatled at any point in the systeim, however, the best
point is in the hot water line near the top of the tower
so water will be removed when the pump is operating.
A cooper tube, pinched down or with a pet cuck can be
used.

PIPING TO TOWER (Winter Freezing Conditions)
1. Where operating conditions require tower use during
- freezing weather, it is recommended that the towers be
instalied for ‘“'diy basin” operation. See Figure 1.
2. Provide an inside open-type storage tank with a capacity
of four times the cooling tower GPM.
. Connect tower suction to storage tank.
. Install make-up water, bleed-off, overflow and drain
lines on tank,
5. Insulate and heat water Jines exposed to freezing temper-
atures,

& W
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FIGURE 1. Flow Diagram for a Cooling Tower with Indoor
Storage Tank. (Piping Is Arranged Sa That Tower Busin Will

DRALIN TO SEWER

Drain When Pump Is Shut Off.)

L =
RUOF )
T — -
' AL T LONAL
‘ UNITS (IF USED)
GRAVITY LINE o
FROM SUCTION *
MAKE.UP AiR
_— ~4—— V CONDI TiONING
(LRI ¢
INDOOR

CONTROL BOX ———iiip~

FLOAT SWITCH THERMOSTAT

HEATER, ELECT.

FIGURE 2. Electric heater systems are available as
optional equipment to prevent freeziny the cold water
basin when 1t cannot be drained.

MECHANICAL EQUIPMENT INSTALLATION

MOTOR, SHEAVE AND V-BELT INSTALLATION

1.

2.

Check the motor name plate to be sure its voltuge, phase
and frequency ratings are the same as the power supply.
Check to insure that fan is tightly secured to bearing
housing shaft and free to rotate and that bearing housing
is secure 1o support,

. Install all thread belt tension adjusting bolts in motor

base cradle, see Detail A, Install lock washicis and nuts,
fastening adiusting bolis to motor base cradle. Run
galvamized nuts about halfway down on bolts, Insert
bolis through slots in motor base, install lock washiers
and run top nuts down, locking base in piace. Belt
motor to motoi base.

. Anstall motor sheave and align it with fan sheave. A

plumb line will be helptul in sligning sheaves. See Detail
iy

. install Vebelt and  adjust tension by means of belt

tension adyusting bolts. A cotrectly tensioned belt dous
not slip when the tan s started; and, when tunning, the
“tight”” side is straigh! between sheaves. The “‘slack”
side will have a sliyht bow. Correct tension can only be
determined by trial tuns gt successively higher tensions
until slipping has stopped.

A smail further increase in tension should be made to
account for notimal belt streteh, Avoid aver tensioning.
TH0 much tension reduces bearing and belt life,

New belts must be retensioned after 8 to 12 hours oper-
ation since new belts stretch at a higher rate and *'seat”
into sheave yrooves,

6. Connect motor to power supply using wiving, switching,
short circuit protection and overioad jnotection in
accordance with the Natinnal Electric Code and local
requirements, Failure to wire the motor conectly will
void its warranty. The overload protection for Motors
st be part of the contiol system, see Diagram “'C”,

7. Siceve beaing motors are usually shapped without oil
and must be otled Before operating. Ball bearing motors
are lubricated for the initial operation by the manu-
facturer,

8. Install bedt guard using sheet metal sciews. See Figure o
{payoe B}

INSTALLATION OF OPTIONAL EQUIPMENT

AIR INLET SCREEN )
Instull hardware used to attach ait inlet screen to side cas-
ing sheets, Set screen in position and install with wing nuts.

HOT WATER BASIN COVER

Install 'S" strips at hot water basin sidzs, Remove fram s
splash hox cover those Lheet metul screws indicated on
instailation drawing. Position basin cover segnents and

reinstall sheet melal scrows,

10-10
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T2
T3
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Without Therma! Overload {Integral HP)

HIGH VOLTAGE

1. Connect T1 and L1 and insulate.

2. Connect T2, T3 and T8 and insulate
3. Connect T4 and TS and insulate,

LOW VOLTAGE

A b e b Sk Rt Co bl il DR sttt et Ui B bt ol ol il Tl 65} W‘*"'ﬂ

S

e i s e S i Y e e < <

P1- 1.

T2
T3

| Q00 11 000 r i

) B
"—1 (._.é ) S——r

With Thermal Overluad (Fractional HP)

HIGH VOLTAGE
1. lnsutate P2,
2. Cunnect T2, T3 and T8 and insulate,

1. Connect T1, T3, T8 and L1 and insulate.
2. Connect T2, T4, T5 and L2 and insulate.

3. Connect T4, TS and L2 and insulate. v
4, Connect P1 and L1 and insulate,

B Y T T R S ) E I o A A Y U

- ' "' LOW VOLTAGE
- : 1. Connect P1 and L1 and insulate. i
NOTE: Colors may be substituted for numbers as follows: Z. Connect P2 and T3 and insulate. 3

- * Tt - 8Blu2 T5 — Black 3. Connect T1 and T8 and insulate. i
T2 — White T8 — Red 4. Connect T2, T4 and T5 and insulate.

. T3 - Green — No Color Assigned ' i
N T4 — Yellow P2 — Brown To reverse rotation, interchange leads T5 and T8, ;

" WIRING DIAGRAM CAPACITOR START MOTORS, REVERSIBLE, DOUBLE VGLTAGE
1 = e e

4
Lk A a et fddia s A Bl kL il w Aty

|
|
N\
\
|

WIRING DIAGRAM 3 PHASE MOTORS

Y T3 T2 wa > T o Ta i

e —— _————f ,’g

. R | b

La (o) (o) ;

;

200 voLT 230 vo,1 480 vOLT 3

b ‘ 3
1

A

?
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ALLEN HEAD
SET SCREW

MOTOH - BOLT TO
MOTOR BASE. CHECK
NAMEPLATE AGAINST
POWER SUPPLY,

BELT $ENSION
ADJUSTING 8OLT

~=~ MOTOR BASE
CRADLE

DETAIL “A”

e MOTOR SHE AVE
r Nm*‘ SHEAV

[e——— PLUMB LINE

NOTE:
BE PARALLEL TO
EACH OTHER AND
IN THE SAME
PLANE OF
OPERATION.

SHEAVES MUST \

FAN SHEAVE

DETAIL B*"

OPERATION INSTRUCTIONS

—

. Wash foreign matter from fill and basin.

. Fill circulating system with water,

3. Start pump and adjust tloat valve to maintain 4" {58 on
models 4619 thru 4625 and 8 on models 4627 thru
4633) of water in cold water basin,

4, Check bleed-off line 10 make sure water is being dis-

chatged during operation,

. Check fan for free rotation and oit leve! in Bearing
Housing {sec maintenance instructions). Start moter and
check direction of rotation, Faiv must rotate clockwise
when viewed from the tan discharge side. it the totation

~N

o

bt
>

—
[a¥]

-2 WIRE CONTROL UIF USED)
e L
'STOP  START | § OVERLOADS IN STARTER
!

M

s

L@ u—u'»]

L WM
3 ~{
A '—,\ OVERLOAD IN STARTER
L3 is used on 3 phase motor only.

Showing Overload in Starter
DIAGRAM “C”*

is incorrect, change any two of the three motor leads for
a three -phase motor or interchange the connections of
either the main or starter windings for single-phase
capacitor start inototr,

6. Depth of water in hot water Lasin should Le uniform. if
the basin overflows, reduce the tlow rate. Do not pump

} more water ihan design capacity,

7. Do not cycle the motor so that the total of the starting
times exceeds 30 seconds each hour,

MAINTENANCE INSTRUCTIONS

MOTOR LUBRICATION

Lubricate the motor according to the motor manufacturer’s
instructions shipped with the nmwotor. Motor should be
relubricated at the start and end of each operating season.

FAN BEARING LUBRICATION

Lubricate bearing housings with SAE 20 mineral oil.

Qil cups should be kept full ta insure proper oil level in
bearing housings,

BELT TENSION
Check belt tension every two to thiee weeks during peak
operating season, Refer 1o page 4, item 5.

BLEED -OFF
Check the bived-olf for continuous water discharge,

BASIN AND SUCTION SCREEN
Drain and clean cold water basin and suction screen period-
ically.

FLOAT VAL VE
Cheex Hoeat valve periodically for proper operation and
maintenance ot walter level,
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GENERAL

The following tables show the proper amount of bleed-off.

COOLING RANGE , £ PERCENT BLEED-OFF

DEGREES F OF TOTAL GPM
6 .15
2 - 22
10 ; 33
15 .54
20 75
CHEMICAL TREATMENT

The dissolved solids in the circulating water are concen-
trated by evaporation and must be limited by bleed-off
of some of the water. Chemical treatment is not normally
required if adequate bleed-off is maintained.

Algae and slime may occur and can be controlled by care-
ful application of proper chemicals. Impraper application
of concentrated water treating chemicals may damage parts
of the system. If scale or algae and slime accumulate, ob-
tain the services of a competent vyjter treating consultant,

WATER DISCOLORATION ;f.)

Discotoration of water may oofur when a cooling tower is
‘placed in operation. #his disciorafian is not harmful and
will normally disappear after several. weeldt of Qperatian,
Application of a common bleach so)ut’:n or n&r&fuﬂ '
bieed-off will alleviate this condition. &
FOAMING .

Foaming may occur when the goncentration of dissolved
solids in the circulating water is high, Increasing the bleed-
off rate or application of commercial foam depressants will
alleviate the problem. Foam dopressants slightly alter the
physical properties of the circulating water . nd may affect
the tower operating characteristics. Dosages should not
exceed manufacturer’s recommended amcunts. Trial of
several brands may be necessary to achieve optimum foam
control and tower operation,

SEASONAL SHUTDOWN INSTRUCTIONS

BASIN AND FRAME

Drain the tower basins and all exposed piping. Leave the
basin drain open, Water may be left in cold water basin if
tower is located in a non-freezing area,

ow ing shutdown, clean the tower and make any necessary
repars, Apply protective coatinig as required to all metal
tahs. Marticular  attention should be given to bearing
supparts.

MECHANICAL EQUIPMENT

V-BELTS AND SHEAVES )
1. At shutdown, remove and store belts in a ool, dark, ¢
dry room. Clean and ccat,sheave grooves with rust pre-

R A Tl o Rl i S AR A

/

ventive, lacyuer, or paint,

2. Betore putting belts Lack on sheaves, remove rust pre-
ventive, ileplace belts with exoessive wear,

3. When putting tower back into service refer to ““Mechani-
cal Equipment Installation’’ page 4 for belt instaliation
aind tensioning instructions,

BEARING HOUSING, Oi! Lubricited Type

1. At shutdown, operate until oil is ‘warm; drain and cefill.
Use SAE 20 mineral oil.

2. Each month, drain water condersate at the drain plug.
Check oil level and add oil if neccssary.

3. At start-up, aperate until oil is warm; drain and refill,

ELECTRIC MOTORS ,
Do not start motor without determining that fan is free
to rotate,

Refer to motor manufacturer’s re~: mmendations for Iul;r(-
cation and maintenance instructions, Ay’

{
If shutdown period is longer thar seasonal, contact The
Marley sales office or representative in your area for addi-
tional information, Always refer to tower serial number
when writing for information or ordering perts, The serial
number is stamped on the tower name plate,

T L
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DISASSEMBLY AND REASSEMBLY INSTRUCTIONS

Never disassemble the Aquatower more than necessary; for
example, if removal of the motor base is sutficient to yet
the tower to the installation site, remaove only that part
When disassembling, remember how each part is screwed,
bolted and set in place; fasten screws and bolts for each

part with cach section. Be careful not to mar gu'vanized
coating.

DISASSEMBLY — 4619 thru 4633 (sequence is similar for
4613 thru 4617} ‘

1. Remove motor base,

2, Remove fan quard, fan and all hardware attaching bear-
ing housing support channel to casing sheets,

3 Remove screws attaching top sheet, then remove sheet,

4. Remove screws attaching distribution basin then remove
basin,

o AKLT e e e e —ri ey b mamas

.

T T R T ‘w'm-wmwm e - -

5. Remave fill,
6. Hemove screws trom collection basin and side casing

sheots at fan sheet, Remove sidy casing sheels and fan
shieet with fan cylinder attached,

REASSEMBLY

Reassembly of the Aquatewer is the reverse of the steps
noted above.

The following precautions are important:

1. Fill must Le instalted level to assure full tower perform-
ance.

2. Bolts which use rubber sealing washers under head
should be tightened securely 1o prevent leaks.

3 Be sure mechanical equipment is installed correctly and
fan rotates freely,

—

FIGURE &

8Belt Guard Install

BECY GUARD
hag————— AT FACH WITH
SHEET METAL
SCREWS.
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INSTALLATION AND
OPERATION INSTRUCTIONS

LINE VOLTAGE THERMOSTATS

SERIES T26

FORM 994490

Heating, Cooling, Combination Heating and Caoling

]

APPLICATION

These iine voltage thermostats control heating, cooling,
or year ‘tound air conditioning units in commerciul,
industrial or residential installasions.

Where critical or high value products are to be maia-
tained at a specific temperature, a single chermostat
should not be applied to perform ai both an operating
and a limit control. In these applications a separate
limit control with alarm contacts should be wired to
indicate when the iimit control operates. -

LOCATION

The thermostat should be mounted 4 to $ feet above the
floor in a location where it will be subjected to and af-
fected by average room temperature. Do not maunt cher-

mostat where it may be alfected by beat from lamps,.

sunlight, fireplaces, registers, radiators, pipes, etc. or by
cold trom windows, dours, registers, pines, ecc.

On +.oit heater applications, locate the thermostat below
and pehind the heater in the path of the air entering the
unit, not in the path of the discharge air.

WIRING AND MOUNTING

All wiring should conform to the National Electrical
Codc and local regulations. Loads exceeding che rating
of the thermostat can be handled with a relay or motur
starcer.

CAUTION: Disconnect power supply before wiring
connections are made to prevent possible electrical
shock or damage o equipment.

The thermostats are supplied with factory installed ver-
tical faceplates as standard. U horizontal mounting is
desired, a faceplate to convere the vertical thermostat
is packed with the thermostat for on-the-joh installation,
If any other version is desired (concealed adjustment, less
thermometsr, etc.) separate faceplate kits are available
for on-the-job instullation.

The following procedure should be followed in the ia-

NOUNTING PLATT T2 A0S TAT
LOCAING SCatW

Bassitn e
Lt Lol L L2

"in I808 a:’l Lan Trl Mot TR

Toul 0006 1E8

tig 2 — Line drowing lllustialing method of mounting o verti.ol
thermaslat to o horizontal outiet box und Installing @ horitental
focaplate.

-l » .

- m——

Fig. 1 — Yhermestot with external edjusting knab end thermometer,

staltadion. Do nat remove the thevmostat cover 1o install.
All wiring and mounting can be completed without re-
moving the cover. Thermostat ternyinal ideatification is
under mounting place,

1. Select the propet mounting location,

2. Install a 2 x 3 vertical or horizontal ¢as required)
outlet box.

3. Run wire in conduit or BX to » standard 2 x 3 outlet

————ty 'hor_ﬁ,!ou(id.jn the wall. A standard shallow switch

receptacle box can be used where surface mount-
ing and exposed conduit wiring are' necessary, such
as on a concrele or brick wall. Allow abuut 6 inches
of wire for connections to thermostat terminals,

4. Remove mounting plate, see Figs. 2 and 3, and fasten
late 10 outlet box with screws provided in mount-
1ng plate.

5. Make the necessary wiring connecticns to the contact
unit at the rear of the thermostat, (See Typical Appli-
cation Diagrams.) Use terminal screws supplied in
the contacc unit. Screws fouger than V4" can danag
the switch. -

6. Hook two slots in back of thermostat over fornied

1 MOt Tat O T CUM XY
208

UNTING PLATE
LOCHING SCAEW

WVERYICAL FACEPLATE
win an08 AN

A0ULI0 VIR AL

ractm Al Jon
COM LALED 8Os TMENT

$ig. 3 - Line d-uwing illustroting method ef mounting e vedlical
tharmosto! 16 outlet box. Alie shown it a solid - erticar foceploie far
concealed adusiment when desired.
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fig. 4 — Dial stopa ore shown obove. High limit step is set by tob “A",
low limit stop is set by tob 8",

prongs on mounting plate and swing thermostat
into position against mounting plate,

7. Tighten mounting plate locking screw, Figs. 2 and 3.

Optional Faceplate Installation

I. Mount the thermostat.

2. Loosen screw in center of knob with a ¥ Alicn
wrench and remove knob,

A Peel of f backing strip from selected faceplate.

4. Puositicn plate over factory installed plate with one
iong edge and two corners aligned straight and evean
with installed plate.

5. Rewin position and firmly picss selected faceplate
unto cover,

6. Replace knob, whea required.

ADJUSTMENTS

Models with external knob permit dhermostat adjustmene
by rotating knob. Indicator line on knob denotes thernio-
stac diul setting.

For concealed dial models (with cover removed), dial
setting desired should be lined up with reference mark
on base of thermostat, This will put desired setting
at a9 o'clock clock-fuce position when thermostag 1§
held vertically, Dial settings on Series 1026 heazing and
SPT dhermostaes indicate poine at which contacts make
to stare heating system. Dial seiting on Type 126] indi
catos puin at which contacts make to start cooling system.

Yor key adjustment, remove serew in center of knob,
adjust (o set pont desied and reqain knob as “key"” for
suture readjustmend,

LIMIT STOPS

theah hmit and low Timie stogss are an aategral featuee
ot these thesmuostats, Stops may be set i the {ollowing,
manner:

High Limit Step

Lo Sec diad o maximum stop setting desired.

2. Luoosea serew in center of knob with a 1,2 Allen
wiendh and reanove ko,

3. Remove thermostat cover by looseping cover screws.
Kemove cover.,

4. While holding diul firmly in position depress tah
“A” Figure 4 and rotate dockwise untd] by is agaiase
stop G

5. Release tah making sure tab fits into pearest notch,
Nutches in dial are approximately 204° F apart,

Low limit Stop

1. Follow ihe same steps as outlined woder “High
Limie Stop” above but rotate twb 8, Figure 4
counterclackwise,

2. Replace cover and tightea cover screws. Assemble
kaob. Rotate koub 1o desired normial operating
seuting,

DIAL LOCK

‘The high limit stop and low limit stop can be set to
prevene dial from rotaing. Rotue didl 10 set point de-
sived and move both tahs 0 3 position against either side
of Stop U as outlioed in the above “High Linut” aud
“Low Limit" parageaphs,

CALIBRATION

The Scries 126 thermosaits are factory calibrated and
nu fickd calibraton should be attempeed.

CHECKOUT PROCEDURE

Before leaving installation, a complete operating cycle
should be obrerved 1o see that all components are func.
tivning properly,

REPAIRS AND REPLACEMENT

The knob. faceplate and cover aee field replaceable, Oth-
er fickd repaits must ot be made  Replacement dher-
mostas maty he obtained from the nearest Penn-Baso
Wholesiler. When ordering a replacement thermostat,
specify Produce Number and Setial Number as shown
on the cover label of the thermostat.

FACEPLATES

Faceplaces are avatahic in sepatate kies for on-the job
installation. Al phaes have peel off backing serips
Faceplates wre avadable in ] condunations showa in the
following wble,

X1t Mnonting Poshen b ly;n:.u': Adlayinend ! HmunA m;’.qm
Humbrer Vertial | Hotizotad | Knoh | Concaled { Yoy Ne
PLI2IS A X x Ty
PII3e | x ST ij 1
PiT213.9° ‘X . X ] - 1 Y‘
PLT21I N0 X X
sermnyts |y R T
pazae | x T T T e 1
PLI117 X ] T —; o
L?‘.””"..’.. N T N T I R |

Supplind  with standard wholesaler models  {vertical oy factory
mstalled .
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TYPICAL APPLICATION DIAGRAMS
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T 2 I 3
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. , : HOT - -— -~
, NEUTRAL ~——a— HEATING
H Fiy. § =~ Internet diogrom of Type 126A und
Tyss 1268 ino stlector),
! HEATNG
) Sl ]-“’stwl) E !
4 ' . \1
WO @ '
. o HOT e 2221 L 1 3
- N‘U!RM.-——-—-—»-—-COOUNO NEUTRAL HEATING
Fg. 6 —internol diogrem of Type 1245 Fig. 7 —Types T28S, 7267 (no welector) wites
(1o salector). for heoting opplicution,
HEATING AND COOLING
= A i S \
. ]
Y !
|
}
N .
« CORLING MANUA OR
O AUTOMATIC
H -—--—-o‘l “o H £ CHANGEOVER
E h ! SWITCH
v ! : 0
. | 33 ( @ ! ———e— HEATING
HOT —— B S, o
- NEUTRAL COOLING COOLING
I Fig. 8 Types 1245, Y267 (ne selector) wired Fig. 9 — Types 1263, T26T (no selectr* wired for heoting end cooking
i . for cooling applicolion. with manyal or outomatc changeover swilch.
HEATING AND COOLING HEATING AND COOLING
o | :' ' nats l:
: Vo :
L9 S gt et
em . AU PR Papp—
- 4 e
NEUTRAL — {- — C)Fan NEUTRAL —— ————
VALV(
VALVE <<)B
R()j
CHAhv;EOVCR CHANGEOVER FAN SPEED COMTROL
CONTROL . CUNTROL (+f wesd)
Fig. 10 — Type Y245, V24T (no selecior) on fan-coil Fig. 11 — Type Y245, Y267 (no selector) on fon-coil
veit with ¢ycling volve, continunus fun. Termi. unit with cycling fon nd vulve. Termi.
nal markings shown for Typs AI9CAC nal moskings shown :or Type AI9CAC
chongeoysr cantrol changeover control.
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. REVERE

COPPLR AND BRASS INCORPORATED

.Gc.'
" ‘ ] .‘. L4
i : (Y] o4 A
’ RI‘)ERE Junoing Prooucts Dexastun:
PR d PO Vox iy
. s o . Romu, Nuw ‘fasx 1344
‘eygent 3130582 10

LN Subject: PERFORMARCE CURVES FOR REVERE “SUN~-AID® MODULAR
o ‘ SOLAR CULLECTORS _

Ty The attached plots demonstrate the perrormance chavacteristics
of tha several models of Revere “Sun~Aid"” Modular Solar Energy
Collectors available. ’

SURFACES: Revere offers tiiree surface treatuents for the copper
l'ube-In-Strip absorber plate. The table below lisis these
surface options with their respective absorptance and emittance

3. A A s W

ow - e

Plot number one demonstrates the difference for the varicus surface
options. The three curves shown arz for a collsctor with a sindgle
special low iron glazing.

values. . E;
: Solar Spectrum Infrarcad
‘ ‘ Surface Option Absarptance Emiitance
{ Nextel Biack Velvet' Paint 0.96 {  9.95
\ Revere “"E" Cuprous Oixtide :
Selective 0.86~0,91 . 0,120,230 ]
, Black Chrome Selective ) 0.95% o.u7 E
' |

GLAZINGS: i.averec offers five glaés cover «pitions. All aglass is
\ 1/8" thick, tewmpered. The double glazed units are the sealed type
» " with an enclosed desiccant. The table helow Yists the various glaso

cptions with their respective solar spectrum transmissivity.
% Percent Solar Spectrun
- Cover Option Transmissivity
Single Special Low Iron 89.5%
| Singlye Water White Crystal 91.53%
‘ Double Low Iron | 73.l§
‘ boubls Special Low Irun 80.1%
bouble Water White Cryastal 83,.7%
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'f . ‘Revere Copper and Brass Incorporated . lPage L
Pt '
y REVERE ‘SUN-AID' MODULAR SOLAR ENERCY COLLECTORS
o BLACK CHROME SELECTIVE SURFACE
B ‘j:
f ffo.e |
v NN .
SN
.-l‘::'. 00(‘\ < k s na
0,5 """::L.‘;\W"‘-ﬁf"‘-~ ‘
Iy
Y S \\
R -
o 0.3 E;;==:
¥
4, O :
0.l
0.0 1 i
0.1 0.2 0.3 0.4 0.5 0.6 . 0.7

VLUID PARAMETER, Xi= [(Tin + Tout) - Tanb] /1, *F.£t2.hr/BTU
#~

Curve A
Curve B

Jurve C

- -_-—-’37 Curve D

Ci~ve E

L J
Tempered Single Water White Glass, NBS Tested, Ny= ,792-,933 Xy
Terpsred Single Special Low Iron Glass, Ni: .775-.933 Xy

Tempered Dou*"e Water White Glass, Ny= ,735-.669 Xy

AN

Tenpared Double Spe:ial Low Iron M. 188, Ny=.703-.669 Xi < '
Tempared Double Low Iron Maas, Ny=. 642,609 Xy
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Fire Safety Guidelines for Use of Rigid Polyuretharne
Foam Insulation in Building Construction

L AW T T AR

POLYURETHANE FOAM AND COMBUSTIBILITY

Rigid foam, polyurethane or isocyanurate based, is an excep-
tionally effective insulation material for the construction
mndustry. Inch for inch, it provides greater resistance to the
transfer of heat and cold than any other commercially available
insutating material. This leads to maximum encrgy savings
while permitting such design options as thinner walls and roofs
or smaller heating and cooling squipment. Because of its
closed-cell structure, it has low moisture permeability and thus
retains is insulating value effectively. It is light in weight,
versatile, self-supporting and easily insalled by properly
trained and equipped craftsmen.

Depending on formulation, combustibility characteristics
of polyurethane foa..is vary widely, as do those of other organic
materials. At the present stage of deveiopment, all organic
foams, whether they comtain fire retardants or not, should bs

considered combustible and handled accordingly, Experience
demonstrates that certain precautions must be taken to mini-
mize the fire hazard in handling, storage and use.

How polyurethane is used in a building system wltimately
determines its fire sufety. Exposed polyurcthane foam must
be protected from accidental ignition by completely covering
it with a flame barrier as soon as possible after installation,
preferably the same day. Sprinkler protection may alsc be
desirable.

Rigid polyurethane can be formulated on site from liguid
chemicals which are feamed in place by pouring or spraying,
It also is availablz as a rigid boardstock which can be cut aind
fitted into plice, or as preformed panels, some of which are
laminated with materials that shield against ignition.

SAFETY DURING CONSTRUCTION

Fire is a sericus concern during construction. Good practices
suggest the following safety precautions:

I. Foamed-on-site polyurethane should be mixed and apoiicd
only by applicators trained in its proper use and fumiliar v/its
its limitations. It should be foamed in accordance with the
supplier’s recommendation.

2. Prohibit open flames, cutting and welding torches, electric
heaters, high intensity lamps, and smoking materials such as
cigarettes, pipes and cigars, from foam storage and installation
arcas. 1 hot work must be doue ncar exposed polyurcthartic,
shicld the foamn from heat and spuiks by a thermal tarrier
such as asbestos cement board. A fire watch is desirable. Do
not weld or cut metal which is 1n contact with polywicthane,

3. Provide fire extinguishing equipment at both storage and

installation sites. Water in a finc spray usually is an edfec
method of extinguishing polyurethane {foam fires.

4. Store foam boardstock in limited quantities, in a location
free trom any ignition hazard and preferably protected b
sprinkler system. Do not stack more than 8 feet high. Provide
adequate aisle space for access between stacks.

5. Store and open liguid foam materials out of direct sualight
at temperatures not exceeding 85'F ia a well-ventilated loca-
tion. Do not mix liquid waste components together for disposal
because spontancous combustion could occur. Decontaminate
empty deums by flling with water cut of doors and atlowing
to stand 4& hours uncapped.

6. Waste foam should be disposed of daily in a designated
tocation with due regard for its combustible characteristics.

SAFETY IN DESIGN

Srmalation of polyurethane foam has its ov'n maximum
y remperature which should be vbserved. Consult your
supicr for this information.

The most important consideration is to make sure that a
suitabie flame barrier covers all surfiaces of polyurethane foam
msulation. Additionally, certain applications may require

Published by Urethane Safety Group,

sprinkler protection T.ocal building code and fire code offi-
chls, insurers, and manufacturers’ specifications and instal-
lation instruction should be checked in cach specific instance.

FFurther guidiance may be obtiained from provisions of three
national model building codes! which specify requirements for
foams used in specific application:

QRGELY. PAGE &3
¢ POOR Ghirilmry
September, 1976

(over;

10-20

The Society of the Plastics Indusliy, Inc., 355 Lexington Avenue, New York, N.Y. 10017

R AT SSEpP S E)

e e

e Nab tom

Ly

s

T A < Y L S MR S 4 O ST 1 0 5

e,

s




B T RS

Lo . B Lo L. L PR

(R PRT NS, R & Sl T i s aiin TS T AR R Tl it S st aE R LM LA ML M i ki R A It

SAFETY IN DESIGN (cont'd.)

Following are some fire safety design guides for the archi-
tect and contractors based on these model codes and recom-
mendations of the Urethane Safety Group.

For Inlerior Use

1. Polyurcthane foam used in all interior wall and/or ceiling
consteuction or concealed spaces should not be left exposed
but should be covered with at least ¥2 inch of cement plaster
or fire-rated gypsum wallboard or an equivalent 15-minute
thermal barricr.

2. Polyurethane foam installed above a sust-:nded ceiling,
such as in a refrigerated building requires protection by a
thermal barrier above the foam, i.e., between the top side of
the foam and the underside of the floor above. The result
should be a thermal barrier on both sides of the foam.

3. For pancls comprising mctal facings on foam cores, the
mode! butlding codes specify minimum thicknesses of steel or
aluminum facings, and maximum flame spread and smoke
developed ratings for the cores; and require automatic sprink-
ler protection. The codes provide for exceptions to these re-
quirements based on acceptable diversified testing.

4. The high insulating value of polyurethane foam on a ceiling
or roof can result in rapid heat buildup under the high points
of the structure if a fire should occur beneath this surface.
Automatic heat vents at high points of ceiling are recom-
mended to provide for release of heat and smoke before
dangerous buildup occurs.

5. Five stops should be provided for large warehouse ceiling
areas, between flours in multi-story buildings, in corcealed
spaces, and at penetrations into pipe chases and ventilation
shafts,

6. Polyurethane foam should not be used in contact with chim-

neys, heater vents, steam pipes (unless specifically designed
for this application) or other areas which could be subject
1o service temperatures exceeding ratings recommended by
supplier.

7. Polyurcthane foam may be used to fill cavities within
masonry walls or under grade level concrete floors.

NOTE: In all construction, new total system concepts to provide
effective fire safety for buildings—incorporating automatic
carly detection, alarn: and suppression devices—are recom-
mended. .

For Exierior Use

1. Polyurethane foam may be used as a roof covering over
concrele, poured gypsumi, tongue-and-groove wood or other
properly prepared roof decks if the foum insulation is part
cf a class A, B or C reof assembly as tested by ASTM E-108.
2. Foam insulation may be used as part of a roof assembly
over bare metal decks provided, (a) a fire-rated underiay of
perlite, gypsum board ur other approved thermal barrier ma-
terial is applied between the foam and the deck to provide
protection from fire inside the building, or (b) the roof assem-
bly meets the requirements for protection from fire inside the
building of the code authorities who have jurisdiction over the
specific application.

3. For other types of roofing applications, refer to loeal or
model codes.

4. When used as an exterior insulating material on such struc-
tures as tanks or chemical processing equipment, polyurcthane
foamn requires pretection from the weather and uitra-violet
rays of the sun and incidental ignition, depending on the
circumstances. Consuit your materials manufacturer, insurer
and fire officials. :

COMBUSTIBILITY TESTS, RATINGS AND HAZARDS

woicrous federal regulations and regional, state and Jocal
building codes make refercnce to combustibility tests and
standards such as ASTM E-84 (or UL 723) the Steiner Tunnel
trst. While tests, and numerical flame spread ratings deriveo
from these tests, are the most common means available today
to compare the various combustibility characteristics oi plas-
tics and other materials, and 10 communicate these character-
istics to knowledgabie consumers, they are valid only as
ineasurements of the performance of materials under specific,
controlled test conditions and are not intended to reflect
harards under actual fire conditions. More than one test, and
possibly a full-scale room or corner test, may be necessary to
quanfy a material for intended or proposed use,

1t also should be understood that ripid polyurethane foam,
as oiher organic materials used in construction, are combus-
tible and, if 1gnited, will release smoke, toxic gases (the most
sienificant of which usually is carbon monoxide), and flam-
mable gases which could result in flashover, all of which may
cause hazards to life as well as damage to property. While the
.sommendations contained herein are generally recognized
by federal agencies, the model building codes and other reg-
viatory bodies as providing requisite levels of safety to life
and property, the National Burcau of Standards has stated
‘hat no standard test methedology is currently avatlable to
:valuate the hazards presented by the toxic off-gases of cem-
bustion.

The Urcthane Safety Group, in conjunction with The Society

of the Plastics Industry, Inc., is engaged in rescarch to evaluate
present tests and to develop new tests that will more accurately
predict performance of tested materials in actual fire conditions.
Information on the mode! building codes may be obtained

from:

Uniform guilding Code

International C onference of Building Officials

5360 South Workman Mili Road

Whittier, California 90601

Basic Building Code

Building Officials Conference of America

1313 Eaut 60th Stice!

Chicage, 1llinois 61637

Standard Building Code
Southern Butlding Code Congress
3617 8th Aveaue, South
Birmingham, Alabama 35222

Further information on the proper application of rigid ure-
thane foam may be obtained fron® your materials supplier and:
The Society of the Plustics Industry, Inc.
355 Lexingion Avenue, New York, New York 10017

National Fire Protection Associalion
470 Atlantic Avenue, Boston, Massachusetis 02210.

Factory Mutual Research Corparation
P.O. Box 68K, Norwood, Massachusetts 0°°62.

Nationaf Bureau of Standards
U.S. Department of Commerce, Washington, D.C, 20234.
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SPECIFICATIONS and Technical Data

URETHANE

NOTE. For information on Urethane Foam, including specitications ard manufacturers, om m

contact the Urethane Foam Contractors Association (LJFCA) at

1406 Third National Building — Dayton, Ohio 45402 —

DIATHON

PHYSICAL PROPERTIES:

', VOLUME SOLIDS: 609%
Thus high solids by volume of 609,
results 1in 9.5 mils per gallon per
100 sq. ft. of surface. Coverage

figures are based on smooth surfaces.

Textured surfaces such as utethane
fuam may require 15% to 30%,
more matenai. 20 to 28 dry mils,
properly applied, is usually sufficient
lo protect a polyurethane foam roof.

2. ELONGATION: 1209, at  O°F.
(ASTM D 2370) 2009, at 40°F

280%, at 75°F.
3€0'% at 10C°F.

3. FLEXIBILITY:
Films aged under simulated 10 year
weathering conditions retain their
ability to be flexed 180° without
cracking. (ASTM D 822)

4. SHORE A HARDNESS:
45 (ASTM D-2240)

5. DRY PHEL ADHESION:
20 ph (ASTM D:413)
Adhesive strenpgth i1s greater than
cohesive strength

6. HIGH TEMIZRATURE STABILITY:
Resists roof temperature heat and
does not apge harden or slump at
roof temperatures up to 200°F.
(ASTM D-794)

FERFORMANCE
WEATHER PROTECTIVE COATING

Provide type of elastomeric coating
that when applied to exterior sprayed
reinane foam surfaces, will meet
wWINg requirements:

a. Will have excellent resistance to all

forins of weather between 180°F to
70°F. and wiii retain elastomeric
properties for a time penod
cquivalent to 15 to 20 years as
tested in accord with ASTM D 822

b. Will prevent absorption of exlerior

moisture into pores of ureihane foam
as tested using wind drniven rain
machine in accord with Fed. Spec.
Standard TTC 555-B.

c. Wiil have excellent resistance to
“coastal” salt spray weather as
tested in accord with ASTM D-1654.

d. Will allow moisture vapor from
butiding interior to pass through
coating and will provide a perm
rating of 2.0 at 20 dry mils, as
tested in accord with ASTM E 398
or ASTM D 1653.

e Wil not oxidize as tested in accord
with ASTM D-822.

f. Wil show nc appreciable change in
color after 1000 hours of testing
in accord with ASTM D 822.

g. Wil resist roof temperature heat up
to 200°F. i1n accord with ASTM D-794
and will not age harden or sluinp
up to 200°F.

h. Will retain abiiity to be fiexed 180°F
without cracking after stmulated
10 year weathenng test as tested
in accord with ASTM D B22.

1. Will have a dry peel adhesion
strength of nunimum 20 ph as
tested in accord with ASTM D-413.

Vo 4 -

x

PRET 2y

sty

phone (513) 223 0419

i Wil have nunimum elongation of
1209%, at O“F., 2001% at 40°F ,
28C9%, at 75°F., 360%, at 1C0°F. as
tested in accord with ASTM D 2370

k. Wil have minimum Shore A hardness
of 45 as tested 0 accorad with
ASTM D-2240.

I. Wil conform to all local and federal
air pollution requirements

m. Will conferm to requirements for
a Class A rating on non combustible
substiates as tested in accord with
UL 790

n Wil have a flame spread of 20 or
less on non-combustible substrates
as tested in accerd with ASTM L 84

0. Will prevent degradaticn of urethane
fuam substrates due ic ultra viviet
penetration when foam s coated
with a continuous film without
pinholes or voids as tested in accord
with ASTM D-822

CERTIFICATION

A notarized certification, quart sample
and coated urethane foam sample sl
be subnutted from the manutacturer
ten days prior to bid opening
Certification shall state that preperties
specified above are met.

PRODUCT COMPOSITION
SPECIFICATION
WELATHER PROTECTIVE COATING
Shall be a high sohds elastomer rubber
produced by an emulsion polymerizatior
techmque combining elastomer aciyhic
remnforcmgp larminar pigments, and
non mirating fire retardants, Ttere
be no solvents or migratory plasticizers
used. Use of non elastomeric acryiic
resins wiil not be permitted.
Additional Mimimum Physical Properties
of Cuating Shall Be:
a. Solds by volume
b Dry nuls per pallon

per 100 sq ft of surface
c. Weght per gallon
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Mo aand
SCS-klimo Thres-in-one controller for ventilation [ A5/1.8 I
' and awr conditioning
Application RDL9/9/9
The SCS-klimo electronic controller, type RDL2/9/2 is used
to control temperature and humidity in vartiletion ana sir
conditioning systems.
They may be used in conjunction wiih the following:
— Vzlves s SCS-mggnetic
« SCS-motoric
— Motors »  SCS-push puti
— Electionic centrolled devices - step controilers
Type code
RDLS9/9/
T T
Controller — J |
Application in ventilation
and air conditioning
Three-fold controller |
Proportional output 0...20V DC
Proportional output 0...20V DC ——«————
Proportional output 0...20V DC
T Technica! data
ype
; .; o
RDL9/9/9 Systern 1: 1 proportional output Supply voltage 24V _:g % 50 ... 60 Hz
System 2: 1 proportional output Outout sioral P
System 3: 1 proportional cutput UIpUL 19 POROEKIGHBI LY )
¥ e P Y1, ¥2, Y3 each 0... 26 ¥ DS
= %59 phase cuf
\ indicated L indivator amp
Gutput power mea, A0W A 20V DO
for all outpuds acded togethe:
Compatible sensora tempeanr e, kurmility ano
DressuYe SEnsors
Measuring ranges temparature: Q... 309C
humdity: 30..80 % H
Propertional band
%P1, XP2, XP3 adjustable 05..98«
1...18%H
Direction of operation all outputs are reversible
Ambient ternperature 0..500C
Devices which may be used for supplementary
2 control functions
- WKK2 reset transmitter for summer or win-
ter compensation for gradual increase
in room temperature (for max. of
5 control logps).
= — WSK1 reset transmitter for summer and
] winter compensation (for may. of
F 100 control loops)
3 H — WSU1 universal reset transmitter for more
Sl complex reset/interference pro-
S ¥ All controller outputs can be adjusied over the fuil scale range grammes
% < with the relevant XK potentiometers. — SCS-indicate indicators for monitoring
o

10-26
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SCS-klimo

Adjustments

The seinaints are adjustable externally.

The controlier i1s supplied with temperature scale strips, These
tisve a scale for relative humidity on the back and should there-
tore be reversed for humidity measurements. For pressure mea-
surerents the scale strip should be replaced by the one sup-
plied with pressure sensors,

The tf.ont plaie can be removed by applying iight pressure to
the red knob ab its lower edge. All the patentiometers are
now accessible {proportional band xp1, xp2, xp3, caiibration
XK i. XK2, XK3). Indicator lamps indicate the operating sta-
tus, thus facilitating adjustment cornsiderably.

There are operating switches on the printed circuit board, for
changing .he direction of creration of each individual control-
er output.

(On the printed circuit board there are atso 3 pinboard with
plug in resistors, Serisor-setpoint combinations are achieved
by altering the position of a max'mum of three resistors (in
order, for example, to render the built-in potentiometei in-
cperative when a remote setpoint potentiometer is used). The
posttion of the resistors should be sitered to suit the type of

Cunstruaction

Tha ROLB/Y/G controtier 12 compsct in design and takes up
the mumaam of space in tha front of the controi panel while
mak.i optinm use of its nenth.

It comprises ¢ hageplate and & plug-in control urii. Kaved
sockets and pif 5 on the baseplate and the cor rol unit pre
vent the wrong squipment from L«ing nlunged in by mistak

Two retaining sods ensure a secure connection Setween the
control unit and the baseplate.

Mounting
First the baseplate is mounted and connected up. The con-

trol unit is then plugged into the baseplate and secured with
the retaining rods.

Dimensions [mm)]

Sensor, setpoint potentiometer or setpoint potentiometer - —1 & | i
fombination in guestion. i i \
Sinbosrd
Ca the prnted circuit board in the controiler there are three o
o~
piboaras with plug-in resistors The position of the resistors ° &8
atvered 10 zuit the type of sensor used .
\‘.: l: 1la 1 L Y -3 ‘
*Ha:; (il = ==h | '
DR D0S: L0 0N (et iver e i 438 38 1.
0 - e, pos ' vt ! Y L 85 | i 508 _
‘\/— ;
Y "
pmboards g':#::—'.. Trme—
n(&3]
!»- System ‘ LI BH : \’vrltlj Baseplate Front panel installation
= I ‘ — (driiting diagram) dimensions
! —_ | HH 2 Yy & |
- System 2 ———r 4 45
% M3 (ST Ty
Lﬁ,rmj —.[jl‘:‘ L_‘I 'r" i 1
D D O | | |
l | ~
< L} '
Foeior t 1} L o | I . | [
Prop.cHIputs s S | o 8
- I | = ¢
i I | i
, l | |
Principle of operation { J L, i '
(S XV 3 N
The RDL9/9/9 controller 1s a self-contained moduie comprising 2941 204 WS,
power supply 08 ] - :(’) A
2 measuring loops
3 control amplifiers (assigned to the measui ing l0oDs)
Integrated circuits amplify the signal from a temperature, humi-
dity or pressure sensor to give a proportional output signal
0.. "0V DC (reference 9). Th:s allows direct connection of all
controlled devices (e.g. valves), damper motors, step controliers
and power controllers. There is a separate indicator lamp for each
indhividual controlier output,
10-27
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Connection diagrams

Terminal lay-out RD'.9/9/9

RDL 9/9/9,
T
- }ZCVA(‘
»2—4
3+ .
F 5 } bridge voltage
|5 [ sensor 3
6 | setpoint } system 1
r! F—— interference value
8 —— sensor ‘|
3 {
i ~— setpoint J system 2
lo{__ = interference value
N sensor
]g{j setpoint system 3
19— interterence value
14
15 = }
6 Y »Y1
17} )
IB[ <
19} Y oY2
20}t
25 ¢ L
J
22} Y Y3
23— - [
—
24 -
25
Controller inputs
Temperature sensors .
[3[a]  [s]or 1300
| ], T30 T } I'lFo N30
| ] S U
‘ [3]a] [s][Jor v300
[ ] IF T30 T T [ lFo N30

I_A' 1‘ T30

|
| | |
24V AC ; | 24vAC
‘ I ‘

| |
[1]2]3][a]s][8][n]roL 99 9] [T2]3]«]s]e] nlnmaqsl

[3]a]s]] [[om 130:
T 1 FD N30
| | |

‘
|

Setpoint potentiometer for temperature

|PU130| L I
-

Humidity sensors

6 F H90
T1DR H90L

F H90
[OF HI0L

¥ H90 J
[OR H9OL

T30 HIC J

, =

1
[1]2] 174 slslnlnmsﬁ

Setpoint potentiometer for humidity

PU H90] Lrlv—]

' U (3] ‘JO 1

JGG

lpuusol —]
| H90| ‘kf’ll
r |

5 H90

||
24 |
[vre J
) [s]

6|

Controller cutputs

prop.(9) lo Y1

|+ v2

|+ 3|

ml»——‘ —

:.1111A2TR019 99|

[1]2 TMF!:I!GJ'1]‘1?1)9‘2012]1{212312‘125]HDl 999]

2avAC | |

nlin

Connections
SCS magnetic

|
| IRl X

step controllers

prop.(9) |o Y1 | o Y2 I'e Y3 |
= b lsal S () 8 2 Connections
| 115]10117110]19]20)21]22]23) electronic controlled
F 130 ] | ]| ‘ Y s
g | | devices
| | ‘ | ‘ | SCS puls
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Application WSA3

The WSAS averaging controller is used in multizone systems.
It forms the average of a maximum of 10 contro! signals and
passes tha resultant control signal, which is equivalent to the
average energy requirement of the plant, to either output Y g
(heating) or output Y2 (cooling).

This signal is transmitted to the RDE2 controller which com-
pares the energy available in the outside or return air with the
actual demand and selects the optimum sequence of opera-
Jon.
Technical data Function diagram
Supply voltage 24V ::g %, 50 ... 50 Hz a1 [w)
Controi voltage 0...20 V DC phase cu:
Power contumption € VA
Output voltage Y1 0... 20V DC phase cut

Y 0... 20V DC phase cut
Output powe Y1 40 VA L

Y2 40 VA | max. 40 VA
Starting point XK1 adjustable 0... 20V DC

Xk2  adjustable 0... 20V DC

[AUgm |51 adjustable 0,15 ... 1

RS DUA" 52 adjustable 0.15 ... 1
Direction cf operation reversible
Number of inputs  Ug max. 10

Ambient temperature tamp 0... 50 2C

Indication

Two indicator lamps Y1 and Y2 on the front of the controller
indicate the output voltages Ua1 and Ua?2 in proportion to
their brightness.

Basic diagram Adjustment example
4 hea cool
\{] '
: ® v o "
< \Ua1 i Uaz /
= 0..20vDC 10 A e - =0 % outside air
?‘: - ._’i v w2 ‘H H mm-\ /—m
z — - @ ® ® ®
i -
o — ] Nejwe | % x |
T e - . 0..20vDC | Yx LE :‘
t 6 %J e KUH20 81 ) i
= 5 i S —C D= F——- 100 % outside air ‘
:8 it 0..10vDC et ~ - UEM ‘
et Y1 |Uat N 5 0 * 2 V]
0..20vDC|Yw
WSA3 RDE 2
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IMPORTANT ... & il INSTALLATION I1'FORMATION

SUNDSTRAND RCTA-ROLL' FUEL UNITS
MODEL j SINGLE STAGE AND MODEL H TWC STAGE

iNLET PORTS 4

USE EITHER PORT
/ , \ AiR BLEED PROCEDURE WITH NEW
)

FASY FLO'W AIR BLEED VALVE

Cne-Pipe System

Start burner: Loosen Easy Flow Air Blred Vilve
CCW just V4 turn for fast purging.

For clean bleed ir restricted spces, an easily a:-
NEw EASY FLOW tacheq hose can be used to direct blged oil .into a
AIR BLEED valvg ¢ontainer. A 3/16” L. D. hose can be slipped directly
~AND GAGE PORT over end of valve.

PEGULATE Y
PRESSURE

X .
= W a

A ; N ; Y™
D EeS
y ‘nv{ﬁ\ ‘:lp g '.

- Optiorial Procedure: On gravity feed syste1s, be-
NCZ2LE fore starting burner, loosen unused intake port plug
PORT 'y until there is 2 flow of oil from the port.

Two-Pipe Systems
~_RETURN

PORT 'a" Air bleeding is automitic. Opening Easy Flow Air
Bleed Valve will allow o1l to be pulled up faster. |

BY PASS FLUG
INSERT FOR TWO PIPE
SYSTEs

ONE-PIPE SYSTEM (Inlet line only) MOUNTING POSITION

Check to see that by-pass plug has not been installed Model “J” may be mounted ia any por:tion,

for two-pipe system. Units are set for 2 one-pipe Note: Dizection-of rotation and nozzle port location de-
system. Line lengwn under 50 feet use 33" 0O.D. termined from shaft snd wi.h valve at bottom.
copper tubmg. Line length 5C-100 feet use 3" O.D. Current Model “H" with arrows on cover may be mounted
copper tubing. with the vaive horizontal at either top or bottom.
TWO-PIPE SYSTEM (Inlet Iﬂd Return line) Valve may be mounted vertical providing the adjusting
Remove internal by-pass plug from cloth bag. Inse:t screw is at the top on CW ratation-left nozzle and CCW

rotation-right nozzle models, or adjusting screw at bottom

s shown in illustrati ighten securely. : h A
iy ustration and tighten securely. Refer on CW rotation-right nozzie and CCW rotation-leit noz«:r

to line size information on reverse side.

models

ALL SYSTEMS — General information Earlier "H" models having a designation ending in -1 .2 end
1. Oil lines should consist of not smalier than 38" -3 were only intended for mounting with valve underneath.
O.D. copper tubing. See line cize and installation
data. ADDITIONAL INSTALLATION INFORMATION
2. 01l lines must be absolutelv air tight. Check all Mode! E and F for HEAVY OIL I'arm No. 1011
connections and joints. Piping of fuel lhines for oil fired
3. Return line and inlet pressures must not exceed WATER HEATER Form No 1.5§
10 P.S.1. Higher pressures may cause the seal to leak. Sundatrand _H‘{vSl !‘ump = ‘ '
4. The maodel *3" pumo should be used where inler vacuum SIMPLIFIED CIRCU Foem No. 850012
does not exceed 10™ g The model “H™ purmp should be Sundli!‘.\nd QUICK !’U\RGE VALVF }':mm No 4500i§
used where iniet vacuum does not exceed 20" of He at Hum Eliminator for RETURN LINE Forr: No 450021
1725 rpm. The maximum solet vacaum gt 3450 rpmoas 457
ol Hg.

AR

viN'
.- 1'% MIN

ONE PI#T SYSTEMS = ! y  SMul OfF

(U o | | | “©) v NOTE )2 MONE 5 NOT
e | Al a | PICOMMENIDE  POR LIFT
o Y A 1l | 9= il B ABOVE TWOG rFEY
) 1 AXCEPTION — j2.-F

MODTLS WHICH INJLUCE Trg
NEW SUNDSITRAND PATINTID
BLEED CHECK VALVE

r
! Fur I\'}
| : ; UNIH
|
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P | (e Y %y,

TANRK TANE |
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This is a dual purpose control.

Single Acting Control —— The control is designated as
Type M when the stop and lwo cover plates are in
place. This control 1s for use with ol or solid luels.
Double Acting Control — The control is designated
Type MG2 when the stop and two cover plates are
removed. The control is then lor use with gas.

(B) COVER PLATES
REMOVE FOR
DOUBLE ACTING

THS STOP o SCREW IN
REMOVED ¥// UPPER HOLE-
FOR DOUBLE VERT. FLUE
ACTING ‘
WEIGHT
LEVER
LOWER
| HOLE-
'HORIZ. FLUE
00 NOT
REMOVE
THIS STOP
GATE

RING
ADJUST DRAFT
F I G ' BY NUMBER

«onvees OF WASHERS

The stop and two cover plates are painied a dillerent
color lor easy 1dentification To remove the stop simply
remove the two screws that hold it to the nng (Fig
| A) To remove the cover plates, (Fig | B) bend or
break off the tab that goes through the small hole in
the nng DO NOT REMOVE THE STOP ATTACHED
TO THE GATE (Fig 1C)

Installation and Adjustment - See seclions on control
locations and collar insiallation

Insert the dralt control into the collar The front lace of
the control MUST BE PLUMB The bearing surlaces
MUST BE LEVEL whether the control 1s on a hori-
zoulal, vertical or sloping flue pipe Use a spint level,
plumb and level accurately Secure the control in the
collar by hghtening the clamping screws 1f the collar
is supplied locally, the control may be held in place by
small bolts or sheet melal screws If the control has
any tendency 1o sag, support it from the ceiling by
wire or by strapping

Vertical Flues - The control 1s shippwed lor installation
in a vertical flue The screw should be lelt in the top
hole of the weight lever (Fig |1 D)

Horizontal Flues — For horizental {lues, remove the
screw from the upper hole 1n the weight lever and in-
sert 1t in the lower hole (Fig 1 E)

Adjusting the Control The control must be adjusted
to the desired dralt setting by adding or removing the
washer type weights supported by the two chains
(Fig 1 F) DO NOT MOVE THE LARGE WEIGHTS AT
TACHED DIRECTLY TO THE GATE (Fig 1 G) as they
are used only lor adjustment at the lactory

INSTRUCTIONS FOR INSTALLING
FIELD TYPE M + MG2 BAROMETRIC DRAFT CONTROLS

Control Locations

For gas lired equipment, the prelerred installation is in
a bull-head tee (see ig. A, B, C). Fig. D thru | show
acceplable locations if it is not leasible to locate the
control as pet Fig A, B, C.

Fig D thru | are the best locations for oil or solid luel.

Locate the control as close as possible to the appli-
wace but at least 12" toward the chimney beyond a
stack switch. It must also be located at least 18" from
a combustible ceiling or wall.

Do not install in a room separated from the appliance

Avoid installations in a chimney below where the flue
eniers unless no other space is available.

When this control 1s used on a gas-fired unit, consult
your local gas company and/or aily inspectors te ob-
tain necessary approval belore making the installa-
tion Inspect the heating plant and building for condi-
tions which might cause PROLONGED down dralts
and have these conaitions correcied A chimney with
iIts top lower than other parts of the roof or too close
to a higher building may cause prolonged down-
drafts. An exhaust fun of sullicient size and location
may pull air down the chimney.

-

BEST LOCATIONS FOR GAS

)
nf. N I (2’-’: 3 t «e l—/

BEST LOCATIONS FOR OIL

l ne c |
OR SOLID FUELS

’.:;.,‘[J:{ X s .'

WRONG OR POOR LOCATIONS

ORI el =
Loy . ]’/Q
(=1 L [~

What Druft Setting to Use

The regulator should be set to maintain as low a dralt
as will give good combustion Il the desired over-lire
draft, taken through a small hole :a the combustion
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chamber, is not known. smoke readings. CO, and llue-
gas temperature should be taken to determine il the
dralt setting 1s correct on oil equipment. CO, readings
and a check to see that no CO is present are essential
on gas hred equipment

Gas - - The usual practice with commeraal and indus-
tnal gas hired plants is to adjust for CO, reudings be-
tween 9% and 10%, or even higher, but this will de-
pend upon the analysis of the gas and the type of
burner equipment. Consult with the bumer manu-
facturer

Qil — Forced or induced draft bumers can operate
with low over-lire drafts. Wiih a burner that depends
entirely upon natural draft, the dralt in the breeching

may need to be guita high (20" to-.50") to obtain
proper over lite conditions It 18 essential that CQ
readings be tuken to determine the proper adjustment,

Coal — With a stoker, the fuel must be of nonnal
thickness, and the stoker running, wiin its fan adjusted
to approximately the correct selling Draits over the
lire of 08" to 10" (or more) usually are sufficient.
Have just enough dralt so that no appreciable amount
of gas pulls back into the room through cracks around
the lire door at the time that the stoker starts. If thers
is objectionable smoke, increase dralts slightly. (Con-
sult the stoker manulacturer for proper luel bed and
lan adjustment.)

MANUTACTUARD 3Y FIELD CONTROL DIVISION comco IMC.. MENDOTA, ILLINOIS. US.A. §1342

Cunco 4028
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chamber, is not known. smoke readings. CO, and llue-
gas temperature should be taken to determine il the
dralt setting is correct on oil equipment. CO, readings

and a check to see that no CO is present are essential
on gas fired equipment. ' B
Gas - - The usual practice with com=ercial and indus-
tnal gas fired plants is to adjust for CO, reudings be-
tween 9% and 10%, or even higher, but this will de-
pend upon the analysis of the gas and the type of
burner equipment. Consult with the bumer manu-
facturer.

Oil — Forced or induced draft bumers can operate
with low over-fire drafts. With a bumner that depends
entirely upon natural draft, the drait in the breeching

may need to be gnita high (20" to-.50") to obtain
proper over firte condiions It is essontial that CQ,
readings be tuken to determine the proper adjustment.

Coal — With a stoker, the fuel must be of nonnal
thickness, and the stoker running, wiih its fan adjusted
to approximately ths correct setling. Dralts over the
fire of .08 to .10” (or more) usually are sufficient.
Have just enough dralt so that no appreciable amount
of gas pulls back into the room through cracks around
the fire door at the time tha! the stoker starts. I there
is objectionable smoke, increase draits slightly. (Con-
sult the stoker manulacturer for proper fuel bed and
fan adjustment.) '

sANRvTACTURED 3Y FIELD CONTROL DIVISION conCO mC. MINDOTA. ILINOIS. US.A. 61342

Counco 4028

FORM NO. A.JIDCINN
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HOILER AND
7 BOIER RURNER
NO. LINL

MICHIGAN CITY INDIANA

Phe Wl Mot Noo 768 s available as
a boadey bvoer wit waith e retention
Borner B Uity oo as o bonder amly o1l
Uty o use wath hight anl beners ap
pve ol bv the Wall- NMebain Eogineering
Phepiotiient 76 catings are approved
v RO hen fived wath one of the follow
g e retention burners

BURNER MOD(l BOILER

Wayne

e e
At
AR
it h

o kn
LA 24 §)
o1cKn

Al ! LALD A2 N0
|

! ;"I:

b s
“ )
"'BL'" UNIT YH'Y UNIT
totler - Huarner Uit Rotler only with
furmshed with e moaning plate tor

retention burnes approved buroners

Lo andditn to individual seetions, the Nao.
76 Hoiler s also available with sections,
burmer monnting plate and Nue ecollay
Cctony assembled  Todividunl sectioms as
woell as the ascembled Bloek ave hivdin
staticanly tested betore <hipanent

ot Biook= sive cast om the sudes of the
fromt an .l bk sections <o the asscmbled
boaler v b hitted by evaime on haa ot
Steeh chude cone the bttoan of the baaley
pecmnt anes g the vt woath pape rollers

Hydro-Wall design with water circu-
lating completely around the com.
bustion arca no relractory
combustion chamber, no separate
base,

Cast iron sections ior corrosion re-
sistance and extra long life , . .
sealed with asbestos rope

Available in individual sections or
with factory-assembled sections.

Patented section sealing method
assures a watertight seal ., . . re.
duces installation time.

Short draw rods for faster assembly
and a strain-free boiler

1C-36

Buill-in air elimninator in water boil-
ers ... air is diverted Lo the expan-
sion tank through a 1-inch tapping
located next to the supply outiet.

Multiple tankless heaters. Up L
four heaters can be installed on the
lell side ol the largest No. 76 Boiler.

Built-in horizontal flueway elimi.
nates the need for a separate sheel
metal collector hood,

Steel jacket finished in atlractive
blue hammerloid . . . complelely
insulated , . . designed for fast
installation,

Designed for casy cleaning through
top cleanout openings.

Plhe 180276 Bonder Boeoer Vot s foevashed
with 0 Wayne thane retention hurner
which thoraoughly maxes the orl with the
combustion awe to aelieyve eonmplete cam
bustionnond maximum eficiency. Standaed
cauipmment includesa Gctoryanstalled and
wired protectorelay with cadimium sultide
Lame detecton
he burner monnting pliste, with refra

tary which tits aronnd the hurer blias,
tube, s bolted (o the front section, The
burner s postbioned on the plate with
thiee studs. An abservation port nhove
the plate permits lose study of the hime




Erectin
Im!rucf?om No. 76 BOILER oY 9 R Weil-Mclain
GENERAL INSTRUCTIONS o,
If the boiler was ordered as compietely packaged, FRONT Pra
thoroughly check the boller for any concealed damage. \ o ﬂ
If the boller was ordered as factory assembled or field \ b
assembled, open all boxes and check the contents a
against the packing lists. In the event of shortage or // // ’
damage, notify the transportation company immedi- 7 .

ately. As you face the front of the boller, the side of the
boiler to your right will be referred to in these instruc-
tions as the Right Hand Side (RH); the side of the
boller to your left will be referred to as the Left Hand
Side (LH). Boiler(s) must be Installed In accordance
with these Instructions so as not to vold our warranty.

AIR SUPPLY FOR BOILER ROOM

Provisions must be made to supply sufficient air to
the boller room at all times for combustion, for ven-
tiletion, for operation of the barometric drafi regulator
(where used), and to prevent less-than-atmosnheric air
pressure in the boiler room. An opening to the outside
with a free cross sectional area of at least 20 square
inches for each gallon per hour burner firing rate is
recommended (CSA requires 1 8q. in. per 5000 B'T'UH
input). For each 1,000 feet above sea level, increase
the fresh air opening by 4 per cent. The boiler room
should be isolated from any area served by exhaust
fans. DO NOT INSTALL AN EXHAUST FAN IN
THE BOILER ROOM.

CHIMNEY
(also refer to Breeching Erection)

The No. 76 boiler is designed for natural dralt firing.
The chimney must be at least of the equivalent dia-
meter Indicated on the last page of these instructions
under RATING-DATA-DIMENSIONS. Onmultiple boil-
er instalations using one chimney, consult Weil-McLain
Customer Services Lepartment for additional venting
information.

BOILER FOUNDATION

A boiler foundation is recommended where the boiler
room floor is not level or where the boiler room floor
can not support the weight of the boiler. lLocate the
boiler foundation to provide proper clearances around
the boiler for installation of the piping, burner, and
internal water heater(s); allow a minimum clearance
of 22" from the back of the foundation for breeching
erection. Allow 18" clearance to the left side for internal
heaters if used. A level concrete pad or curb foundation
is suggested of the size shown In the chart and Figure 1.

BOILER FOUNDATION SIZES

BOILER NO L BONER NO L
476 24" 776 42"
. 576 30" 876 48"
676 36” 976 fa"
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If the boller was ordered as completely packaged
or with the sections factory assembled, locale the unit
on the boiler foundation or on the boiler room floor
according to the separate instructions furnished and
IFigure 1. After the boiler has been pusitioned in the
ealceled location, proceed lo "Hydrostatic Pressure Test
of Boller”,

ASBESTOS ROPE

Listed In the Asbestos Rope Usage Table are the
places asbestos rope must be used and the diameter
and length of each piece. Asbestos rope must be used
where indicated. For expediency, the asbestos rope can
be pre-cut prior lo starting the section assembly.

ASBESTOS ROPE USAGE YABLE

*NOMINAL
DIAMETER OF cui
ASBESTOS ROPE LENGM™Z POPE USAGE AND LOCATION

26" Cieanout Plates

3/8" 98" Perimmeter of each Section
Stranded 42" Drafthood Collar
58" Burner Mounting Plate
b tion Fort Frames
1/4" 12" Observatio r

(Front and Back)

_—

*Approsimule diumetar ol uncompressed 1/4" nominal diameler rope i 5/16%,
3/8" slranded rope is 7/16"

SECTION ASSEMBLY

1. Prepare the back section for erecting the boiler,

a. Lay back section on floor with ports facing up.

Apply water-glass, as an adhesive, to the target

wull areu (i.e., back end of firebox) of the sec-

tion. Press flexible refractory blanket intc po-
sition.

b. Screw a piece of 3" diameter pipe, at least 227
leng, Into the 3" return tapping In the back
section.

¢. Locate the back section on the boller foundation
shown In Figure 1. Block under the 3" plpe
to hold the back section up right without addi-
tional support. These sections are top-heavy and
will not stand individuually wichoutsupport. Muke
sure (hat the section remains in plumb. The 3"
pipe can be removed after several sections have
been erected.

Form MC 3181777 WM ' |



Erecling
Instructions

No. 76 BOILER

Weil-Mclain

2. Muke a small continuous bead of "Ashestos Rope
Adhesive” in the bottom of the carved sealing grooves
located around the perimeter of the section. Smooth
out the udhesive using the brush provided.

3. Position the 3/8™ by 98" long asbestos rope on the
section by starting uat the cleanout opening (Sce Figure
2). Be sure the asbestos repe Is well seated at all points
fn the sealing grooves so that a gas-tight seal will be
maintained between the sections. DO NOT APPLY ad-
hesive to the opposing sealing grooves of the next
boiler section.

4. Wipe the port openings with a clean rag to remove
any grit from the machined surfuces. Do not use any
cleancr that contains o petroleum base distillate (oil)
tn clean ports. PMace the nominal 7-1/2" and nominal
3-1/2" clastomer sealing rings in the appropriate port
openings (see Figure 2).

ClEAN YT
OPENING .
!( 7AFLEXIHLE
Al ELASTOM K SEALING
KING
-

ALIESTOS
RUPE

JyRExAF
FLASTOME R SF Al ING
HING

FIGURE 2

5. P'repare the port openings inan intermediate sec-
tion. The "TI" Intermediate sections (if used) must be
installed in the order given in the Section A rrangement
Table With In.rect Water Heaters. Note that 18" clear-
ance must be provided on the left side for heater in-
stallation

“

6. Discard the 3/8" diameter rods which are requived
only during shipment; these rods must not be used (o
druw the sections together.,

n. Positton the intermediate section (see Figure 3).
Ol the threads of four () of the draw rods
(/8" x 9™) and slip them through the lags on
the top and sides of cach section. Place o washer
(only one washer per draw rod) under cach
nut which is to be tightened, with w drop ol oil
between wusher and nut.

b, Sturting with the draw rods nearest the port
openings, draw the sections together aniformly
until the metal around the ports touch and the
pads at the opposite corners touch. When prop
erly pulled together the gap around the port
openings should be less than 0.0327 Check
wilth a feeler gauge.
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¢. Do not "bLack off™ the draw rod nuts.

7. Set the remaining boiler sections into position with
the “T'1" sections placed (If used) in the proper order
given in the Section Arrangement ‘Table. Check the
ashestos  rone seal of each section before proceeding
to the next section; the boier must be sealed gas-tight

Use of chemical cleaners or seal-
ants in any  Weil MeLain boiler is not recommend-
e, IN PARTICULAR, PRODUCTS CONTAINING PE-
TROLEUM DISTILLATES MUST NEVER BE USED
IN TYPE 76 BOILERS!

8. Foar 1/2" x 4. 1/4" studs are provided to secure
the Burner Mounting Plate to the front section (see
Figure 4).

a. Thread two 172" pats on the rounded end of a
1/2" x 4-1/1" stud locking them together, and
thread the tlat ena of the stud into one of the
four tapped holes located  around the turner
Mounting Plate opening in the [ront section.

h. Remove the nuts trom the stud.

¢ Repeat steps “a” and "b" lor the remaining three
studds

do Tang one Refractory  Retadner  (stainless steel
plade) over cach mounting stud,

9 Using Ashestos Rope Adhesive in the groove around
the Burner Mounting Plate opening in the front section,
position the 3/8" diameter by 58" long rope in the
proove making sure the ends overlap, and install the
Hurner Mounting Phate using the 172" washers und nuts
provided. NMuake sure Burner Plate s installed with the
round secondary wir opening to the leit (see IFigure 4).

100 Using Ashestos Rope Adhesive, position the /4"
diimeter by 127 Jong Asbestos Rope in the sealing
groove making sure the ends overlap ot least 17 In
stall the front Chservation Port Assembly using the
number 10
in Figure 4

{2 x 17 Truss head serews as illustrated

T r——, —
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Erecting
instructions

No. 76 BOILER

Weil-Mclain

2. Muke & small continuous bead of "Ashestoa Rope
Adhesive® in the bottom of the curved sealing grooves
located around the perimeter of the section, Smooth
out the udhesive using the brush provided.

3. Position the 3/8™ by 98" long ashestos rope on the
section by starting st the cleanout opening (See Figure
2). Be sure the ashestos repe Is well seated at all points
fa the scaling grooves so that a gas-tight senl will be
maintained between the sections. DO NOT APPLY ad-
hesive to the opposing scaling grooves of the next
boiler section.

4. Wipe the port openings with a clean rag to remove
any grit from the machined surfuces. Do not use any
cleaner that containg o petroleam base distillate (oil)
1o clean ports, Place the nominal 7-1/27 and nominal
3-1/2" elastomer sealing rings in the appropriate port
openings (see Figure 2),

CLEAN OUY
OPENING .
I /t{ BFLEXWRE -
Al 1 ASTOME R S ALING
Ky .\‘ INy
ASHCSTOS
RUPE

! L ,
o ~J'
AFIANS T N '
ELASTOMER S &L ING
RING

FIGURE 2

5. Prepare the port openings in an intermediate see-
tion. The "TI™ htermedinte sections (if used) mest be
instulled in the order given in the Section Arrangemoent
Table With Invurect Water Heaters. Note that 18" cleur-
ance muast be provided on the left side for heater in-
stallation.

6. Discard the 3/8" dicimeter rods which are required
only during shipment; these rods must not be used to
draw the sections together.

a. Position the intermediate section (see Piguare 1),
Ol the threads of four () of the draw rods
(5/4" x 9™y and slip them through the tugs on
the top and sides ol cach section. Place o washer
(only one washer per draw rod) under coch
nut which is to be tightened, with « drop o1 oil
between washer and nut,

b, Starting with the draw rods nearest the port
openings, draw the sections together uniformly
until the metal around the ports touch and the
pads at the opposite corners touch. When prop-
vrly pulled together the gap around the port
openings should be less than 0.032" Check
with a feeler gauge.
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¢. Do pnot "back off” the draw rod nuts.

7. Set the remadning boiler sections into position with
the "T1" sections placed (I used) in the proper order
given in the Section Arrangement Table. Check the
asbestos ronpe seal of each section before proceeding
to the next section; the boiler must be sealed gas-tight.

Use of chemical cleaners or seal-
ants in any  Weil McLain boiler is not recommend-
e, IN PARTICULAR PRODUCTS CONTAINING PE-
TROLEUM DISTILLATES MUST NEVER BE USED
IN TYPE 76 BOILERS!

8. Four 172" x 4:1/4” studs are provided to secure
the Burner Mounting Plate to the front section (see
Figure 4).

a. Thread two 172" nuis on the rounded end of a
172" x4 1/17 stud locking them together, and
thread the it ena of the stud jnto one of the
four tapped holes located around the Burner
Moununting  Plate opening in the front section.

h. Remove the nats trom the stud.

¢ Repeat steps "a” and "b™ for the remaining three
studs,

d. Hang one Refractory  Retiviner  (stainless steel
plate) over each mounting stud.

9. Using Ashestes Rope Adhesive in the groove around
the Burner Mounting Plate opeaing in the front section,
position the 378" diameter by 58" long rope in the
groove making sure the ends overfap, and install the
Burner Mounting Plhde using the 1/2" washers and nuts
provided. Nake sure Burner Plate is installed with the
round secondary air opening to the lelt (see Pigure 4),

100 Using Asbestos Rope Adhesive, position the /4"
digmeter by 12" long Asbestos Rope in the sealing
groove making sure the ends overlap ot least 17 In.
stadl the front Chaervation Port Assembly using the
number 10 - 32 x 17 Truss head serews as illustrated
in Figure 4.

ok va%8




Ereciing
Instructions

No. 76 BOILER Weii-Mclain

SECTION ARRANGEMENT TABLE WITH INDIRECT WATER HEATERS

MAXIMUM NO. SECTION ASSEMBLY
BONER NO. OF HEATERS ALL HEATERS MUST BE ON LEFT SIDE OF BONER
476W L S 1 F-TI-1-B
576W & S 2 F-T11-TI-B
676W & S 2 F-TII-TILB
776W & S 3 F-T11*1TI-B
876W & S 3 F-TILTI1-TI-B
976W & S 4 FTLLTEL1 T8

F = Front Section; B = Back Secticn; | = Inte ~.iate Section, Tl = Intermediate Section with Tankless

Heater Opening

*A T1 section can be located in this position instead of regular intermediate section, but installer must cut
jacket side panel to accommod ate heater opening - no knockout 1s provided

11. If the boiler was ordered with "TI" intermediate
section(s), install the indirect water heater(s) or heater
opening cover plate(s) using the gasket(s), 3/8" - 16
x 3/4" Hex Head Screws and washers as shown in
Figure 4. If the water heater piping Is installed as
shown in Figure xx, the jacket can be erected either
belore or after the piping.

12. Using Asbestos Rope Adhesive, position the 3/8"
x 26" long Asbestos Rope around the inside perimeter
of the cleanout plates. Mount the cleanout pluates over
the openings as shown in Figure 4.

13. Using Asbestos Rope Adhesive, position the 3/87
diameter by 42" long asbestos rope in the groove on
the Draft Hood Collar making sure the ends of the
rope overlap at least 17

14. Secure the Dralt HHood Cogar to the back section
using the 3/8" x 1" Hex Head Cap Screws and Wash-
ers as illustrated in Figure 4.

HYDROSTATIC PRESSURE TEST OF BOILER
1. Secure a drain cock (not supplied) to the 3/4"
drain tapping.

2. Install a water pressure gauge in one of the boiler
tuppings.

4. Install a bleed valve in boiler tapping K to veal
air as the boiler is filled.

4. Plug all remaing boiler tappings. Refer to the Con-
trol Tepping T'able.

5. VFill the boiler with water and completely vent all
air. T'est the boller with water pressure at 45 pounds
per square inch,

G. Thoroughly Inspect the entire boiler for water leaks.

7. Drain the boiler and remove plugs from those tap-
pings which will be used. Refer to the Control Tapping
Table.

SUPPLY AND RETURN PIPING

It is recommended that the system supply and return
piping be installed und the piping connections attached
to the boiler before erecting the Jacket or installing
the controls to avoid any possible damage to the Jacket
or Controls. Recommended piping arrangements for
No. 76 water aad steam boilers are shown in Figures
5, 6 and 7 and the minimum recommended pipe sizes
are listed for cach piping arrangement. The supply and
return piping will not interfere with the ercction of the
baoiler jucket. ‘

WATER BOILER SUGGESTED
PIPING CONNECTIONS

IMigure 5 und the accompanying chart show the rec-
ommended piping connections and miniimum recom-
mended pipe sizes for No. 76 water boilers. In most
cases, it is advisable to pump water away from the boil-
er by connecting the supply piping, as illustrated in

r

Figure 5, to the suction or inlet side of the circulator.

In sizing the supply and return piping, start with
the minimum recommended pipe size and proceed ut
fll diameter for 10 times that diameter before making
any reduction. An example of this would be a 3" re-
turn would not be reduced any closer to the boiler
return tapping than 307 Horizontal expansion tank
piping must pitch upwaord at least 1" for each 5 feet
of piping from the boiler to the tank. Where system

10-39
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Erecting
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No. 76 BOILER

Weil-Mclain

Front Section

Regular intermediate Saction

Tankless Intermediate Section
Back Secton

Burner Mounting Plate

, Asbestos Rope, 3/8" Stranded
Tankless Heater

8 Tankless Heater Gasket

9 Heater Cover Plate

U D W N e

~

temperature modulation is achieved by means of three
wiy valves, care must be exercised in piping the system

10
11
12
13
14
15
16
17

¥

FIGURE 4

Caop Screw, 3/8" - 16 x 3/4"
Draw Rud, 5. 8" x 9"

Dratt Hood Collar

Cap Screwe 3 H' - 16 |7
Washer, 3§

Cileanout Plate

Carniage Bolt 174" - 20 x 1 1/2"

Washer, 1/4"

to protect the boiler from thermal shock which conld piartment

result from returning room femperatare water al high

N
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18
19
20
21
22
23
24
25

piping
sccondary pumipimg s preterred.

Nut, Hex, 14" - 20

Soew, S TP Type F Pan Hd
Observation Port Acsembly
Asbestos Rope, 174" Stranded
Stud, Tap End, 1/2" x4 /4"
Nut, fex, 12"

Retainer, Front Refiactory
Washer, i,2"

velocities to the hot boiler. Where three way valves are
enployed, consult Weil-MeLiain Customer Services De
recommendations;  primary-
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. Erecting
instructions

No. 76 BOILER Weil-Mclain

FIGURE 4
| Front Section 10. Cop Screw, 3/8" - 16 x 3/4" 18. Nut, Hex, 174" - 20
2 Regular Intermediate Section 11. Draw Rud, 5.8" x 9" 19 Screw, S 1P Type F Pan Hd.
3 Tankless Intermediate Section 12 Dralt Hood Collar 20 Obsetvaion Port Acsembly
4 Back Section 13 Cap Screw 3°H" - Joa 17 21 Asbestos Rope, 174" Stranded
5 Burner Mounting Plate 14 Washer, 3. 8" 22. Stud, Tap €nd, 172" x 4-1/4"
6 Asbestos Rope, 3/8" Stranded 15. Cleanout Plate 23 Nut, fex, 1,2¢
7 Tankless Heater 16. Carnage Bolt, 174" - 20 x 1-1/2" 24. Retainer, Front Refiactory
8 Tankless Heater Gasket 17. Washer, 1/4" 25 Washer, 1/2"
9 Heater Cover Plate
temperature modulation is achieved by means of three velocities to the hot boiler. Where threeway valves are
wiy valves, cure must be exercised it piping the system cnployed, consult Weil-NeLain Costomer Services De
to protect the boiler from thermal shock which could partment  for piping  recommendations;  primary-
result from returning room (emperature water at high secondary pumping is prelerred.
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RECOMMENDED PIPING CONNECTIONS
FOR WATER BOILERS

0
SYSTEMQ RONT OMLY)
an
M L

AL T

o N

FIGURE 5

WATER BOILER PIPING
RECOMMENDED MINIMUM PIPE SIZES

TABLE |
FOR KNOWN FLOW RATES®
WATER SUPPLY RETURN
FLOW RATE PIPE STE MPE SZE
GPM A [
To 9 GPM 1" 1"
10 - 16 GPM 14" 1%"
17 - 21 GPM 12" 12"
22 - 35 GPM 2" 2"
36 - 50 GPM 2Ya" 2Yva"
51 - 76 GPM 3" 3"

‘High lemperotura rize through boiler s perminible when boiler piping con-
nechions are sired vsing cbove Toble L INTERMITTENT flow ol HiGH velocities
moy domage ony boiler.

TABLE Il
FOR UNKNOWN FLOW RATCS**
suPmy RETURN
| Te]1N4 } PIPE SQLE MPE SQE
NUMBER A | ]
a’6 and 576 2" 2"
676 and 776 2v?" 2vy"
876 and 976 3" 3

“*All piping suaes are bosed upon 20 deg F lemperatuie rise through the
boller. For wie of other lemperature rines throvgh the boiler (1o higher
low ruies) determine the llow rote ond use Tuble | for pipe sues

STEAM BOILER PIPING AND HEADERS

Figures 6 and 7 and the accompanying chart show
reccommended piping connections and minimum  rec-
commended pipe sizes for No. 76 steam boilers. The
supply and return steam piping is not supplied with
No. 76 steam boilers but should be installed as illus-
trated. Controls (safety valve, low waler cut-off, gauge
glass, etc.) are not shown on the steam piping diagrams
in order to show more clearly the steumm piping and
Hartford Loop.

WARNING_ The salisfuctory operation of uny

steam  heating boiler depends upon adequate return
ol condensate to the boiler to imaintain a steady water
level. In rambling buildings with extended system pip-
Ing, nuisance shutdowns sometimes result when the
condensute returning from the system lags behind the
evaporation capacity of the boiler. To maintain a
stecady water line, avoid the Introduction of excessive
amounts of raw make-up waler, und to prevent nuisance
shut-downs due to a temporary low water level, it is
recommended that a low water cutoff and pump control,
condensate recciver, and condensate boiler feed pump
be installed. Consult Weil-MclLain Customer Services
Department for application information.

RECOMMENDED PIPING CONNECTIONS
FOR STEAM BOILERS

N \

10 . A
SYSTEM |,

w 7N

'

- i I ) o '
315/8° N Y/ | FIGURE 6
WATER o | l
LINE ' ~S)INRT
« ' [ BIPLE /
‘ //
e
,) STEAM BOILER PIPING
4 7
(0;3;83""( 76 and 576
: 10 .
SvsTem /.:.,.7
= _'{; 8 H
J 29
31.5/8° O FIGURE 7
WATER -
LINE { SHOR
. . NIFPL
| -»
l\“/,
- STEAM BOILER PIPING
“ &ﬁsm[ 676 through 976

STEAM BOILER PIPING
MINIMUM RECOMMENDED PIPE SIZES

Raer
Pipe Sue

Fig Heoder* | Equolaer
No Boder Sue A L) H J

6 4’6 K 3 1"

6 576 3 3" 1v2"

7 676 27" 2va" 4" 1"

7 176 2" 2va" 4 Ve

7 876 3 ¥ 4" 2"

7 97’6 3 3" 4" 2"

*24" Minimum liom woteiline 1o heodsr
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No. 76 BOILER

The sutisfuctory operation of uny
stean  heating boller depends upon adequate return

RECOMMENDED PIPING CONNECTIONS

FOR WATER BOILERS of condensate (o the boller 1o muintain a steady water o
level, In rambling bulldings with extended system pip- P
ing, nulsance shutdowns somctinics result when the

Svatemgrnt oun) condensate returning from the system lags behind the '

cw'-:c“as% ' evaporation capucity of the boller. o maintain a o

‘ stecady water line, avoid the Introduction of excessive D

amounts of raw make-up water, und to prevent nulsance o
shut-downs due to a temporary low water level, it Is ‘

»  recommended thal a low water cutoff and pump control,
condensate recciver, and condensate bholler foed pump
be Instalied. Consult Well-Mclain Customer Services
Department for application information.

RECOMMENDED PIPING CONNECTIONS
FOR STEAM BOILERS

. AL VoM
LR

I SR UL N TPy S S o8 k. TN ARy N

Al piping vizes ore bosed vpon 20 deg F temperature rise through the
boiler. For vie ol olher lemperalute rises through the boiler [i.e. higher
flow tules) delerminae tha tiow rale and use Tuble | {or pipe sites.

STEAM BOILER PIPING AND HEADERS

Figures 6 and 7 and the accompanying chart show
reccommended piping connections and minimum rec-
commended pipe slzes for No. 76 steam boilers. ‘I'he
supply and return steam piping s not supplied with
No. 76 steam boilers but should be installed as illus-
truted. Controls (safety valve, low water cut-off, gauge
glass, ete.) are not shown on the steam piping diugrams
in order 10 show more clearly the stewn piping and
Hartford l.oop.

MINIMUM RECOMMENDED PIPE SIZES

Reer
Pips Siae

te Hoodor* | Equelner
Ne. Soiler Sive A ] N J

6 476 3 I v
6 576 3 3 1v2"

7 676 v 2ve" 4" e

7 176 2V 2v2" 4" L%

7 876 3 3 4" 2"

7 976 3 3 4" 27

*24" Minimum {rom waterling te heodsr.
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FIGURE § ]
SYSTEM ?"‘
Ve S~ .
WATER BOILER PIPING " ﬂ
RECOMMENDED MINIMUM PIPE SIZES T e . |
S o
TABLE | ¥1.8/8% :
FOR KNOWN FLOW RATES® AL | FIGURE 6 *
war SUPRY TUIN UNe T
FLOW RATE ot SQ8 MR SQE . /
orm A ’ )
To 9 GPM B 1" -
\ 10 - 16 GPM L 1 , STEAM BOILER PIPING
17 - 21 GPM 1Y 1ve coppensiTe 476 and 576
22 - 35 GPM 2" 2" N
36 - 50 GPW s PITS : v A
51 - 76 GPM 3 3 svsfou a:.r‘? : .
*High temperotucs rize through boiler is permissible when boiler piping con- v V ] .
neclions are sized using above Table L INTERMITIENT flow ot HiGH velocities R 8 '
may domage ony boiler. J S\
31.5/8" O FIGURE 7
TABLE 1 ATER
FOR UNKNOWN FLOW RATGS™ e TR son
et ik
SUPMY RETURN . .
sonce MPt SE mPE 326 .
NUMBER A ’ ) \/"-
476 and 576 2 2 5 STEAM BOILER PIPING
676 and 776 2v7 IS CNETURNE 676 through 976
876 and 976 3 ¥ STEAM BOILER PIPING



Erecting
Instructions

No. 76 BOILER

T T . . T T —— SR o

Weil-Mclein

ATTACHING THE JACKET

The boller should be pressure tested before the jacket
is erected. IFollow the Jucket Erecting Instructions pack-
ed in the jacket carton which containa the Front and
Back Jacket Panels for jacket installation procedures.

TANKLESS HEATER HOOK-UP

Where the boiler was ordered with (a) tankless
heater(s) it is recommended that the piping to and
from the heater be sized no smaller than the heater
inlet and outlel piping connections. The tankless heater
piping should be installed as illustrated in Figure 8.
It is recommended that a Flow Regulating Valve be
installed in the cold water supply piping to cach heater.,
Fach Flow Regulating Valve should be sized according
io the intermittent draw rating of each tankless heater,
Do not pipe multiple indirect water heaters in scries.
An Automatic Mixing Valve may be installed in the
domestic hot water supply piping from the heater(s) to
permit regulation of the domestic hot water temperature,
Install the operating control in the control tapping in
the heater plate. In hard water arcas, it is advisuble to
soften the cold water to the heater(s).

b\'[ﬂNAYl

' IIYU“[S

,/
¢
I ALTLHNATE
] o 4t
| ¥ /, /
| ’ y
) ¢ .
| cowbe | 7
| waTEm l’,
SUPPLY
‘ |
FIGURE B

((ZYZII» INSTALL BOILER CONTROLS

Steam Boiler:

1. Install the Steam Safety Valdve in the proper tapping
as indicated in the Control Tapping Table, The safoty
vitlve outlet should be piped 1o a floor drain or near
to the floor. Do not pipe the sadety valve discharge to
uny aren where freczing temperatures could occur

2. A low waler cutoff must be installed on this boiler
to meet ASME code requirements

3 Where an optional 1/2% low wiater cut-ofl is em
ployed, install the cantrol in the gauge glass tappuigs
tusing the quick connections furnished  with the low
water cut-oll) in accordance with the Control Tepping

Labl

4. Where an optional 1" low water cut-ofl, combini
ton low water cat-aoll and lecder, or combination low
water cul-off and pump contre' s employed, install

o, SSS———
0’-—_—— \
31§ BOILER O
WATER LINE
k o
N \

twco DIM A

No 6| 214" Q+————F—p—4 44
No 63 21/a" \ \J
No 512 B

5182 21/a

No 150, )“
157 21/4 T
No 93 94| 33/8 FIGURE 9

Note: The schemati hook up shown provides lor the proper location of the low
wuler (utoll level leeder vperuting level, ot pump zontrol operating level
only where o vingle control i npplied 1o the boller Where muliiple contiols
ore 10 be applied uch us o primory low woler cul ufl ond a separole low
water cut ol wnd lewder cemlimation, or o sepurote low woler cut ol and pump
ontiol), tne primary low wuter  toff operuting level must be set lower than
the leeder o pump contiol operuting levels Pefer 1o the sepurate manulac
turer’'s matruchions or contac! Weill Mclain Customer Services Department for
locating the leeder or pump cuntrol operating levels in relation to the primary
low water cul oll operanng level

the control in accordance with the Control Tapping
Tuble using fittings (not furnished). If a low water
cul-off is to be used that is not dimensionally “liagram-
med in Figare 9, locate the cast-on body mark of the
control 27 below the normal water line.

5. 'nstall the Gauge Glass Cocks, Water Gauge Glass
Guards in accordance with the Control Tapping Tubie.

G. Iostall the Steam Pressure Operating and Pressure
Limit Controls and the Pressure Gauge in the proper
tapping as indicated in the Control Tupping Table
using the Pigtail Sypbon and fittings furnished as il-
lustrated in Figure 10,

T Install any  additional or optional steam  boiler
controls according to the component manufacturer's
instructions furmished with the control

. | et ) e
: ‘v',(tf:. ‘."f CONTRIX
\
\
\
. | i
{ \ \ |
) |
\‘ !
|
“ -
« VEE b | N oty MPLE
| | N
‘ <3 L HROwW
e Lo Y NIPPLE
b 2 *e BUSHING

ML 2 L]

FIGUREL 10
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Water Boiler:

1. Install ¥ . Pressure Rellef Vaive In the proper tap
piag as in’ cated in the Control Tupping Table. The
relict veive outlet should be piped to a floor drain
or near to the flcor. Do not pipe the relief valve dis-
charge 1o any area where freezing temperatures could
occur.

2. Install the Pressure-Temperature Gauge as indicated
In the Control Tapping Table.

3. Where an optional 1" low water cut-off is empioyed,
install the control in accordance with the Control
Tapping Table using the fittings (not furnished) as il-
lustrated in Figure 9. If a low water cut-off is to be
used that is not dimensionally diagrammed in Figure
9 refer to the separate manufacturer's Instructions for
locating the control.

4. Install the Combination Limit Control as indicated
in the Control Tapping Table.

5. Install any additional Limit Controls in the proper
tappings as indicated in the Control Tapping Table.

6. Install any additional or optional water boiler con-
trols according to the component manufacturer's in-
structions furnished with the control.

m BREECHING ERECTION

(also refer to Chimney)

l.ong horizontal breechings, excessive »umbers of
elbows or iees or other obstructions which are restrictive
to the flow of combustion gases should be avolded.

Fit a plece of full sized heavy gauge steel breech-
ing (same diameter as Draft Hood Collar) over the
Draft Hood Collar and connect to chimney,

BURNER INSTALLATION

Carefully unpack the burner from its shipping con
tainer and check the contents. In case of shorlage or
dumage, notify the transportation company immedi-
ately. ‘I'he envelope of papers enclosed with the burner
is to be used, preserved, und turned over to the swner
nnd/or the owner's representative.

Secure the Burner Mounting Flange to the Burner
Mounting Pate uwsing the bolts provided until n rigid
Installution is accomplished. A guas-tight seal must be
maintained between the burner mounting fMlange and
the burner mounting plate or demnge to the burner
air tube will result.

EZIILT) WIRING THE BOILER

All wiring should be instulled in compliance with the
rules of the National Electrical Code, for installation
in the LS A or Canadian Electricnl Code C22.2 'art 1
for Cunadiun installutions, and any local, state, or in
surance requirements or codes having jurisdiction. Op-
erating and safety circult wiring may be No. 14 guuge
wire, Power supply wiring to the burner shall be No.
14 guuge or heavier, as required, and shall have a

properly sized fused disconneet switch. Where the burner
motor electrical current requirements ars for some other
voltage than the control clectrical current “oquirements,
care must be tuken to be sure the proper soltage ls
supplied to the controls, the burner motor, and any
auxiliary equipment.

FUEL LINE PIPING

Refer to the sepurate Burner Installation and Service
Manual and any local or national code requirements
which may apply to sizing and installing the fuel line
piping and fuel tank.

CZITIID BOILER MUST BE GAS-TIGHT

For proper combustion efficiency and for safety, be
sure the boiler is sealed gas-tight. Correct any arcas
that are not gostight by wiping the outer surface of
the nsbestos rope with asbeslos shorts dlssolved in
water - gluss.

BURNER ADJUSTMENT .

Start the burner vnd adjust the air band so that a
cleur: yellow oil burver flume with slightly smoky tips
or a clean gas flame with slightly yellow lips is es-
tablished. Use combustion test instruments for final
adjustmert of the bhurner flame. A smouke reading of a
trace to No. 1 <n the Shell Bacharach scale is recom-
mended with 11-1/2 percent to 12-1/2 percent CO2 for
No. 2 fuel oil. A COz reading of 9 to 10 percent is
recommended for natural gas. A CO test should be
tuken to assure that CO does not exceed .04 percent In
the flue gases.

BAROMETRIC DAMPER ADJUSTMENT

W hen the burner is adjusted to the above combustion
conditions, adjust the Barometric Draft Control o pre-
vide =0.02 inches of dralt overfire (below atmospheric
proessure),

ZIIITP CLEAN THE NEW STEAM BOILER

New steam boilers must be cleaned properly previous
to or during the first few davs of operation. Follow
the cleaning recommendations listed on the Operating
Instructions. Do not use chemical cleaners in this boiler!

ADDITIONAL INSTRUCTIONS

Before leaving the Job, muke sure the un!t checks
electrically und muke wure the proper maln burner
Mame ix secured. e sure the room thermostal or op-
eruting control is adjusted to provide the desired room
lemperature.

BOILER SERVICE AND MAINTENANCE

The holler Operuting Instructions contuln information
for the owner; review this Information with the owner
and/or the owner's representative und be sure he re
celves ull Instructions.
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Boiler IAR Het Honit Net Loss iy 18 RChimaay b
Unit ¥ Output Sq N ".";' Firmbion Werter g
Numbaer HIU /M, Walar Villumae TN
\- o - Cu N ) Y
264 000 g | 79 424 147 01
336,000 ! 1.9%) 100 5y ins 02
408000 e 2105 122 bHi I 226 01
4K80. 000 R 417 400 FRLL] 14} LY 206 D4
s $%2 000 1.72% 414,100 ARD 000 P 68 9 07 0%
i 624 000 1,950 408 100 542 600 1L1s I86 10 6% iam 06
NOTE  Aad prels A" o ¢n-1ﬂum for No 76 Bovler with factory INeti B R Ratings are based on net instalied radiation of sulficient quantity
sssembied sectiuny (oumplo ABL A76) 1ot the tequitementsy of the binlding and notlung need be added 'or normal
Subst-tute ST for steam, W' for waler For T intermediale siitions o and pich up Stran ratings are hased on & piping end pick up
: heaters. add sullie “(number required) TIM lor T inter al:n-nmc ..: I V44 water u'h"'\ o'\‘an a'llo-:m. M'I 15 Ar'\ anld-hu'\a:
" 4 " allowance should be made Tor gravity Lol waler systems or 1or uhusvae
sections with cover plates only, add sullia “(number required) Piping @nd preh up loads Consull Customer Services Department
¢ Burner inpul based on masimum of 2. 000 1t altitude —lor other altitudes, Alased on averaye walar lemperature of 170°F in radiators
consult Weil Mclain Customer Sarvicas Department Stack gas volurme at outie, temjperaturs
BNo 2 tuel oil~ Commaercial Standard Spec CS12 48, Heat value of ol ~ AD<alt over hire must be added 10 oblan dralt reqiired at smoke collar
140,000 B8TU/G PWhen Ctuminey is lined with the fargest standard clay chimney Lie. the
**At combustion condition of 124 ¢+ 'A% CO,y eqaivalen; area s considerad the samae as the Jnlined chininey area
a NOTE Water boders available upon special request at B0 P S| work
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The Noo 76 Waler has o water backed
combustion aren with water circnlnting
complotely aronmd the firehax, T'he cinwn
theet, sidewalls, and studs on the floe
Jusssngeos enlarge prime heanting surface for
maximum heat trannsfer,

In adddition to larger Beating surfnee,
Hydro-Wall section design also permits
lower height, redoces heat boss through
the batiom of the bailer, ehiminates the
nevd for a refractory eombustion chambwe,
and permits installation on any floor

The enst iran sections are nol  face
ground; the tough cuter skin s retained
Lo protect agamst corvosion. The 76 Boiler
is senled with ashestos rope,

The Nuo. 76 ean be cleaned from the top of the
hasler by remuoving the top jacket panels. The sieel
clonnout plates are senled with ashestos rope and
are casily remaved to expose the section beating
surluces for cleaning and inspectior.,

Potent No ).£26 908

\SECTION SEALING METHOD

I

A flexible elastomer wenling ring in

ment during msembly and

positive
‘ocking of the wections,

A horizantal fluewny,

)‘ M aveme used in ench port vpening of the Na, cast inta No, 76 see
" 1' e 76 Bailer to nssure n permanent, water- Bioans, serves ns n Hue
| (] -‘:‘(.:cv:-'n !mhl wenl 'u-lwwn_ MeCLions, I'his senl- " i gaus collector, "This
bW 1: ing method, eombined with the use of fenture ehimimntes
[ o short dinw rodu to Lie sections together, the newrd Fan sepne
(]! alao permiits fuscer section assembly rnte sheot metul eol

i alll Aw whown in the illustrations, the lectsn hunsd
| muchined surface of the port openiryg The standard
nl b controla the compression ratio of the cquipment cast tron
). J . senling ring for a watertight seal. The flue eollar permits
: e = aligning lugs swsuire proper section align- w oswtrmight <through

connection to the

chimney.

HEATEA

LR

MULTIPLE TANKLESS WATRR

Tunkless nenters for ”
the No. 76 Bailer WATER BOILERS ' » &
are instielled in the , o
lelt side of the bl S TER0 et ) & |
er in intermedinte { v
sections with heater : [ )
GRS

\1||I|l|-|(' heaters
oller mdvan,
gt 1) e od -
domeatie hot water
(20 hoot wanter nt ! 't o
ferent Letpne

these

res, . 1 18
wied choone hivater
for snow meh ag
npphication ks

€ ovasw big
WUk

FIG. 2
SECTION ASSEMBLY FOR TANKLLSS HELATERS

Builer Marimum No Sechion Asgem*ily
No of Meatels ALl heaters must be on lett side of hoiler NOTE. Supply and return sizes lor walter boilers refer to minimum size of
) pipe connected 1o baler Tor 20 wur highers temperature drop Letween
,‘ ' Fres supply and return
)6 ? (RINRIN ]
L3 4 IRRINE |
1 | |
.“ ) I hi U Pipe Size! (o Steam Hiser
0 ) (RINRINNIEN] Waler A B G Boiler Pipe Size Header® Equalizer
% ‘ (RITRIAEE R botler No < H J
S0 (Sup.  (Re suze I3 B
¢
] F oot Sertion B Back Sechon | Witermeduate fus lon ply)  turn) | 476 and
/ 1 termediats Secton aih Tankiess Heater Dponeg 476 and 576 & 3 1! _,‘
TANRLESS HEATEN LOCATIONS i T sechons are ordered 576 2 2 2 676 and
it s mportant lo posthion then in tis Doder sec hon assemnmibily 676 and 176 ‘u.‘- :v] ". 4" l’.
exactly &% shown by the 11 symbols in Hhe tabie A.du-.;' hr.m‘..l( h ’,’ ‘,"' 2 e Dine 2 876 and
jachel KNOCKOUS AN ASSIIE DIOP O ation n atens in ) L ‘ G - o » o
the Labde 101 the 776 and 976 inahc ates a T1ses Lon Can be instalied B76 and 176 i L] 4 b
i s posiion Bt the wstatier must cul the acketl opening 976 L] i A" munin.un Lo watlerling to header
' SINCE 4 Anochout 13 nul provided
Tor wummuam ol 1O pepe
thatvetery rom tunlpr
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Weil-Mclain warrants that its cast iron boilers
are free from defects in materials and workman-
ship for one year after installation only, and only
to the extent of furnishing new parts for any
found to be defective in manufacture.

This warranty does not cover:

1. Components thal are port of the heating
system but were not furnished by Weil-
Mclain as a pari of the producl.

2. The workmanship of any insialler of Weil-
Mclain cast iron boilers. In addition, this
warranty does noi assume any liability of
any nature for unsatisfactory performance
caused by improper instaliation. The boiler
must have been installed by a heating con-
tractor whose principal occupation is the saie
and instollation of plumbing, heating and/or
air conditioning equipment.

3. Any costs for labor for removal and re-
installation of the olleged defective part,
transportation 1o Weil-Mclain if necessory,
and any other materials necessary lo per-
form the exchange.

4. \Improper burner adjustments, control sel-
tings, care, or maintenance. Information is
included !n the Installation Instructions, Starl-
Up, Service ond Maintenance Instructions,
and other printed technical materiai fur-
nished by Weil-Mclain with the boiler.

This warrenly does not exlend to anyone ex-

cep! the first purchaser at relfall, and only when
the boiler is in the original installation site.

WEIL-MLAIN

A Division of Wylain, Inc

Michigan City, Indiana 46360

Limited Warranty

W

IMPLIED WARRANTIES FOR PARTICULAR PUR-
POSE AND MERCHANTABILITY SHALL BE LIMITED
TO THE DURATION OF THE EXPRESS WARRANTY.
MANUFACTURER EXPRESSLY DISCLAIMS AND
EXCLUDES ANY LIABILITY FOR CONSEQUENTIAL
OR INCIDENTAL DAMAGES FOR BREACH OF
ANY EXPRESS OR IMPLIED WARRANTY.

Some states do not ollow the exclusion of limita-
tion of incidental or consequential damages, so
the above limitations may not apply to you.

For promp! warranly service, nolify the in-
staller who, in turn, will notify the Weil-MclLain
distributor from whom he purchased the boiler,
If this action does not result in warranty service,
contact Weil-Mclain Customer Services Depart-
menl, Blaine Street, Michigan City, Indiana 46360
with details in support of the warranly claim.
Alleged defective port or parts must be returned
through trade channels in accordance with the
Weil-Mclain procedure currently in force for
handling returned goods for the purpose of in-
spection to determine couse of lailure. Weil-
McLain will furnish the new parl(s) to on author-
ized Weil-MclLain distributor who, in turn, will
furnish the parl(s) to the heating contractor who
installed the boiler. If you have any questions
about the coverage of this warranty, contact
Weil-McLain at the address below.

This warranty qives you specific legal righrs,
and you may also liave other rights which vary
from state lo slate.

A Division of Wylain, Inc.
Customer Services Department
Blaine Street
Michigan City, Indiana 46360

ATTENTION HEATING CONTRACTOR: This warranty is for the building owner and should be
given to him or placed in sight near the boiler.
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PLEASE HANG THIS CARD NEAR THE BOILER
OPERATING INSTRUCTIONS
for
WEIL-McLAIN
OIL, GAS OR GAS/OIL vBOII.ER

Mr. Boiler Owner:

Below, the procedure is oullined for starting your Weil-Mclain Boiler including instructions for the care of your

heating system.

All mechanical equipment needs occasional attention. Your boiier and burner should be inspected, cleaned ond if neces-
sary, odjusted once a year. We recommend thot you uiilize o qualified serviceman who has been trained for the job

- and will have tiie necessary instruments 1o check your boiler. This will assure you that the operation of your heating

system will remain highly efficient. Your Weil-Mclain boiler will give you a lifetime of healing comfort, if you lollow

the few simple suggestions listed on this card.

FILLING STEAM AND WATER BOILERS

Do not fill the boiler (except for leakage tests) until the
boiler is ready to be fired. CAUTION: Do not add large
quontities of cold feed water to any hot boiler
Steam Systems: The boiler should be filled 1o the nor-
ma! water line ond fired tor about 15 minutes at a low
rate sufficient to keep the boiler af steaming tempera-
ture with the steam vented to drive off dissolved gases
(also sea Skimming Steam Boilers).

Woter Systems: The boiler and the entire system should
be filled 12 about 12 pounds per squore inch and heat-
ed to approximately 210 F for about 15 minutes to
drive off dissolved gases. Before filling the system, make
sure all the system air vents are closed. Open the hand
water feed valve ond bruginning on the lower floor,

- open the air venis (one ot o time) until water starts 10

flow; then, close the vent. Repeat this throughout the
building until all heat distributing units are filled with
water. Close the hand water feed valve when the cor-

rect boiler pressure is reached. After the system is in
operation, keep the system filled with water by oc-
casionally opening the air vents allowing ony en.
trapped air to escape and adding enough make up
woter to maintain the correct system pressure, tf your
system is provided with a purge valve located in the
system return piping, connect a garden hose to the
drain valve located above the purge valve. Close the
purge valve and open the hond water feed valve and
allow the system to purge all air. Where the system
has more than one circuit, purge each circvit separately
by opening each balancing valve one at a time. When
the system is purged of all oir, close the drain cock
located above the purge volve and open the purge
valve. Fill the boiler ond the entire system to the cor-
rect pressure. Air in the system can interfere with cir.
culotion of water and prevent the heat distributing
units from praperly heating.

IMPORTANT: CHECK BEFORE STARTING THE UNIT

Moke sure the boiler heating surfaces have been
cleaned and that the boiler is filled to the correct woter
level or pressure, It is recommended that your burner
serviceman be called 10 service your burner and check
the following points:

1. Cleon the fuel strainer, where used.

2. it there is a filter in the fuel oil line, clean it and

change the cartridge.

3. Clean ali lint and dust out of the fon and blower
housing.

4. Check the ignition electrodes and clean or replace
the nozzle where used.

5. Oil the burner motor with detergent free automo-
bile engine oil.

6. Rotate the blower wheel by hand to make certain-

it turns free.

TO START THE UNIT

- CAUTION: Bo not stort the burner wnen the firebox is

hot or when fuel vapor is present in the boiler. Do not

operate the Fuel Oil Pump for more than 2 minutes witi-

out fvel oil.

1. Make sure all fuel valves are open.

2. For one-pipe fuel oil piping systems, bleed the oir
out of the piping by opening the unused intake port
on the Fuel Oil Pump ond waiting for the oil to flow.,
For two-pipe fuel oil piping systems, air is auto-
maticolly bled from the system piping.

3. With the main electric switch in the burner electri-
cal circuit in the off position, set the thermositat or

operaling control at o point which will start the
burner.

4. Push the safety rese! lever on the burner primary
control and release.

5. Turn the main electric switch 1o the on position. If
the burner does not start instantly, turn the main
electric switch back 1o the off position and refer 1o
the following section titled If Burner Fails To Storl.

6. it the burner starts 1o operate normally, leave the
main electric switch on and reset the thermostat or
operating control to desired position.

IF BURNER FAILS TO START, CHECK THE FOLLOWING

1. Check for loose connections ond blown fuses.

2. Make sure the thermosto! temperaiure setting is
obove the room temperature,

3. Be sure all fuel valves are open.

4. Be sure there is sufficient fuel oil in the tank to
supply the burner.

10-48

5. Reset burner primary control by pushing the safety
reset lever ond releasing.

6. Push reset bution on the burner motor.

7. If the burner does not start after observing the
above checks, call your serviceman.

FORM MC.1558.876 WM
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SKIMMING STEAM BOILERS

All new boilers and steam and water piping contain
oil, grease, chips, and other foreign matter. It is essen-
tial to clean new healing systems to remove these
materials in order 10 avoid overheating of boiler metal,
foaming and priming, and high maintenance ccsts on
sirainers, traps, and vents. The boiler installer should
use the following procedure to clean oil, grease, and
other impurities from the new boiler:

1. Close the valves in the building steam supply
main(s).

2. Provide a 1%" 1o 2'2" skim line, with valve, from
the boiler skim tapping and run this line to a con-
venient floor drain.

3. Fire the boiler at a low rate sufficient to keep the
hoiler at steaming temperature allowing the steam,
along with entrained waler and impurities, to dis-
charge through the skim piping to the drain.

4. Feed the water to the boiler as required to maintain
proper water level in the gauge glass. It may be
necessary fo cycle the burner 10 prevent a rise in
steam pressure obove several pounds.

5. Continve the boiling and skimming process for at
least two hours or until the water leaving the skim
line is clear of all grease, oil and impurities. On

BOILER SERVICE

Leaks in the boiler and piping system must be repaired
at once. The use of makeup water in large quantities
is undesirable and may damage the boiler after an ex-
tended period of time. If serious leaks occur, stop the
burner and gradually reduce boiler pressure or tem-
perature. Do not ottempt to make repairs while a
steam boiler has pressure or hot water boiler tempera-
tures are above 130°F. Petroleum based products
zhould not be used for <leaning or sealing this boiler.

Foaming or priming may occur in a steam boiler and
couse large quantities of water to pass out into the
steam main(s). It can be observed by violeni fluctua-
tions of water level, in the gouge glass. This trouble
may be caused by dirt, oil, or precipitates in the boiler
water, too high a boiler water level, a high overload
oun the boiler (ie, the sudden release of boiler steam
pressure into the mains by action of fast operating
valves), or the addition of too much boiler water treat-
ment. With serious foaming or priming, stop the burner
and decrease boiler load. Then alternately blowdown
and slowly feed fresh water several times. If trouble
persists, it may be necessory to skim the boiler one or
more additional times.

Any problem in rejard to large omounts of makeup

unusual jobs, the skimming procedure may require
repeating one or more times,

CAUTION — THE USE OF CHEMICAL CLEANERS 15
NOT RECOMMENDED!

6. Drain boiler and, while boiler is warm but NOT

HOT, remove safety valve and insert a hose nozzle
inte the opening. Flush all interior surfaces of the
boiler with water under full pressure until all traces
of dirt and impurities are removed and the drain
water runs clear.

7. Repl-ice safety valve; close drain cock; fill with fresh

. waler 1o the weter-line. Start burner and steam for
15 minutes 1o remove all dissolved gases; stop
burner.

8. Drain boiler sufficiently to remove skim piping: plug

<kim toppirg; refill boiler to waterline.

9. To prevent the return of impurities tc the boiler from

new or old piping systems, waste cil condensate for
several days or until no impurities are contained in
the condensate. NOTE . IT !S iIMPERATIVE THAT
FEEDWATER BE SUPPLIED TO MAINTAIN THE COR.
RECT WATER LEVEL AND THAT A LO'W WATER CUT-
OFF IS OPERATIVE!

AND MAINTENANCE

water, extreme foaming cr priming, scale in the boiler,”
or internal corrosion or pitling, should be referred to a
compony specializing in boiler water chemistry. DO
NOT try "homemade cures” or boiler “patent medi-
cines” on the market under various trade names, as
serious damage to the beiler, personnel, and property
may result,

Frequently check the boiler water level in the gauge
glass of steam hoilers, and .. 1eck the boiler operating
pressure of steam or water boilers. Test the low water
cutoff by opening its blowdown valve to remove dirt,
rust, and sediment, and observe that burner stops os
the waler levei opproaches the bottom of the water
gauge glass {gauge glass on steam boilers only).
Refer to Water Boiler Controls or Steam Boiler Controls
for specific service requirements.

Refer 1o Cleaning Boiler Heating Surfaces for periodic
cleaning of your boiler.

On steam beilers, open boiler blowdown valve and flush
till cleor while under steam pressure. On water boilers,
open boiles drain cock 1o remove impurities that have
seitled to the bottom of the boiler. Refill as required to
the correct water line for steam boilers or the correct
pressurz for water ooilers.

SHUT DOWN OF BOILER

DO NOT DRAIN BOILER during periods of shutdown un.
less heating system is exposed to freezing tempera-
tures

1. Turn off the main electric switch,

2. Close oll fuel valves in the fuel lines.

3. Cover the burner 1o protect it from dust and damp.
ness.

4. Open the boiler drain cock io remove impurities
that may have settled to the bottom of the boiler;
it may be necessory to drain one or two gallons of
water until all traces ¢’ sediment are gone. Refill
the boiler 1o the proper water level or pressure (sec
Filling i4zating System). Boiler water does not have
10 be crystal clear for proper operation, but should

10-49
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5. During severe winter weather have heating system
operation checked periodically or thoroughly drain
your heating system

Where il becomes necessary to drain the heating system

for on extended period, follow items 1, 2 ond 3 above.

Then, clecn all carbon, rust, and other deposits from the

fire-side of the boiler heating surfaces in order to protect

the boiler from the corrosive action of combustion de-

posits (see Cleoning Boiler Healing Surfoces). Apply o

thin coating of oil or grease if the boiler is to remain out

of service for extended periods of time. If the waler side
of the boiler must be cieaned or inspected, open the blow
down valve and drain the boiler.

Remove plugs from the boiler and spen the drain cock

Hose the inside of the boiler with high pressure water to

‘
remave sludge and sediment lush ngain Dry insides of




boiler thoroughly, or refill with fresh water ond heat to re-
lease dissolved goses {see Filling Steam and Water Boil-
ers). Repeated draining and filling of the boiler and/or the
heating system can lead to the same consequences as add-

B fead o ol e Sl ifaey

ing too much makeup water — this is mainly true where
the mokeup water is *hard” and the same preccutions must
be used as indicated in the third paragraph of this section.

CLEANING BOILER HEATING (fire-side) SURFACES

At the end of every heoting season, it is advisable to
clean the flueways in the boiler. Soot is an effective
insulator and prevents the hot gases from heating the
boiler water as efficiently os possibie. The frequency
of cleaning will depend upon the fuel used, the burner
adjustments, boiler temperature, draft conditions, and
other job factors.

5. Replace the flueway opening cover(s) making sure
the original gas-tight seal is maintained.

Chemical additives which con be procurred from most
heating supply houses or from your fuel oil supplier
can be effectively used to clean the boiler flueways;
certain types of chemical additives can be added to the

fuel oil while other types can be placed on the floor of
the firebox. The use of stick type thermal bombs is not
recommended. Consult your heating contractor or fuel
oil supplier before using any chemicals in the boiler.
The boiler flueways can also be cleaned by heating the
boiler to 18Q F.; then, removing the flueway opening
cover(s). Use a garden sprayer or connect o spray noz-
zle to a garden hose and spray the sooted flueways
with a fine mist of water; the soot will become loosened
and fall to the floor of the firebox and around the hori-
zontal flueways. Remove the loosened soot from the
horizontal flueways and from the floor of the firebox
using a vacuum cleaner or brush except those boilers
using fiberous combustion chamber material.

BURNER ADJUSTMENT

Refer to the burner manual for proper burner adjust-
ment; your serviceman should properly use combus-
tion test instruments for efficient operation. The flame

Normally the beiler flueways will be cleaned as de-
scribed below:

1. Remove the flueway opening cover(s).
Z. Cover the burner and controls.

3. Insert the wire fiue brush supplied with the boiler
into the flueways and thoroughly brush the flue-
ways at all angles.

4. Remove any sool or scale from the horizontal flueways,
the boiler firebox and the base of the chimney using a
vacuum cleaner or brush. Do not brush or vacuum the
firebox or combustion chamber area of those boilers
using fiberous combustion chamber materiall

must not strike (impinge) against any heating surfaces
within the boiler firebox.

WATER BOILER CONTROLS

CIRCULATOR CARE:

Never operate \he circulator without water.

A. Follow lubricciing instructions on circulators that are provided with oil cups or oil holes.

B. Follow venting instructions on circulators with water lubricated bearings which require no oil.

BOILER PRESSURE: The initial fill pressure of a hot water system is generally to 12 pounds per square inch. When
the system is heated to the limit control setting, the pressure may range up to 30 pounds per square inch. Normal
system pressure will fluctuate between the fill pressure, when the system is cold; and up to 20 1o 28 pounds per
square inch when the system is hot.

BOILER WATER TEMPERATURE: Modern hot waler heating systems with “closed” type expansion tanks may operote
at water temperatures up to 250 F. Set the high limit control at 220 F; during severe weathker you may find"
this temperature setting needs to be raised or lowered, depending upon the characteristics of your heating sys-
tem. Those heating systems furnishing hot faucet woter must have a low limit control set at a temperature which
will furnish an adequate supply of domestic hot water; set low limit contrel 20 F below high limit setting and
use a 15 F differential setting.

PRESSURE-TEMPERATURE-ALTITUDE GAUGE: This gauge indicates the boiler
pressure in pounds-per-square-inch and in feet of water column (altitude) above
the boiler by the moveable hand. The fixed hand may be changed to indicate

the proper potition for the moveable hand on manually filled hot water heating

systems, For those systems with automatic fill valves, the fixed hand is usually r 204 T T P, 40

left at the zero setting. The third hand indicates the boiler water temperature in 0 80 100411

degrees fahrenheit. ok 12 = 50
FLOAT TYPE AiR VENT: If your system is provided with a Float Type Air Vent(s) ':) \\
which automatically expells air from the heating system, when the system is o 0;.'0"‘." 60
filled with water, loosen cap @ slowly so that particles of dirt or scale are not (w aterey :}
deposited on the volve seat by the escaping air. Should dirt or scale lodge on o

the volve seat causing it to leak, remove cup ond push the valve core in by { e |
hand to permit water to flush the valve seat clean. Release the valve core quick- xS o ¢
ly and replace cap. For normal operation and venting, unscrew the cap at least Combinotion Pressure -

T ' - Altiryde G .
two furns. emperalure vde ovg

WATER RELIEF VALVE: Check the relief valve ot least once a year by pulling the
handle and allowing o small quantity of water 1o flow. Be sure the relief valve
reseats properly and is entirely free from seepage. If the relief valve sticks or

avpenars 10 be rcced i chiaold b sepaiend oo ey leye el invinedhioninly,
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COMPRESSION TANK: Compression tank(s) are employed with hot water heat-
ing systems 1o accept the increased water volume which results from heating
the system water. The compression tank on a closed hot woter heating system
should provide adequate pressurization under all system operating conditions.
Frequent opening of the pressure relief valve can be the result of an under-
sized compression tank because provision for the necessary exponded water
volume has not been provided. Compression tanks may be of the open, closed
or closed diaphragm type.

Open Type Expansion Tank: Open type expansion tanks are located above the
highest heat distributing unit in the system usually in o closet or atiic space and
equipped with o gauge gloss and an overflow pipe to a drain. The open type
expansion tank and drain piping should not be located in any area where
freezing temperatures could occur. .

Closed Type Expansion Tank: Closed type expansion tarks are welded gas-
tight and ore usually located just abave the boiler but muy be located at any
point in the heating system. In order to utilize the built-in air elimination system
on certain boilers, the closed type compression tank must be piped to the air
elimination tapping on the boiler. When the system is initially filled with water,
o cushion of air i« trapped within the tank and this air cushion is compressed
to provide the initicl fill pressure. When the system is heated, the expansion of
the system water fuither compresses the air cushion and provides the additiona!
space required for the ndditional water volume. A rapid increase in boiler pres-
sure with frequent opening of the pressure relief valve during warm-up of the
boiler and heating system usually indicates a “waterlogaed” compression tank.
Your serviceman should be called to correct this condition by partially draining
the compression tank to again establish an air cushion.

Closed Diaphragm Type Compression Tank: Closed diaphragm type compres-
sion tanks are welded gas-tight and a rubber diophragm is employed 1o sepa-
rate the air cushion from the system water. The closed diephragm type expan-
sion tank may be located at any point within the heating system but is usually
located as close to the boiler as possible. Where o closed diaphragm type ex-
pansion tank is employed, an outomatic air-eliminating device should be in-
stalled in the air elimination tapping(s) on certain boilers to provide system air
control. Before the initial fill of the heating system, the closed diophragm type
compression tank should be charged with air (by means of a tire pump) 1o a
pressure equal to the initiol fill pressure; the tank pressure may be checked by
means of an air pressure gauge. As the system is filled, water will not enter the
tank until the system pressure exceeds the tank charge. When the system is
heated, the expansion of the system water couses the diophragm to flex and
further compress the air cushion and additional space is provided for the addi-
tional water volume. Since the system water is separated from the air cushion
by means of the diophragm, absorption of the air cushion by the system water
is eliminated.

STEAM BOILER CONTROLS

BOILER PRESSURE. Steam boiler pressures may range up to 15 psig moximum,
but in normal service usually will not exceed 5 psig and may even operate
under vacuum conditions at certain times.

The compound gouge used for steam boilers indicates steam pressure in
pounds per square inch (psig) and boiler vacuum in inches of mercury (hg).
CLEANING LOW WATER CUT-OFF. Accumulated sediment in the low water cul-
off should be flushed out through a blow off valve provided for this purpose at
least once each month of heating system operation.

CLEANING THE GAUGE GLASS. This moy be done by <losing the lower gauge
gloss cock and carefully opening the petcock below the gloss to blow water and
sediment out of the gauge gloss by steam pressure. Then slowly open the
lower gouge glass cock, allowing o small amount of water 1o flush out through
the open petcock. Close petcock and fully open the lower gouge cock. The
water level should immediately rise 1o its proper level !f gauge glass breaks,
close off both gauge cocks and loosen glass retaining nuts to remove gauge
glass. Replace broken gauge glass with new gauge glass made of heavy walled
pyrex. DO NOT USE THIN GLASS TUBING!

CHECKING THE SAFETY VALVE. The safety volve should open at 15 psig to pre-
vent excessive boiler pressure. Manually open the safety valve once each year
by pulling the valve lever or handle and allowing a small amount of steam to
escape. This will help to assure proper operation of the safety valve if boiler
pressures reach 15 psig. Be sure that the valve reseots properly and does not
leak steam. If the safety valve sticks or oppears 1o be clogged it should be re-
poired or replaced immediately by your serviceman.
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N
AY REQUIRED BY COMMERC (AL STANDARD (S75-56
Y LYy T U 01} Burner Model No. .o , Serial No. .o, , installed at
(Make) - -
............................................ ceeivirei s benrs a label evidencing complience with commercial Standard CS75-56, and

(Address of Installution) . )
has been installed in accordance with the instructions in the manufacturer's installation manual and in conformity with

local regulations, codes, and ordinances.

The boiler (), furnace { ), I8 B .o e v RS TR AR DA SO NOL iy, A8 1he
heating load consists of : (Make)
P Btu, or ...l square feet steum ( ), hot water ( ) radiation; and
- S Btu, or ........... square feet of equivalent steam ( ), hot water ( ) radiation in domestic hot water
load; or
Be soxarvesesares Ba; OF cusisences squure inches of cross-sectional area of warm air supply pipes measured at the furnace
take off; or
By cinsensaess Bt;, T S square feet of equivalent steam ( ), hot wauter ( ) radiation in the following special
load:

All necessary permits have been secured, and the installation has been tested in accordance with the test procedu}e of
Commercial Standard CS75-66 and the following readings taken:

OTET FAR O ciniiivocsinrinsvsivinsmnaessaizssrmssansd )

CO: Stack Temperatures at breeching........ovcinienen ‘F
AL BrenthIng ... coveis odsisaseasmsnesistbs mmakinn
OVER: PIPR.cniimisiapsimssinpvissmiasiiaesd

Draft { linches H-0. FIPInE AL o iniinimmanimtaivemnitonsissslpiasisapaessiss gals /hr.

LAS BCBCRINE.c.coieeiriiirereivessseresenssssessesssees )

All controls and limiting devices have been checked for proper operation............aien

Fuel used, Grade No. ......... of Commercial Standard CS12-48.

Field service equipment smoke scale reading ...

The above test results are certified to be true:

For service cal!: : (Nump of Compnhy making installation)
s PRE wcvinciammnsinisitipataivemess R
(Name) (Signature)
.”(.Addr.ess) ..................... (Addreu) ..............
.......... (T.-'h-phnm-) . . S N Ut Y (Tt'ephon(‘) .
Date ...
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\ GROSS WATER STEAM NET NEY DRAFT LOSS
EBR 18R NETEFB:R | NET rB:R | SQUARE|SQUARE THRUCUGH 18'R CHIMNEY
BOILER OIL FIRING OUTPUT | OUTPUT | OUTPUT FEETS| FEET BOILER-INCHES SIZE HEIGHY
NUMBER® | RATE GPH BTU/MHe * | BTU/iW® | BTU/H® WATER | STEAM WATER COLUMN INCHES FEEY
476 2.35 264,000 | 229,600 | 198,00 1530 825 .01 8x12 15
——tm 576 295 336,000 | 292,200 | 252,100 1950 | 1050 .02 8x12 15
676 3.60 408,000 | 354,800 | 306,100 2365 | 1275 .03 12x12 17
776 4.25 480,000 | 417,400 | 360,100 2785 | 1500 .04 12x12 19
876 4.90 552,000 | 480,000 | 414,100 |- 3200 ! 1725 .05 12x12 21
976 5.55 624,000 | 542,600 | 468,100 | 3615 | 1950 .06 12x16 24
* Add to boiler number “W" for water boiler without water heater; “WT" for water boiler with tankless heater; “WS"' for water boiler with storage
heater, "S" for steam boiler and “ST" for steam boiler with tankless heater.
+ Ratings are based on 10% CO,(+ 0.2%) in the combustion gases
® Net I*B+=R Ratings are based on net installed radiation of sulficient quantity tor the requirements of the building and nothing need be added for
normal piping and pick-up. Ratings are computed on a piping and pick-up factor of 1.15 for water and 1.33 for steam,  An additional allow-
ance should be made for unusual piping and pick-up loads
$ Based on an average water temperature of 170°F in the Heat Distribution Units.
76 BURNER DATA
FLAMELOCK
BOILER | BURNER| BURNER AIR BAFFLE SETTING
MODEL | MODEL SPEC. NOZZLE CONE PLATE ELECTRODE from FACE
NO. NO. NO. SIZE ANGLE/TYPE| 1.D. & TYPE 0.D. SUPPORT of AIR CONE
476 ER 163-51 2.25 80° Hollow [3-1/4" 8 Vane | None Stabilizer 1/8" Ahead
. |- 476 | EH 163-53 | 225 80° Hollow [3* 8 Vane | 3" Tupod 1/8" Ahead
\.—-_-}676 EH | 163-53 | 3.00 80° Hollow [3” 8 Vane 3" Tripod 1/4" Ahead
1~ 676 EH 163-55 | 350 80° Solid 3-1/4" Taper 2:1/2" Tripod 1/4" Ahead
\ 776 EH 163-57 | 4.00 80° Solid 3-1/4" 8 Vane | None |Stabilizer (Reversed) | 3/16" Ahead
876 EH 163-57 | 5.00 70° Solid 31/4” B Vane | None |Stabilizer (Reversew) | 3/16" Ahead
976 EH 163-59 550 70° PLP 3-9/16" Taper i Trnipod 1/4" Ahead
All of the above capacities are based on operation at sea level, with 115/60 current, 3450 RPM
motor {excepting Spec. No. 163-39A ER  Burner - 1725 RPM).
ELECTRODE SETTING
FROM FACE OF NOZ2ZLE | FLAMELOCK
ADAPTER 5/8" .| SETTING Adjustments:
d The adjustments of the Flame Lock with the
Air Cone could vary slightly depending upon
the job conditions.
\\q . ‘ r o
AIR CONE
8 . § ) r 1.0
OIL PIPE —/
18"
ELECTRODE o |
SUPPORT |
——=% - .01 COVER
Fl NOZZLE aoapten— J \ po— {
NOZZLE
NOTE: Gun Assembly 1s pre set at factory End
} of slot cover 1s set with arrow on decal A —*
| as shown
| On reinstalling gun assembly, slot cover
§ ta be set as shown
[ 5/3/76
10-54
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\ GENERAL REQUIREMENTS

The fuel oil tank, fuel line piping, and power input wirirg must be instslled in accordance with the requirements
of the National Board of Fire Underwriters’, Underwriters’ Laboratories, and any additional national or local codes or
requirements having jurisdiction. This buiner is listed for use with either No. 1 or No. 2 tuel oil by the Underwriters’
Laboratories, Inc., the New York Board of Standards and Appeals, the State Fire Marshall of the Commonwealth of
Massachusettes, the Department of State Police in Connecticut, and others. The burner is manufactured ir accordance
with the National Bureau of Standards, Commercial Standard No. CS75 56.

CH'MNEY REQUIREMENTS

The natural draft chimney or vent must be at least of the size indicated on Page 3 under the 76 Boiler Ratings and
. Data. Where the cross sectional area or height ot the natural draft chimney or vent is smaller than the published dimen-
sions, or where excessive resistance to the flow of combustion gases can be expected, it may be necessary to purchase
and install an inexpensive induced draft fan for best operation. For elevations above 1,000 feet, the published chimney
cross sectional area and height should be increased by at least four (4) per cent for each 1,000 feet above sea level.

Tha chirnney should be examined before the connection of the boiler to be certain that it is properly .onstructed,
clear, and will freely conduct the products of combustion to the atmosphere. The chimney or vent should extend high
enough above the building or any other obstructions so that wind from any direction will not strike the chimney or vent
from an angle above horizontal and thus produce down drafts. Unless the obstruction is of great magnitude, it is the
usual experience that a chimney or vent extended at least two feet above flat rools or two feet above the highest part
of wall parapets and peaked roofs which are within thirty feet will be reasonably free from down drafts.

BREECHING REQUIREMENTS >

In entering the chimney, the breech‘ng connection must be sufficiently above the extreme bottom of the chimney
to avoid any danger of stoppage. The breeching connection must not project beyond the inner wall of the chimney. A
thimble or shp joint may be used to facilitate removal of the breeching for cleaning. Do not place a damper or any
other obstruction in the breeching. The breeching should slop: upivard toward the chimney at least % inch per lineal
foot of breeching and must be at least of the same equivalent diameter as the published dimensions of the rectangular
or square chinney. Long horizontal breechings, excessive numbers of elbows or tees, or other obstructions which are
restrictive to the flow of combustion gases should be avoided.

Be sure tha barometric draft contiol is installed in the bieeching between the boiler and chimney according to the
manufacturer’s instructions packaged with the control. A small hole should be drilled in the breeching just beyond the
boiler smok2 outlet to facilitate measuring the stack temperature, CO2, breeching draft, and for taking a smoke reading.

AIR SUPPLY FOR COMBUSTION

Provisions must be made to supply sufficient clean air to the botler room at all times for combustion, for ventil-
ation, for operation of the baromatric draft control, and to prevent less than atmospheric air pressures in the boiler
room. if there is a lack of combustion air in the boiler ioom, the burner flame will be y :llow and formation of soot will
occur on the boiler flue passages. In builliys of conventional frame, biick or stone construction without enclosed
utility rooms, basement storm windows, or tight stair doors, infiltration is normally adequate to provide air for com-
bustion and for operation of the barometric draft control.

For installations in an enclosed utility room or boiler room without an outside wall, a fresh air opening to the
outside with a free cross sectional area of at least twice the area of the flue outlet is tecommended. For each 1,000 feet
above sea level, increase the fresh an opening by at least four (4) per cent. The bortler room should be isolated from any
area served by exhaust fans, Do not install an exhaust fan in the boiler room.

BURNER AND SAFETY CIRCUIT WIRING

The burner motor, igmition transformer, circulator and combination burner paimary control, limit control, and
circulator control are prewired at the factory. If any additional electnical safety contiols are employed, No. 14 gauge
wire in conduit may be used. The power input supply wiring to the boiler should be No. 14 aauge or heavier wire in
conduit, as requited, and should have a properly sized fused disconnect switch. All wiring should be installed in accord
ance with the requirements of the National Electrical Code and any additional state or local code requirements having
jurisdiction. Refer 1o the separate wiring diagram packaged in the envelope with these instructions for wiring the boiler,
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/. TS LIST - WEIL-HCLALN CO. /
/o SERIES BOILERS

EURNER MODEL NO. ER Ell EH EN EM'
BURNER SPEC NO. 163-51 i63-53  163-55 163-57 163-°9

—
-

it b pd e i
JdUMSuLUNEOOVOENOUVEWN L - ,g

DESCRIPTION PART NO.

Motor 1/8 WP 1/..5/60/1725 20382 - “ N

Motor.1/4 HP 1/115/60/3450 - 20183 20383 20383 20383
Screw, Motor Mounting 12701 12701 12701 12701 12701
Cover, Mctor Cord 13029 13029 13029 13029 13029
Screw, Trans. Hold Down Clip 13044 13044 13044 13044 13044

Clip, Trans. lold Down 13038 13038 13038 13038 13038
Screw, Fan Set (Included W/Fan -

Fan

20289T 20288 20288 20289T  20289T
Housing, Fan 4725 4725 4725 4725 4725
Band, Air - Inner 2669 2669 2669 2619 2669
Screw, Slot Cover ’ 12697 12697 12697 1207 12697
‘Plate, Slct Cover 13392 13392 13392 11:)2 13392
Locknut, 0il Line 14296 14296 14296 14296 14296
Line, 0il 14452 14452 14452 14452 14452
Screw, Air Band 12701 12701 12701 12701 12701
Band, Air - Outer 2668 2668 2668 2668 2668
Coupling 20280 20280 20280 20280 20280
Elbow

13694 13494 13494 13494 13494

12336 13164 13164 13248 13248
20 Screw, Fuel Pump Mounting 12701 12701 12701 - 12701 12701
21 Fitting, 0il Pipe 14295 14295 14295 14295 14295
22 Pipe, 01l 13654 13654 13654 13654 13654
23 Buss Bar

. 12458 12458 12458 12458 12458
24 Screw, Set (Included W/Support)

25 Screw, Rd. Head #10-24 x 1/8" 12694 12694 12694 12694 12694
26 Support, rlectrode - Stabilizer 14310 - - 14310 -
Support, Electrode - Tripod(not as shown) - 14308 14308 > 14308
27 Plate, Baffle None 13408 13409 None 13407
28 Screw, Rd. Head #4-40 x 5/16" 12695 12695 12695 12695 12695
29 Insulator, Electrode 12354 12354 12354 12354 12354
30 Stem, Electrode 1B163 13163 13163 13163 13163
31 Assembly, Flamelock 12988 12988 12988 12988 12988
32 Screw, Flange 12903 12903 12903 12903 12903

33 Screw, Air Cone #8-32 x 5/16" 12699 12699 12699 12699 12699
34 Bushing, Insulator

19 Pump, Fuel = Sundstrand "J"

12408 12408 12408 12408 12408
35 Pal Nut 13110 13110 13110 13110 13113 |
36 Assembly, Air Tube & Flange Assy 21118 21118 21118 21118 2111

37 Cone, Alr

13702 12329 12990 13702 13008 |
45 Transformer

4
20358 20358 20358 20258 20358

46 Screw, Trans. Hinge 5/16"-18 x 1/2" 13045 13045 13045 13045 17045
- Asscmbly, Gun - Replacement 20734 20733 20733 20734 20733
Assembly Gun - Symbol 6317FR 6371 637KR 638ER 6?7LR
Assembly, Electrode - Reploacement 13286 13286 13286 13286 13286
- Gasket, Alr Tube (not shown) 13745 13745 13745 13745 }2?2?
- Casket, Flange (not shown) 12484 12484 12484 12484 12404
10-57
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FUEL OIL STCRAGE TANK

The fuel oil suppiier should be consulted reqarding the fuel ol storage tank capacity for the burner firing rate
employed. The rules of the Nattonal Board of Fire Underwriters” and any state or local codes which may apply should
be followed in locating and wstalling the fuel ol tank. Undeiwriters’ Laboraiories requitements gtipulate a bott
outlet on all 275 gallon and larger fuel oil tanks 5o the tank can be draned. Thug is 10 prevent the acwmumvovzﬂ
condensate which m@wors_l 1L is recommender thal a waler 1rap be .attalled at the tank outiet to prevent

m en here are a number of additives on the market (nat can be put into the luel oil
ank with the fuel oii; these additives hold the water in suspension and allow it to pass into the burner. Consult the
local fuel oil supplier for information concerriing the use of these additives,

FUEL OIL SUPPLY PIPING

A single stage fuel ol pump is turnished ag standad equipment with the boiler Refer to the fuel oil pump in:
struction sheet packaged in the envelope with these instruetions for additional instructions on sizing and installing the
fuel oil supply piping. The rules of the National Board of Fire Underwiiters’ and any state or local code requirements
which may apply should be followed in locating, and instailing the fuel eil piping.

il filter of the proper capacity be installed in the tuel oil supply
ilter should Le located as close as possible to oil £10rage tank, bu¢ 1ot ousside

For all installations, it is recommended that an
piping Where practical, the ol
the bulding.

Copper tubing should be used in preference ta won pipe as it hus less possibility for leaks and doer not scale
ofl on the inside. Flare type fittings are recommended as the soldered type may mell in case of fire,

e

The fuel ol piping from the tank 1o the burner should be sized no sm. .llm |han 3/8 1nch O.D copper tubing
Wheie the fuel ol tank is located a consideiable distance from the burner, the fuel oil piping should be sized larger
s0 that less friction loss will be encountered. Refer 1o fuel oil pump instruction sheet

Connections to the hured fuel ol <'siage tanks must be made with swing joints 1o prevent the fuel oil piping
from bieaking in case the tank settles. If the job requitements stipulate that iron pipe be used, swing joints made 0p
with elbows and nipples several inches long should be emiployed and located as close as possible to the tank. The swing
joints should be mstallad so they will tighten as the tank settles.

Pmnculat care shoyld he exercised not ta create an air teap in the tuel oil supply piping. There is always a shght
amount of air in suspension in fuel oil and If traps are present, they will gradually fill with air and the fuel oil pump will
lose its prime. 1t 1s good pisng practice 1o install a tee and plug at the highest point in the fuel oil supply piping to aid
in priming the fuel unit and in expelling arr.

Manual shut-off oil valves should be piovided in the fuel oil supply piping near the burner and at the tank or
near where the fuel oil supply pioing enters the building from an outside tank.

One-Pipe System: Whete the fuel ol storage tank is iocated zhove the burner and gravity oi: flow to the burner
is permissible, a one-pipe fuel oil piping system may be employed. Reler 1o the tuel oil pump instruction sheet for
prepating the pump for a one pipe system. The fuel oil piping should be connected at the botte-.: of the storage tank
and should slope downward toward the burner at least % inch per lineal foot The gradual slope in the fuel oil piping
will help to prevent the formation of air nockets and the collection of air bubbles in the piping which could interfere
with the operation of the burner. Where rigid iron piping is employed for the fuel oil supply piping, the supply piping
should be run to a point dueetly below the burner and copper tubing should be used for connecting rom the iron
pipe to the inlet port on the fuel ol pump; where copper tubing is employed lor the fuel oil supply piping, the tubing
can be run directly to the inlet port on the tuel oil pump. One complete loop should be made in the copper \Ub'"Q
directly below the connection to the h. o1l pump, this loop will help to reduce transmission ncise and prevent strain
on the burnei. A one-pipe fuel oil piping svilcm 15 not recommended where it is necessary o lift the oil.

Two-Pipe System: A two pipe fuel oil piping system is recornmended where it is necessary to lift tae oil or where
gravity flow of the oil to the burner 15 not permussible  Refer to the fuel ol pump instruction sheet for prepaning
the pump for a two pipe system. Ship Hitings should be installed at the top of the tank for both the supply and
teturning piping  The supply and 1etunm pipimg should be run to within four (4) 1o six (6] inches from the bottom of
the tank. The teturn piping should be of the same size as the supply piping and run as directly as possible from the
return opening in the fuel oil pump to the tank, The supply piping should be pitched slightly back toward the tank
whenever possible and particular care should be exercised not to create air traps in the supply piping ! any manual
shut off oil valves arz instaded in the return piping, a bypass relief to the tank with an oil pressure relief valve must
be provided

I any part of the fuel oil tank 1s above the level ¢! the buiner, the supply piping thould be run to 3 point above
the burner where an anti siphon device must be installed 1o prevent the flow of oil in case of a break in the o1l line

It the top of the fuel ol tank 15 below the level of the urner, use a check valve 1 the supply piping on the
burner side of the manual shut oll o1l valve nearest the tank, the check valve will prevent the flow of ol back to\ne
tank during the buiner otf period
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Where ngid iron pipe i employed ion the fael ol supply pipig, the supply piping should be run to a 13
duectly below the bhurner and copper tubimg should be used for cennecting from the won pipe to the inlet port
the tuel o1l pumip; where copper tubing s employed o the fuel o1l supply piping. the tubing can be run directly to the
inlet port on the fuel ol pump. One complete toog should be nde e the capper tubing duectly below the inlet
connection 1o the fuel o1l pump; this loop will help to redace transiussion noise and prevent strain on the burner,

FUEL OIL PIPING TEST

The tuel ol piping and all fittings should be thoroughly tested for feaks Be sure to tighten the cover on the oil
filter because the ot blter gasket sometimes shiinks. Check for any lnose connections, kinks, and possible air pockets
inthe fuel o piping Tighten the packing nuts on any valves in.talied in the supply piping to minimize the possibility
of drawing air into the piping while the pump is operating.

OPERATING AND SAFETY CHECK OUT SEQUENCE

1. Be sure the hoiler and the heat distiibuting vinits are tilfed with water te the proper pressuie and that the system
s completely purged of all air (see Filing Steam and Water Boilers on the boiler eperating instruction card).
2 Beswe the main electne switeh in the oif burner electnical cireuit 1s turned to the off position
3. Disecnveet the bumner dhawer ail line at the tan housing and 1emove the tock nut on the copper tube fitting.
Remove the hold down scrow i the uppes night hand corner of the ignition tiarsformer and swing the transformer to
the lelt to provide aceess inta the hurner diyser
4. Remove the burner gun azeembly and refer 1o O Burne: Specitications and Ratings Data on Page 3.
a. Chect the air handhing parts and rgmition electrodles to be certain they are properly adjusted lar the size boiler
hcmg s talled
b. Cheek the ol butne: nozezle to make sure 1t 1s the proper size, typ, and spray angle for the size boiler being
mstalled )
c. Buesure the nazzte s tighily coconed to the nozzle adapter,
5. Rotate the blower wheel by hand to miake certaim that the burner mator and the fuel ot pump tuin ficely.
6. Insert the qun assembly 10to the burner drawer, teplace the lack nut, and connest the burner drawer oil line 1o’the
gun oil pipe. Swing the ignitios transtormer 1o the nght and replace the hold down serew in the upper right hand corner.
7. Od the barner motor with oie or two dirops of good detergent fice automnbile oil.
T B sure there s cotlicient fuel ol in the storage tank to supply the buiner.
9. Make st alt avanual il valves in the fuei oil piping are open,
10. Move the indicator on the toom thermastat above the actual room temperature so there is a call for heat.
11, Push the sutety reset lever on the burner primary contiol and relvase.
12, Twin the mam electic switch in the burner electoical cireint to the on position and the burner motor shou'd start
13, Pume the fuel ol pumip by puiguig sl the air out of the fuel hine piping. 1 the burner piimary control goes out
on safety before all the an s completely puiged from the fuel oif piping, 1t will be necessary to push the safety reset
lever on the primary control 1o again start the burner motor.
a. For one pipe fuel ol piping systems, putae the air out ¢f the fuel line piping by loosening the hiced port
fitting ¢ the fuel ol pump ard wait for the o1l 1o How.
h. For two pipre fuel ond puping systems, air is automatically purged andd diverted back to the tank hy means of
the retuzn e Loosen the bleed port hitting on the fuel oil pump and ascertain that all the air has been’
putged from the coction Line priping.
14 When wi the o has heen elmmated from tha suction line piping, tura the main electric switch in the boiler
electrical eicuit to the off position to stop the burner
15 Iastali an o1l pressure gavge in the gwige port on the fuel oil puinp
16, Adjust the air inlet band 20 the binnes to about a half open position
17. Turn the maim elective swateh i the bailer electrical eircuit (o the on position. The burner motor should start and
a hurne: tlame should he eatabbiched
18, Wihile the burner is aperating, check and of necessary, adjust the ol pressture. The noimal ol operating pressure
should he 100 P.S .G, To whost the aperating ol pressure, turm the adjusting screw clockwise 1o increase the operating
oil pressure or counter ciockwise (o decrease the pressure
19, Adjust the et infet band so that a clean yellow burner flame with shighitly smoky tips is estabhished. Refer 10
Burner Adyostment tor adwusitog the bharometoe dialt contiol and for linal adjustment of the burner flame. Use com:
buastion test o traments Tor Troat acpoctment of the hurner Hame
20 While the buroer is operating, move the indicator on the imit control hetow the actual boilér water tenperature;
the burner should stop NMove the indicator on the linn control 1o the normal settierg and the burner should agan start
21\ Test the actiun of tne toom theomostat and any additional salety contiols
22 Stop the bhurner and remove the o pressure gauge fie v the gauge port on the fuel oil pump and replace the
nauqge port plug
23 Betore leaving the job, be swe the room thermostat, imit control, and any additional safety controls are pro:
perly set,
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BURNER ADJUSTMENT

After making the necessary prelinunaty burner adjustments, use combustion test instiuments for tinal adjustment

~ of the burner flame after the boder water temsperatuie has been tased 1o approximately the design conditions. A smoke
eading of a trace to a No. | on the Shell Bacharach scale 1s recommended. Set the air tnlet band on the burner for
the highest CO2 consistent with a low smoke reading,

: For the initial measurements, measure the per cent of CO7 in the combustion gases 2ver-tire and in the breeching,
It the per cent of CO2 measured in the hieeching and over-fie are approximately equal, then any succeeding CO2
measurements can be made in the stack. If the per cent of CO2 measured over tire is gieater than the per cent of CO2
measure in the bieeching, locate and seal any ateas ot the boiler that are not gas-tight.

Insert a small flame mirtor into the obseivation opening in the Lase front panel and view the fiame front making
sure the fire burns off the spinner (flamelock assembly) approximately 1/8 inch. If the fire burns on the spinner, pull
the drawer assembly back; if the fire burns ahead of the spinner by more than 1/8 inch, move the gun assembly
forward.

- After a high CO2 and a low smoke reeding have been obtained, adjust the barometric diaft control to provide at
least a -0.02 inches water column over fire draft. The draft in the breeching should also be measured to determine
whether there is an abnormally high draft loss through the boiler. To obtain the draft loss through the boiler, subtract
the measured over-fire draft from the meusuted breeching draft. Compare the calculated draft with the published
draft loss under Ratings and Data on Page 3 for the size hoiler employed. A high dialt loss may be caused by overfiring
or too much excess air and the result could be a low CO2, high smoke reading, and back piessure. It may be necessary
to again measure the per cent of CO2 and take a smoke reading after the barometric draft control has been adjusted.

After the proper combustion test results are achieved, tighten the adjustment screw on the air inlet band to assure
- permanent positioning. Record the measurements obtained in the space provided an Page 2 of this manual.
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DIRECTIONS FOR THE OPERATION AND CARE OF

OIL BURNER

Recd Inst:ucticns Carefully and Hang This Cord Near Burner for Future Reference

(A) TO START BURNER:

1. Check for oil in the storage tank.

2. Fuses in the main switch must be good.

3. Have oil burner switch open.

4. Set room thermostst about 10 degrees higher than room
temperature tc make sure the chermostat contacts are
made. Limit control must be set high enough to make
contact also.

O:l valve at the tank should be open and the check valve
in return line properly installed so oil can return to tank.
Be sure nczzle of proper size for heater is in the adapter
and tightly screwed down, and that the electrodes are
propeely spaced (See Manual). With heating plant door
open, close the burner switch; and if wiring is properly
done and &ll controls preperly instalied and adjusted, the
burner should start.  If not, check primary relay first o
be sure it is properly ser; and if burner does not start,
recheck wiring and all controls thoroughly.

If burner is installed with a single otl line, the fuel unit
will have 1o be purged of the entrapped aif in the oil lines
and fuel unit before the cil will flow to the nozzle (See
fuel unit instruction sheet for this operation). I & return
line is used, putging will not be necessary, alchough this
will speed the starting of the burner if done. If this is
done, the pump should pick up its oti in less than a minute
(which is the setting for the lockout switch in the primary
control). If ignition does not take place during this time,
check the nozzle and electrodes.

STARTING BURNFR AFTER IGNITION FAILURE.

1. Do not attempt to restart burner when excess oil has accu-
mulated, when heating uniz is full of vapors, or when the
combustion chamber is very hot.

2. Press geset butten on primary control and burner should
start. Do not attempt this more than twice. [f burner
fails to operate call serviceman.

() FLEL OIL SPECIFICATIONS

I. 1his burner 1s approved for oil not heavier than No. 2
I'he commercial standards for this oil are: Flash 110°*

minimum or legal, Maximum 230°F; Pour point 20°F;
Water and sediment not more than C,1%; Distillation tem.
perature 600°F minimum and 675°F maximum at 90% of
recovery. Viscosity at 100°F Saybolt Universal of 40
seconds maximum,

DO NOT USE GASOLINE, CRANKCASE OIL, OR ANY OIL

CONTAINING GASOLINE.

{C} LUBRICATION:

1. The two oil cups on the oil burner motor should be lubri-
cated every three months with & few drops of good grade
light motor otl, No. 10 or 20 S.A.E.

(D) AT THE END OF THE HEATING SEASON:

1. Shut off electric current to burner at oil burner switch,

If oil strainer has not been cleaned recently, it should be
removed and cleaned (consult instructions cerd

furnished with fuel uniz).

Oil storage tank should be kept filled to prevent water
vapor trom collecting. It is suggested the valve in the
suction line be closed and o1l burner switch opened. Oil
storage tank should be cleaned every 2 or 1 years to re-
move any sediment or water that has collected in the tank.
Your Fuel Oil Dealer has the equipment to do this.

(E) AT THE START OF THE HEATING SEASON:

It isadvisable to have the Dealer inspect and service your
burner for the coming heating season.

Heating plant, smoke pipe and chimney should be cieaned
and checked for repairs.

Lubricate burner as directed undes "'C"" above.

It is advisable o have the enute electrical system in-
spected before putting the burner ato operation afier it
has been standing 1dle for the sume ¢r months. This soo. !
include primary relay, limjt control, theimostar (clean Just
from contact points), and check the electrodes for carbon
and cracks in inselators, and corrosion on all terminals of
the ricciurades and transformer.

(F) EMERGENCY S10PS:

I. CUT OFF ALl CURRENT TO THE BURNER BY MOV-
ING LEVER ON THE OIl. BURNER ELECTRIC SWITCH
TO THE "OFF' POSITION.

CAUTION

Check the gauge inoil storage tank periodically. Keep tank

filled.

Don't attempt o burn garbage or refuse in your heating

unit,

Don't fill storage tank while burner is operatng.
Don't start burner if there is oil or  apor in the heating

unit.

Don’t attempt to burn crank ave drainings or crude oil,

DON'T TAMPER WITH
CALL YOUR SERVICEMAN

DEALER

Burner Serial No

BURNER OR CONTROLS -

Day Phone
Night Phone

Date instalied

BE SURE TO GIVE US SERIAL NUMBER OF BURNER WHEN ORDERING REPAIR PARTS
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DISCHARGE

s’ (ol L e o s R

SUCTION
9l 4%
GAUGE TAP le—"p —-._n—-1
Y __.,/ PUMP CONSTRUCTION:
- BRONZE FITTED,
[._ MECHANICAL SEAL
: C MG
J H \d MOTOR: 200-208 OR
at 230/460 VOLT, 60 CYCLE
- . 3 PHASE DRIPPROOF
© _] ENCLOSURE
e v 3
c E H-e MAXIMUM WORKING PRESSURE 175 PSI
4(%)
J
1"
UNIT PUMP DIMENSIONS (INCHES)
5 DISCHARGE SUCTION - s = &
anT 1%2AB NPT 2 NPT 5 6 3% 4%
3127 1%AB NPT 2NPT PR 3y 4%
3137 11288 NPT 2NPT 6% 6%2 :m 5%
3147 11288 NPT 2 NPT 6% 6%2 3% 5%
315T_ | 1%BBNPT 2NPT 6% | 6% 3% s .7
__316T | 2wAFLGD _ | 3FLGD | s% 6 | 4y,
n7T 3AB FLGD 4 FLGD 6% 6 4% 5
3187 | 2%BFLGD IFLGD__ | 6% | 6% 3% 6
39T 2v:B FLGD 3FLGD 60 6% | 3% 6
_3110T_|  48BFLGOD 5FLGD % Te | &N | 6%
3T 488 FLGD 5FLGD | ™ ™ 4% 6%
anar 4BB FLGD 5 FLGD e Te | 4l | 6%
31137 114AB NPT 1% NPT " a% 5 o | 4w
31147 | 1%ABNPT | 1% NPT 4% 5 2% av
_311ST | 1WABNPT | 1% NPT a | s [ om [ an
3116T |  2ABFLGD | 2%FLGD | 5% | 6% | 3 4%
a7 | 2ABFLGD | 2%FLGD | 5% 62 | 3 | a%
3118T | ABFLGD | 2%FLGD 5% 62 | 3 4%
__ 31197 | 3ABFLGD 4FLGD 6% s av 5
31207 3AB FLGD AFLGD | 6% an 5
31217 3AB FLGD AFLGD | 6% | s a% 5
| MOTOR MOTOR DIMENSIONS (INCHES)
NO. |FRAME [HP. [RPWN.[ A B c D E J |t R T U
(Max.) | (Max.) (Max.)
~=TT311T | 143UM 1] 1750 | 6 7 4 5V 7V2 | 18% | 32 | 5% 7 4 | Y
——= 3127 [1450M | 15( 1750 | 6 | 7 | 5 | 5% | 7 | 18% | 3% | 8% | 7T | VA | %
3131 [ 1450M 21750 6 [ 7 |5 S | 7% | 18% | 3% | 5% | 7 | 4 | W
314T_|182JM 31750 | &% | O | 4va | 7V | B% | 21% | 4% | B% | 9% | "y | T
315T | 184JM 5] 1750 2 |- 9 S%2 | V2 | 8% | 21% | 4% | 8% | 9% | '3, | 74
T06T [ 145M | 2| 1750 | 6 | 7 | 5 | 5% | 7% | 19% | @ | 5% | 7 | e |
a7 (g2 | 3| 1750 | e |8 | w | | e |20 |4 | ew | 54| Oy | Tre
N8T_| 184M S 17504 Ma | 9 | S% | 7 | BW | 22% | 4va | 8% | 9% | '3, |
319T 1213uM [ 75 1750 | 7%2 | 10 | % | 8% | 9% | 2ad |6 [ BW | 10% | ', |
10T {184UM ] S| 1750 | 7va | 9 | SVa | Vs | O% | 23% | 4% | 8% | 9% | ' | 4
31T | 2130M | 75| 1750 | 7va | 10 | S | 8% | 9% | 26 S% | 8% | 10% | 4, | v
31127 | 2150M | 10[ 1750 |9 | 0% | 7 | 8va | 9w | 27a | Sw | 8% | 10% | vy, | W
T3naT [ [ 33500 6 |7 | 5 | e | v [t | aw | s% |7 | vy | W
31147 | 1820M | 5| 3500 | 6% Wi | 7a | 8% |21 | 4w | 8% | 9% | ' | A
35T [18am [ 75] 3500 | 7% | 9 |8V | 7va | 8w | 20w | ave | B% [T v | vy |
31167 | 1820M 5[ 3500 | 6% | 9 | 4% | 7 | 8% | 21% | 4va | 8% | 9% | '35 | 4,
37T | 18AIM | 75173500 | %2 | 9 | 8% [T v [ 8% |21 | 4t i
31187 | 2130M | 10[ 3500 | 7% | 10 | SV | 8% | Ov | 23% | 5% | 8% | 10% [ 15 | o
3119T [210M [ 10] 3500 | 7va | 10va | SVa | BYa | 9%, | 25% | SV | 8% | 10% | s, | W
31207 [2150M | 15| 3500 | 9 [Ti0va | 7 | 8w | 9% | 26% | 5% | 8% | 10% | ' | v
31217 | 2540P | 20| 3500 | 10% | 12% | 8% | 10 | 13% | 332 | 6% | 9% | 13 h, | W
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1531 PERFORMANCE CURVES

PERFORMANCE CHARACTERISTIC CURVE

CAPACITY IN U.S. GALLONS PER MINUTE

ron 1Y4"AB  covrmruaat rume na wo. 1531 wo 1750 wem
CURVES BASED ON SHOP TEST USING CLEAR COLD WATER AT A TEMPERATURE OF NOT
OVER B85°F. PERFORMANCE IS GUARANTEED AT INDICATED GPERATING POINT ONLY. n’@‘
HORSEPOWER CURVES DO NOT INCLUDE MOTOR SERVICE FACTOR APPROVE 23 oare B-15-67 Rev.
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This page has been deleted because of copyright information. For
information on the Series 1531 Base-mounted Centrifugai Pumps, contact
International Telephone and Telegraph Corporation, Bell & Gossett
Division, Morton Grove, Illinois 60053,
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