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SECTION 1
INTRODUCTION

SCOPE -

This document provides a desc.iption to the Solar Heating System owner of each

subsystem as well as testing and filling the system.

o

SINGLE-FAMILY RESIDENTIAL HEATING SYSTEM DESCRIPTION

The single-family residential heating system is a solar-assisted, hydronic-to-
warm-air heating systemwith solar-assisted domestic water heating. The system

} is composed of the following major components:

e Liquid cooled flat plate collectors
® A water storage tank
e A passive solar-fired domestic water preheater
N ® An electric hot water heater
; \ ® A heat pump with electric backup
® A solar hot water coil unit
® A tube—and-shell heat exchanger, three pumps, and assoclated pipes
and valving in an energy transport module.
e A control system

e An air-cooled heat purpe unit

The arrangement of components within the system is shown on Figure l~l. The
system consists of a glycol/water collector loop that interfaces with a water
storage loop through a tube-and-shell heat exchanger. A domestic hot water pre-

heat coil is located in the storage tank.
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The glycol/water collector loop consists of solar collectors, the shell side
of the heat exchanger, the purge coil and pump Pl’ and a control valve as re-

quired for the different modes of operation.

The water side of the heat exchanger is a direct heating/storage loop consist-

ing of the storage tank, control valve, pumps P, and P3, the tube side of the

2
heat exchanger and the solar heating coil..

The system provides six modes of operation:

Direct heating from collectors
Heating from storage

Auxiliary heating (insufficient solar)
Storage charging

Continuous domestic hot water preheating

Purging excess energy

SYSTEM OPERATION

When space heatinz is required and solar energy from the collectors 1s available,
the collectors supply heat directly to the sysfem. Energy transfer is through
the heat exchanger then via the solar hot water coil in the heat pump indoor
section., Pump P

in the solar collector loop and P, in the water loop provide

1 2
movement of the heat transport through valve V2 to the heating coil. The blower
moves the building air across this heating coil. Pumps Pl and Pz prbvide move=

ment of the heat transport fluids to charge the storage tank, Storage charging
occurs by circulating water from the tank bottom through the heat exchanger and
returning the heated water to the top of the storage tank, thus taking advantage
of stratification. During high solar insolation and low heating and storage
demands, if surplus energy is collected, then valve V1 diverts collector loop
flow to the purge coil. The purge coil operates to maintain the system fluid

temperatures below preselected values.

1-3
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When space heating is required and direct solar energy is not available, thermal

storage supplies the heat.

Pump P3 circulates the water from the top of the tank

through the solar hot water coil and returns the cooler water to the bottom of

the storage tank, taking advantage of tank stratification.

If the storage tank

temperature is not high enough to provide space heating, the control subsystem

activites auxiliary space heating to maintain a comfortable building temperature.

Auxiliary space heating will be provided by the heat pump and by the electrical

resistance heating coil.

A description of each mode of operation and a complete system checkout procedure

is contained in Appendix A.

1-4
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N SECTION 2
SOLAR HEATING SUBSYSTEMS AND COMPONENTS

The Solar Heating system consists of the following subsystems:

Collector

Storage

Auxiliary Energy and Space Heating
Domestic Hot Water

Energy Transport

Control

Site Data Acquisition Subsystem

A description of each subsysxt¢m ig given in the following sections. Information

on the major components within each subsystem is provided in the Appendices.

COLLECTOR SUBSYSTEM

The collector subsystem consists of 28 Lennox LSC 18-1 solar collectors, a purge
coil unit Lennox HRW-1-30, a diverting valve (V1), Honeywell Part Y534A, headers,

supply/returns lines and isolation and balancing valves.

The solar collectors should operate without any special attention. However,

excessive temperatures can be achieved if pumps P1 and P2 are in the off posi-
tion and direct solar energy is available. Pump P2 can be turned off and pump
P1 can be operated during daylight hours if flow is directed through the purge
unit. Caution should be taken if pump Pl is left running at night during below
freezing conditions as the water in the tube side of the heat exchanger can be

frozen and could rupture the unit.

2-1




Solar Collectors

The LSC 18-1 is a double glass cover, flat plate collector., The tempered, low-
iron glass has an acid etched surface to reduce reflection. The steel absorber
plate has a special black chrome coating for high solar absorptivity, The

absorber plate is formed around the copper fluid tubes and is all encased in an

insulated, formed, galvalume steel box.

Purge Coil Unit

The purge coil unit is a fin and tubé coil and blower unit that is mounted outside

the dwelling. It is used to evacuate excess heat energy from the collectors.

Diverting Valve

The diverting valve is a dual unit consisting of two valve bodies that are plumbed
together. These are controlled by two powerheads that move each valve separately.
This valve 1s used to divert the liquid coming from the solar collectors to the
purge coill unit as required.

Collector Plate Temperature Sensor

A temperature sensor is mounted on the collector plate for control of the solar

heating system.

Installation

See Figures 2-1, 2-2, and 2-3 for installation of above components.

Operation and Maintenance Data

. See Appendix B for details on these components.

2-2
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STORAGE SUBSYSTEM

The storage subsystem consists of a 1000-gallon lined steel tank. The tank is
designed to operate at ambient pressure and is vented to the space enclosing it.

The water in the tank is neutralized with an inhibitor to reduce corrosion of

system components,

The storage tank is filled to a level 6 inches from the top of the tank. Initial
£111 level 1is marked with a red band on the site glass. If the water level is
more than 3 inches below this level, additional water should be added to the
storage tank. This is accomplished by removing a manhole cover, using a hose
connected to the domestic water system until the level in the sight glass is up
to the red band on the sight glass. Pumps P, and P, should be shut off during

2 3
tank level checking and filling. For a description of the storage subsystem, see

Figure 2-4.

AUXILTARY ENERGY AND SPACE HEATING SUBSYSTEMS

The Auxiliary Energy and Space Heating Subsystem consits of the Solar Heating
System Space Heating Coil integrated with a conventional (non-solar assisted)

electric~heat pump, and auxiliary electric heating coil.

.The heat pump is a matched remote system consisting of an outdoor unit and an

indoor unit, The Space Heating Coil is imsatlled between the separable halves
of the heat pump indoor unit. The auxiliary electric heating coil is installed
in the heat pump indoor unit. '

Various blower speeds are available on the indoor unit fan. However, a new
speed that is lower than the initial speed set by the installer should not be

used as this can result in less solar energy utilized and consequently higher

. auxiliary electric energy consumption.

2~6
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The subsystem schematic denoting the unit model number is shown in Figure 2-5.
h Operationand maintenance data for each component are shown in Appendix C. The

control subsystem outdoor thermostat is installed as showm.

DOMESTIC HOT WATER SUBSYSTEM

The domestic hot water subsystem installation consists of a conventional hot

water heater with its outlet (hot) connected to the dwelling hot water line

and tHe inlet (cold) conmected to the preheat coil in the storage tank. This

line should have a tempering valve installed in it. See Figure 2-6 for installa-
tion detail. The supply water (cold) is run to the preheat coil and the tempering

valve. When hot water is utilized, make-up cold water from the domestic water
supply flows through the preheat coil and undergoes an increase in temperature.
If the storage tank temperature is below 1500-1600F, the preheated water will be
? below 140°. The water heater will maintain water temperature at 140°. If the
storage tank temperature 1s greater than 1600F, then the preheated water may be
: over 140°F. 1In this case, the tempering valve then adds cold water to bring the

water temperature down to 140°F before it enters the domestic hot water system.

The tempering valve setting should be kept at 140°F. Operation and maintenance
data is contained in Appendix D.

ENERGY TRANSPORT SUBSYSTEM

! The Energy Transport Subsystem consists of the Energy Transport Module (ETM)
and the piping between it and the collectors, storage and heating subsystems.
The ETM is shown in Figure 2-7.

Pumps 1, 2, and 3, located in the bottom section of the ETM, provide the required

flow rates in the collector, heating and storage loops. DO NOT RUN PUMPS WITH-
OUT FLUID IN SYSTEM.
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The heat exchanger separates the freeze-protected collector loop from, and trans-
fers energy to, the heating/storage water loop. Integrally plumbed and mounted
into the top section of the ETM, it has no moving parts b, t is equipped with a
manual air bleed and drain valve. Cleaning and flushing of the exchanger shell

is possible without contaminating the entire collector loop.

The diaphragm expansion tank absorbs the expansion of the transfer fluid from
£fill temperature (50—60°F) to purge temperature (210°F). It is mounted in the
center of the ETM, with the charging air valve accessible on its bottom (relief)
pan removal provides additional access to the valve). Tank air pressure should
not drop below its initial 20 psi charge; it will increase as the system pressure
increases. Removal of expansion tank is through the top panel, after removing

the air separator and strainer.

Located in the upper section in the collector line is an air separator. With
no moviug parts, it separates entrapped air from the collector fluid as it cir-

culates.

The automatic, float-type ailr vent attached to the air separator eliminates the
purged air only. Then fluid fills the chamber, and the float closes the vent
port. During system startup, this process may be expedited by removing the pro-
tective vent cap and manually depressing the vent stem. During operation,

leave vent cap 2-1/2 turns open.

Two air bleeds located in the top section allow manual venting of air from the
ETM piping and heat exchanger during system startup. A catch basin should be

used when venting the air/fluid mixture from plumbing.

A pressure relief valve locatzd in the top section of the ETM protects the
collector loop from overpressure during a system pump failure. When system’
pressure reaches 45 psig, the valve will begin to open. The discharge is directed
through the pressure relief line into the holding pan. DO NOT REMOVE ETM PANELS
WHILE RELIEF VALVE IS FUNCTIONING. Fluid (water/ethylene glycol mixture) may be
at 210°F.
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The dual diverting control valve located in the lower section directs the water
flow into varilous storage and heating modes. This electrically driven valve is
controlled by the Solar Control Panel but does have manual override levers, one

per powerhead. These levers should be in the unlocked position.

Three circuit setters located in the lower section are used to reduced flow rates
to the correct level in the collector, charge storage, and heat from storage loops
(there is no setter in the Direct Heating loop). The reduction is made by turning
the large nut, thus adjusting the internal valve body. ETM is shippe” ch the
setters in the "open" position; adjustment should be made during initial system
startup., TURN PUMPS OFF AND SHIELD THEM AND THE ETM BASE FROM FLUID LEAKAGE

WHEN CONNECTING OR DISCONNECTING PRESSURE METER FROM SETTER.

The 1ift check valve located in the collector supply line in the top section is

used to prevent thermosyphoning (backward gravity flow) of cold collector fluid into
the heat exchanger during cold, cloudy days. It is designed to prevent freezing

of the heat exchanger water loop. During operation, the system pump (Pl) pushes
liquid through the check valve, lifting the mechanism off the seat. When flow

stops (the protect mode), the valve mechanism drops by gravity onto the seat, thus
not allowing flow in the reverse direction. DURING QOPERATION, THE VALVE MUST BE
FIRMLY SCREWED DOWN ONTO THE SEAT.

Located in the bottom section are two swing check valves (like hinged doors)
that allow flow in only one direction. Reversed flow causes the valve to seat
more firmly. Check valves are a part of the overall flow control in the heating

and storage loops.

Four drain/fill valves located in the ETM are used to flush, clean, and £fill the
system. Thesé valves are similar to the drain on a residential hot water heater
and have a standard garden hose threaded outlet. ANY SPILLED GLYCOL SOLUTION
SHOULD BE IMMEDIATELY WIFED UP.
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Located in the top section of the ETM (in the collector return line) is a ball
valve, used during flushing of collector loop. The valve must be open (handle
in-line) during system operation, thus allowing full flow through it. By opening
and closing (handle perpendicular to supply line) the valve as stated in the
operational instructions, the collector loop and heat exchanger shell can be
independently flushed and cleaned.

A strainer located In the top section of the ETM (in the collector loop) removes
most of the foreign matter from the fluid as it passes through the metal screen.
Foreign material should be occasionally removed from the strainer. STRAINER
SHOULD NOT BE OPENED PRIOR TO DRAINING OR ISOLATING THE COLLECTOR LOOP.

The low level indicator consists of an indicator lamp (mounted on the ETM) and
the pressure gauge mounted in the top section of the ETM. After charging the
system to 20 psig, the gauge contact pointer should be adjusted to the proper
setting (17 psig). When the collector loop leses fluid, the pressure will drop
from the nominal operating 20-36 psig to the 17 psig and the lamp will light.

This indicates a possible system pressure leak, i.e., loss of fluid.

The lamp may also light if all collector fluid becomes very cold and contracts
sufficlently to cause a drop in system pressure, [If the lamp remains lit when

the system pump (P,) is automatically turned on, check for a leak.

NOTE: The fi{mdicator actually detects a pressure loss, and not a liquid level.
The Solar Control Panel located on the right site of the ETM senses conditions
throughout the system and requirements of the household (thermostat setting) and
provides ETM operational control. When opening the Control Panel, care should

be taken to avoid damage to the door or cahinet finish. Switches should remain

in the "AUTO" position., Secure the door after closing it with the screw provided.
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The holding pan located on rails under the ETM is provided to catch and hold the
overflow from the relief valve. The remove the pan, first disengage the relief
line by twisting and sliding it up until it clears the holding pan. Then grasp
the pan handles and pull from under the ETM.,

Operation and maintenance of the Energy Transport Subsystem components are shown

in Appendix E.

CONTROL SUBSYSTEM

The installation of the control subsystem consists of installing twe aquastat
controllers, the thermostat, a motorized valve, three temperature sensors, an
outdoor thermostat, and a shield over the temperature sensor on the collector
and connecting these units with the control panel on the ETM unit. Th2 overall
control system schematic is shown in Figure 2-8. A list of control subsystem

components is shown in Table 2-1.
Electrical wiring from the control panel is shown in Figure 2-9.

Control subsystem checkout and a description of operating modes is described in

the Solar-heat Pump Control Panel section of Appendix A.

Operation and maintenance data on all control subsystem components is described

in Appendix A.
SITE DATA ACQUISITION SUBSYSTEM (SDAS)
To meet the data collection, performance evaluation, and data dissemination goals

of the National Program for Solar Heating and Cooling, the solar heating system

will include a comprehensive instrumentation subsystem.

2-16

B ihies o b Eambiegilis B v S T S U G




L1-2

SPACE THEEMOSTAT OUTDOOR
@ AND uB anoE @ THERMOSTAT

. - 3
oLk se
ARRAY

B

Figure 2-8. sojar Heating System Control




15

FOR REFERENCE
ONLY, REMOUNTED
ON TRANSPORT
MODULE SK142053

Table 2-1.

Control Components

> r—

MATERIAL LIST

1TEM QUAN. | DESCRIPTION TYPE/PART NO, MFGR,
Ly 1 SOLAR CONTROL PANEL SK142 u;ar HONEYWELL
Ter 1 AQUASTAT CONTROLLER L600BC1065 HONEYWELL
Tep 1 AQUASTAT CONTROLLER L6008A1010 HONEYWELL
1 MULTISTAGE THERMOSTAT TB72R1131 HONEYWELYL
1 THERMOSTAT SUBBASE 67211144 HONEYWELL
v 1 MOTORIZED VALVE Y534A1015 HONEYWELL
'v2 1 MOTORIZED VALVE Y534A1015 HONEYWELL
2 IMMERSTON WELL 1225558 HONEYWELL
1 CASE ASSEMBLY 112892F HONEYWELL
Tpr Tegr Typ 3 SENSOR €773B1005 HONEYWELL
i COLLECTOR SENSOR SHIELD | SK142067 HONEYWELL
T-1 1 THERMOSTAT LB29740BA LENNOX
1 MOUNTING BOX PNM-1595 LENNOX
1 BULB GUARD 1073234 HONEYWELL
M Tv 1 <ZNSOR €773B1005 HONEYWELL
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Data Collection

The goal of ERDA's data collection activity is to provide the information necessary
for evaluation of the performance and operation of solar systems and subsystems
under different climatic conditions. The information generated as a result of
this data collection activity will be utilized to stimulate industrial and com-
mercial capability, including that of small business, to produce and distribute
gsolar heating and cooling systems and, through widespread applications, to reduce
the demund on conventional fuel supplies. This information will also be used

to improve the general knowledge and understanding of solar energy systems, to
develop definitive solar energy system performance criteria, to provide the basis
for component system improvement and to estimate the economics of solar energy
systems in reducing the consumption of conventional fuels. Results will be
available for use by property owners, the bullding industry and related sections
of the economy to compare costs and benefits of solar heating and cooling systems.
This information will also provide the data base for design of new applications in
the private sector. ERDA's Technical Information Center at Oak Ridge, Tennessee,
will be the National Solar Heating and Cooling Data Bank and will be the focal
point for distribution of this information.

Data System Overview

The Data System depicted in Figure 2-1¢; provides for the automatic gathering,
conversion, transfer, reduction, and analysis of demonstration site data. This
system is made up of three basic elements: installed sensors, a Site Data

Acquisition Subsystem (SDAS), and a Central Data Processing System (CDPS).

The data will be gathered at each operational site at predetermined intervals
of time and will be stored for transfer to the Central Processor. The collected
data will be transferred via telephone communications upon request from the Central

Data ?rocessing Facility. At the Central Data Processing Facility, the collected

. datat will be processed, analyzed, evaluated, and documented as Perofmrance

- Evaluation Reports.
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Sensor Locations

Locations of all SDAS sensors are shown in Figure 2-11.

Operation and Maintenance

All operation and maintenance work for the Site Data Acquisition Subsystem will
be the responsibility of ERDA or its appointed representative.
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SECTION 3
NEW CASTLE SYSTEM TEST AND FILLING

TESTING

As the hydronic loops are completed and before they are connected to the ETM,
verify their integrity. Test piping and system as called for in the construc-
tion specification.

FLUSHING AND CLEANING

After testing of the hydronic loops is completed, the following cleaning pro-

cedures should be used.
CAUTION

® DO NOT run pumps when no liquid is present.

® Pressure should not exceed 40 psig. Maintain 20-35 psig during pump
operation. Monitor pressure gauge pericdically.

® With no isolation valves outside ETM, system must be drained before
removing a hydronic component.

o Lift check valve knob must be turned clockwise to the fully-closed
position for HX freeze protection.

Collector Loop

The collector loop and the space heat/storage loop are controlled by the ETM

module.

e Fill valve #4, drain Remove side panel
valve #3, and HX drain (opposite control box)




e Ball valve, lift check valve.' Remove top panel
pressure gauge, and all
bleed valves

e Drain valves #1 and #2 Remove front panel

Flushing and draining the collector loop must be done through fill valve #4

and drain valve #3. To clean collector loop:

b.

Ce

d.
e,
f.

m.

n.

Set all switches on control panel to STOP

Close ball valve and open balance vales in collector supply lines
and air vents at collectors '

Comnect fill line from drum with 50 gal. of water mixed with 1/2 gal.
trisodium phosphate to £1ll valve #4.

Open valve #4 and, using extermal pump

Pump liquid into system.

A drain hose should be connected to flush valve #3 and run to a

a large container (55-gal. drum) to catch the flushing fluid; open
drain valve 3.

Start pump by moving switch marked Pl to "ON."

Continue feeding flushing fluid until it flows freely from drain hose.

' Close air vents at collector when air ceases to flow.

Energize valve V1 (turn to ON position) and continue to feed fluid
until it flows freely from drain hose.

Open ball valve and close drain valve #3.

Continue to supply fluid until pressure gauge read 20 psig.

Bleed air from HX bleed valve, then

Close f£ill valve #4. Shut external fluid supply and run system for

4 hours.

'When cleaning is completed, drain total collector loop ~ HX fluid and measure

volume so that correct amount of ethylene glycol can be mixed (see startup).

3-2 -
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K aninbal

To completely drain collector loop, the Lift Check Valve must be opened: (turn
knob counterclockwise till it stops). Insure knob is returned to the fully

closed position.

After system is totally drained, remove drain plug from HX to empty shell side

and remove and clean strainer.

The collector'loop should now be flushed with clean water for two hours. This
may be accomplished using the water system. Caution: Insure supply pressure

does not exceed 40 psi. It should be connected to fill valve No. 4. Pump P,

need not be energized, but ball valve must be closed. A drain hose should be

connected to drain valve No. 3 and run outside to an appropriate area.

The HX portion of the system should be flushed as follows:
a. Close ball valve and drain valve 3.

~ b. Open HX drain and connect drain hose to it.
c. Pump fluid into fill valve #4 and out of HX drain.

Storage and Heating System Loop

The storage and heating system loop should be flushed and cleaned prior to
filling.

a. The storage tank should be flushed first. Connect hose to drain valve
on bottom of tank and open valve. Drain hose should be run to appro-
priate floor drain. Remove manhole cover and, using hose connected to
household water supply, flush interior of tank.

CAUTION: Do not enter tank with shoes as interior lining could be
damaged.




To flush heat coil loop, connect a drain hose to drain valve #1 in

ETM, open valve, and connect a hose from household cold water supply to drain

valve #2 in ETM. Close both isolation valves on inlet and outlet of storage

tank. With control valve V2 "OFF," turn water on, and let water flow for

30 minutes. Next, connect drain hose to drain #2 and connect water supply

to drain #1. With control valve V, "ON," turn water on and let flow for

2
10 minutes.

b, When system is thoroughly flushed, shut off drain valve and £i11 tank
to 6" below top of tank. Add inhibitor, 5 gallons (1200 mg/l) of
Norman Chemical product mno. 284, 1630 Carroll Ave., St. Paul, MN, or
equal sodium nitrite based inhibitor. |

BALANCING

Using a Bell and Gossett Delta Pressure readout kit or equivalent, adjust the
Bell and Gossett Circuit etter Balance Valves to the below listed values. Pro-
ceed per instructions included with readout kit and connect to Circuit Setter #l
in ETM (heat from storage). Manually start P3. Adjust flow to 8 GPM.

Repeat procedure with Circuit Setter #2 in ETM (storage charge loop). Run P2,
Adjust flow to 8 GPM.

NOTE: If full flow is not attained through Circuit Setter 1, 2, and 3, leave

in open position (zero setting).

Repeat procedure with Circuit Setters in supply line to two-high collector array.
(Not in ETM) with P-1 operating. Adjust flow to 9.5 GPM.

Repeat procedure with circuit setter flow balance valve in supply line to one-
high collector array (not in ETM) with P~1 running. Adjust flow to 2.5 GPM.

NOTE: Important to maintain the 9.5:2.5 ratio.
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Collector Loop (approximately 30<galions total)

Fill the collector loop with an aqueous ethylene glycol solution, 40% Dowtherm
SR1l ethylene glycol. Mix the glycol and water in a 55~gallon drum. Connect
£f111 hose to fill valve #4. Connect inlet of external pump to 55-gallon drum,
open fill valve #4 and start pump. Open all air bleeds in the system and £1ll

| slowly., It is imperative not to f£ill the system too rapidly. Close air bleeds
as they begin to leak. Precautions should be taken to prevent the glycol mixture
from spilling onto the bhuilding or collector array.

System Pressurization

Once the system is full and purged of air, it may be pressurized to 20 psig as
shown on low water/pressure gauge using external pump and 40/60 mixed solution.
Energize the collector system pump P1 manually. Air that is trapped will tend to
be separated by the air separator as the fluld circulates. This will cause a
decrease in the fluid level within the collector loop. It is important to watch
this pressure level to see that it does not get too low., If it does, the low
fluid warning light will come on. If the pressure gets low, add more fluid to
the collector loop to maintain the 20 psig charge pressure. Low water/pressure

gauge should be set to 15 psig.
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Collector Loop Refilling Procedure

1. Drain and Refill system at night or at dusk only.

2. Drain collector loop if necessary according to following steps:

b,

C,

e,

Note: Ethylene glycol is a toxic fluid, do not dump in floor.

drain, sewer or storm sewer. Dispose of properly.
Connect a hose to drain valve #3 and run into a 5 gallon pail,
Open drain valve #3 to drain collectors and piping.

Operate control valve V1 to drain fluid from piping to

Purge Unit.

Remove drain pan under Energy Transport Module (ETM)
and empty fluid, dispose of properly.

3. Flush system with clean water by the following steps:

a.
b.
] c.

d.

€.

g.

Note: Dispose of flushing water properly as above.
Leave hose on drain valve #3, run to 5 gallon pail.
Open drain valve #3

Connect another hose from cold water faucet in house to fill

valve #4.
Close ball valve in ETM (red handle).

Open cold water faucet, open fill valve #4 and run pump Pl

to flush system,

Flush for several minutes.

3-9
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1.

n.

Operate control valve V1 to flush piping to Purge Unit.
Flush for several minutes |

Open ball valve in ETM (red handle)

vFlus'n for several minutes

Flush as above until water coxﬁing out of hose is clean
St;:op pump P1

Close cold water faucet., Close fill valve #4 and remove hose.

Drain collector loop as in part 2 above. .

Refill system with new ethylene 'glycoi according to following

steps:

b.

C.

i T i it v o,

Make new collector loop solution by mixing new ethylene glycol
with clean water in a barrel or garbage can to a mixture of

45% to 50% ethylene glycol by volume, After filling system
pressurize with clean water to provide a final solution of 40%
ethylene glycol by volume (approx.). Procure at least 20 gallons
of ethylene glycol to make the required 38 gallons of solution.
Add ethylene glycol and water to barrel periodically during

filling according to above instructions.
Close drain valve #3.
Pump solution into collector loop by either of following methods:

1, Procure a positive displacement pump having an available
pump head of 50 feet minimum. Place pump and barrel in
basement and pump solution thru a hose into fili valve #4.

OR

3-10
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d.

e,

f.

h.

i.

m.,

2. Procure a small submersible sump pump having an
available pump head of 15 to 20 feet. Place solution
barrel on second floor balcony of house, lower sump
pﬁmp into barrel and run a hose from the pump discharge
down to fill valve #4 in ETM. |

Using a ladder climb up onto lower roof at lower bank of 6 solar
collectors. Remove flashing over top collector header at left

end of collector bank at point A. Open vent valve.

Using ladder climb up onto upper roof and climb up to the top
of the upper bank of 22 solar collectors. Remove flashing over
top collector header at left end of collector bank at point B.

Open vent valve.

Monitoring vent valve at point A, open fill valve #4 and start

sﬁmp pump.
Operate control valve V1 periodically to fill piping to Purge Unit‘,.
Vent air in ETM at air vent and heat exchanger periodically.

Lieave vent valve at point A open until solution starts coming

out then nlose valve. Run pump P1 if necessary.
Run pump P1,

Monitor vent valve at point B, Leave open until solution starts
coming out, then close valve. Open vent valve periodically to

vent air in header.
L.et system circulate for 20-30 minutes.

Vent air in system at vent valves periodically.

3-11
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0.

p.

q.
b o
8.

t.

u.

\ 0

W,

Vent air in ETM at air vent and heat exchanger vperiodically.

Operate control valve V1 'periodically to fill piping and remove

. air in lineés to Purge Unit.

Repeat 1. -0. until system is full of solution and all air has been
removed. The system should require 36 to 38 gallons of

solution.

élose fill valve #4.

Stop sump pufnp and remove hose

Connect a hose from coid water faucet to fill valve #4

Open cold water faucet and fill valve #4. Pressurize system

to 25 psig on pressure gauge.
Close fill valve #4, close cold water faucet and remove hose.

Run pump Pl and operate control valve V1 periodically to

verify that the system is filled and all air has been removed,

Re-~install flashing on roof at points A and B and re-caulk

as required.
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SECTION 4
- ROUTINE MAINTENANCE

The Solar Heating System requires only a small amount of routine maintenance.
The elements requiring maintenance are broken down by subsystems and are des-
cribed below.

COLLECTOR SUBSYSTEM

The collector subsystem components requiring routine maintenance are the solar

collectors and the purge unit.

Solar Collectors (LSC 18-1)

Normal rainfall will usually suffice for cleaning. However, inspect spring and
fall for dirty cover glass. Clean glass using a soft clean cloth, mild soap or
detergent and clean rinse water. Alkalies can stain the glass if allowed to

remain in contact too long.

Purge Unit (HRW-1-30)

Inspect spring and fall for debris on coil. Clear debris from coil with brush -
unit may be flushed with water hose if necessary. Lubricate motor in accordance

with guide on motor.

STORAGE SUBSYSTEM

The water in the storage tank should have the inhibitor and the water condition

checked annually. 1If the tank water has a pungent odor or dark discolorization,




drain tank and refill with clean water adding inhibitor as called out in Sec-
tion 3.

The inhibitor pH level should be between 7.0 and 9.0. Draw a small amount of
water from the storage tank drain valve. Using a pH test kit, dip a short piece
of test paper in the fluid drainoff. Observe the color of the moistened portion
and compare to color chart with kit, The desired pH is 8.0 or higher. 1If the

pH 1s less than 8.0, add 5 gallons of Product No. 284 made by Normal Chemical Co.,
1630 Carroll Ave., St. Paul, Minnesota, or equivalent to reach a value of 1200
mg/l. (1200 ppm) of nitrite base.

Adding inhibitor and filling tank may be done through the manhole in the tank top.
Tank may be drained by connecting drain hose to tank drain on bottom of tank.
AUXILIARY ENERGY AND SPACE HEAT SUBSYSTEM

The heat pump indoor unit should have annual checks on the following:

check and clean blower wheel

lubricate blower motor

replace filter media*

check unit operation

*Filter should be checked monthly during heavy operation and replaced
as needed.

HOT WATER SUBSYSTEM

To assure long life and efficiency, the water heater tank should have a small
amount of water drained periodically. Oncé very month or two the drain valve
should be opened and the water allowed to run until it flows clean. This will
help prevent sediment buildup on the bottom of the tank.




ENERGY TRANSPORT SUBSYSTEM

The Energy Tramsport Module (ETM-1) has three pumps that should be lubricated
every three months. Proper lubrication is the most important single factor in
obtaining long life and trouble free operation., Each oil cup, two on motor and

one on the pump, should be filled with #20 nondetergent motor oil.

Transfer Fluid (SR-1), the ethylene glycol and water mixture, contains corrosion
inhibitors. An annual test of the fluid is necessary to avoid plumbing decay.
DO NOT ADD CHROMATE INHIBITORS TO SYSTEM. Using a standard pH test kit, dip a
short plece of test paper in a small amount of fluid drawn from drain valve #3
in ETM. Observe the color of the moistened portion and compare to color chart
with kit. The desired transfer fluid pH is 8 or higher. If the pH is less than
8, acids are forming in the fluid. The dwelling owner should call the solar
sysfem man to add inhibitor to system, Use Figure 4-1 to determine the correct
quantity of hibitor to be added. After 30 minutes of system operation, recheck
pH level for proper value.

If the pH is less than 8, the inhibitor is becoming depleted, and adding inhibitor
to protect the system is recommended. Such inhibitor is readily available from
the Dow Chemical Company in five-gallon lots. Since the inhibitors are specially
designed for Dowtherm SR-1 heat transfer medium, other type inhibitors should

never be mixed with this material.
CONTROL SUBSYSTEM

The control subsystem does not require any periodic maintenance. This subsystem

can be used to check system operation, as shown in Appendix A.

- 4-3
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SECTION 5
MAINTENANCE SCHEDULE

Table 5-1 outlines the routine maintenance required for the single-family Solar

Heating System.

Table 5-1. Routine Maintenance

Reference
Frequency Activity Section Appendix
Quarterly Check heat pump indoor unit air filter - E
every 3
mont: Hot water heater sediment drain 4 -
ETM pump lubrication - E
Semi-Annual Clean Collector Glass
or
Seasonal Clean purge unit
Clean heat pump outdoor unit -
Annual Storage tank fluid check -
Service heat pump indoor unit E
Solar collector fluid check 3,4 -

IR AR
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APPENDIX A

CONTROL SUBSYSTEM

Control Panel
Thermostat

Aquastat Controllers
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INSTALLATION

CAUTION :~,

I

1. Installer must be a trained,
experienced service techni-
cian.

2. Disconnect power supply before
connecting wiring.

3. Conduct thorough checkout when
installation is complete.

4, Shield the collector with sen-
sor against possible over-
temperature conditions prior
to system operation,

5. Wire additions to the leadwire
must be capable of withstand-
ing a temperature of 450°F
(232°).

MOUNTING ELECTRONIC TEMPERATURE
SENSORS '

Follow the system manufacturer's
recommendations for the best location
of the sensor. Each sensor should be
located so that.it experiences the
most useful temperature for proper
system operation.

Mount C773 in storage tank using an
immersion well as follows:

1. Drain system fluid to a point
below the sensor fitting.

2, Screw the well into the threaded
fitting. Use an approved pipe dope or
Teflon tape to seal the threads.

3. Refill system and check for leaks.

4, Insert the sensor probe into
the i mersion well until it bottoms.

5. Attach retainer clamp groove on
well spud. Fit wires in clamp groove
and lightly tighten screw. Do not
overtighten. If a remote sensor wiring
compartment is used, secure the sensor
with the spring clip instead of the
retainer clamp.

A-2

Install C773 as a collector sensor
using the mounting clip provided and
No. 8 or 10 screw. Install collector

sensor shield.

Temperatures in excess of 450°F
(232°C) will damage the sensor,
the collector with sensor against
possible.overtemperature conditions
prior to system operation. Do not
mount collector sengor to collector
fluid channels.

Shield

WIRING

All wiring must comply with applicable
codes and ordinances. The ETM has
three 1/2 inch conduit connections

for control wiring. (See Figure 1.)

Pressure terminal connections are
used for the wiring hookup.

If the amount of electronic tempera-
ture sensor cable used exceeds 100
feet (30.5 m), use No. 14 wire and
grounded metallic conduit or shielded
cable. Connect the shield to ground
at the panel. Grounded metallic
conduit and shielded cable (such as
Belden 8762 or equivalent) minimize

. possible radio frequency signal inter-
* 'ference.
~ wires must be capable of withstanding

Wire additions to the lead-

maximum collector stagnation tempera-

‘tures 1f installed within the col-

lector.
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ADJUSTMENTS

AUTO-STOP-ON SWITCHES: For norinal

operation, the panel switches should
remain in the AUTO position., The ON
and STOP positions of these switches
are useful during installation and
calibration of the heating system,
They may also be used for manually
operating the system if necessary.

COLLECTOR SETPOINT POTENTIOMETER.

The collector setpoint potentiometer
establishes the minimum fluid tempera-
ture that the heating system will
accept from the collector for direct
heating of the house. Set the col-
lector setpoint potentiometer to the
desired setting; 105°F (40°C) is the
recommended setting.

L. ADJUSTMENTS.

CHECKOUT

" AUTO-STOP-ON SWITCHES: One by one,

set the AUTO-STOP-ON switches in the

" ON position to check that the pumps

and control valve have been wired
correctly and that they are opera-
ting properly. Set to AUTO position
for system checkout.

HEAT PUMP: Complete all electrical
power wiring to heat pump nutdoor
unit, heat pump indoor unit and
electric coil. Complete all con-
trol wiring to control panel.

PROCEDURE: Follow instructions in
Table 1 for checkout of all modes
of operation.

OPERATION e

OPERATION

Space heating is controlled by a two-
stage heating thermostat. First-stage
heating utilizes solar energy if
available, while second-stage heating
will supply auxiliary energy. The
system control logic is as follows:

® Coilect solar energy when available.
Store energy under no-load condi-
tions.

e Provides energy directly to load
on demand. Use direct solar energy
before stored energy.

. o Use storage energy when direct

solar energy is not available.
® Use direct or stored solar energy
before auxiliary energy.

DIRECT HEATING FROM COLLECTORS

Whenever the collector plate tempera-
ture T, is greater than 105°F (adjust-
able) and there is a call for heating
from the space thermostat, pumps P)
and Pp are activated. Valve Vy is
positioned to direct flow to the
heating coil. The heat pump indoor
unit fan is activated to provide

warm air to the space.

An overtemperature limit on the heat
pump indoor unit fan will cause valve
V2 to direct flow to the storage

tank if the heating coil leaving air
temperature exceeds 140°F. Direct
heating operation will continue until
the space thermostat is satisfied or
until the collector plate tempera-
ture has dropped to 90°F,

’
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Table 1. Cc Subsystem Checkout Procedure
CONTROL SUBSYSTEM CHECKOUT PROCEDURE
SYSTEM RESPONSE (E = ENERCIZED,
DE » DE-ENGINERGIZED)
SPACE
OPLRATING Dls- THERMOSTAT PUNP | PUNP | PURP | VALVE | VALVE REAT PUNP SLECTRIC | PURCE
el COMNECT ADJUST SETTING Pl '2 PJ V, V2 FAN | OUTDOOR LWIT | COIL mir
Dicecs Meating Collector Energtae !
Frem Collectars Sensor, T, Firet Scage
B st terming) ! Heating
[ 14 - L1 e 2 BE oE bE [ 4 oe ve ot
Ty Senwor
at relay 2
tarminal HI
Divect Meating and { Collector Ensrgise v
suagisary Nesring | Semsur, Tp Second 14
- 4t tarming) Stage {only
Hl - Heuting E E DE bE E ¥ 1 afear bE
H2 approx,
Ty Sensor (10 min,)
at relay 7%
terminal ¥l
Resting From Ty Senvor Starage Energize
Ssorege &t relay % Tank Firet Scage
terminal HI, | Aquastat Reating
Shorg Sensor | Tgy, sst st Nt DE DE £ DE DE E 24 119 ot
Yps Jumper uiniaun
{ras Panel setting
N1 to €8
Wearing Prom Storsge Energize
Stovage and Tank Second [ 4
Ausgliesy Neating | termtoal H1, | Aquastet Stuge (only
Shore Senwor | Tgp, set st Hasting DE DE 4 DL DE | 4 3 after pr
Tye Jusper »inieue W2 spprox,
from Penal seteing (10 »in.)
#1 to o8
Pirss Scage Shory Sensor | Storage Tank Energise
Auntliary deacing [ Ty jumper Aquastst First Stage
{Ho Solsr) { trow Panel Tgy, wet at Heating .
Wl co oM maxinun # pE e oe DE DE E | 4 ot DE
setting
Piret ond Second Shore Semsor | Stovage Tsvk Enavpise
ftage Auxilifsry Tpe Jueper Aquestat Second 4
Haating (Wo Solar) | from Pansl TsT, set at Stage {only
Woeo N iR Wasting DE DE oe |.ox bE [3 [ after pe
esetiing 2 4pprox,
(30 win,)
Chavging Collected | Collector Set to
Solar Basrgy Sensor, T - OFF (3 [ oE oL ] -3 e oE oE
To Starsge Tank 0: terminal poaitien
L}
Pucge Excees Collector Purge Aquestat] Set to
Enargy (Kast Sensor, Tp Tepr set at OFF 4 DE [ 3 | 4 1 DE 11 DE &
(Rejeceion) st terminal ninimun position .
[} setting
Vangdlation Set Fan
- - Switch DE DE DE DE o€ £ [ LE DE
to ON
position
Cocling ‘Energize
- - Cooling b bE 1] bE ne [4 |1 oL oL
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On a second stage call for heat, the
heat pump is energized to provide
additional heat to the space. A
differential teniperature controller
senses the solar heating coil inlet
water temperature, Ty, and the heat

.pump leaving air temperature, THp.

*If that AT is greater tham 10°F,
valve V2 will permit solar water

to flow thru the solar heating coil.
If the AT falls below 5°F, valve

Vo will be energized to divert flow
to the storage tank.

The auxiliary electric heating coil
is available for additional auxiliary
heating whenever the outdoor ambient
temperature is below the normal heat
pump balance point temperature, in
this case 350F., The auxiliary elec-
tric heating coil is also controlled
by the second stage of the thermo-
stat and is energized after a 9-1/2

- minute time delay. The time delay

enables the heat pump to satisfy the
second-stage heating demand under
most conditions.

HEATING FROM STORAGE

Whenever the collector glate tempera~-
ture T, is less than 90 F (adjustable),
and there 1s a call for space heat,
pump 3 is activated to use heat from
the storage tank for space heating.
Valve Vo is positioned to direct
flow to the heating coil. The heat
pump indoor unit fan is activated

to provide warm air to the space.
Pumps Pj and Py are not allowed

to operate during this mode. The
high temperature limit located on
the fan functions as previously
described.

. The second stage of the thermostat

controls auxiliary heat from the
heat pump and the electric heating
coil as described above.

Co o T '

STORAGE CHARGING

Storage charging is accomplished when~
ever there is no call for heat and

the collector plate temperature Tp is
greater than the storage tank tempera-
ture Tgg by 18°F (adjustable). Pumps
P) and P are activated, and valve Vj
is repositioned to direct flow to the
storage tank. If this temperature dif-
ference falls to less than 3°F (adjust~

able), the storage charging mode is
terminated.

AUXILIARY HEATING

Whenever solar he:.ing is being uti-
lized, either dir(.:@ or stored, aux-
iliary heating is available through
the second stage of the space thermo-
stat as described above. When solar
heat is not available, auxiliary heat
is provided by the heat pump through
the first stage of the space thermo-
stat. Additional auxiliary heat is
available from the electric heating
coil through the second stage of the
thermostat as described above. An
energency heat switch on the space
thermostat bypasses the heat pump
balance point thermostat, T-1, and
enables the system to utilize the
electric heating coil for auxiliary
heat under all conditions in the event
that the heat pump is shut down or
removed for servicing.

VENTILATION

By placing the thermostat subbase fan
switch in the "ON'" position, the
thermostat will automatically energize
the fan in the heat pump indoor unit.

COOLING

Conventional direct expansion cooling
is provided by the heat pump as con-
trolled by the cooling section of the
space thermostat,




#4\% REJECTOR outdoor air across the purge coil

to cool the collector fluid.
4 purge. control aquastat Tgp on the

" discharge of the collectors allows
pump Py to run in direct heating or
gtorage charging modes if there is
no overtemperature condition. If
the temperature of the collector
loop fluid rises above 210°F
(adjustable), pump P2 is shut off,
and valve V, is energized, diverting
flow through the purge unit. The
purge unit fan in energized forcing

DOMESTIC HOT WATER HEATING

Whenever domestic hot water is drawn
from the water heater, it is replaced
by preheated water from a coill in .
the storage tank. A thermostatic
mixing valve 1s used to regulate the
hot w.ater supply from the water

heater to 1409F,

TROUBLESHOOTING

When the Control Panel does not appear
to be operating properly, the following
steps may be taken to troubleshoot sys-
tem problems:

-

3
o
o

4060
4000

-4

1. Determine the temperatures at
the differential temperature controller
and solar aquastat controller sensors.
For the differential tempeature con-
troller, use a high resistance ohmmeter
to measure the resistance across the
remote sensors, Refer to Figure 2 to
convert the resistance measurement
to a temperature reading.

o«
8
-
3

SENSOR RESISTANCE IN OsMS
b3
-4
o

2500

+50 B o 100 200 300
|-46) {18} 138} 193] [1a9]

SENSOR TEMPERATURE (111}

Figure 2. Converting Sensor
. Determine the temperature that the Resistance into Degrees F (C).
solar aquastat is experiencing by ad-
justing the set points with a screw-
. driver and listening for the relays
N to operate when the relay in the 3. Check the location of the sen-
aquastat changes state. Observe sors for the differential temperature
temperature scale for temperature controller and solar aquastat con-
reading. troller. Make certain that each sen--
sor is located so as to measure, the

most appropriate temperature for

2. Read the OPERATION section to
determine which mode(s) the heating
system should be operating in based
on sensor temperatures and the space
temperature.

proper system operation. If the
sensors are not providing correct
temperature readings, change the lo-~
cation and mount properly.
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4. Check that the solar aquastat
is operating properly by adjusting
the control point of the aquastat
limit controller and listening for
the relays to operate. Reset to the
proper temperature.

:

5. Check that the differential
temperature controller relay is
operating properly by disconnecting
the wire to high temperature terminal
HI. Relay should pull in. Reconnect
sensor wire to high-temperature ter-
minal HI and disconnect wire to low-

temperature terminal LO. Relay
should drop out. Reconnect sensor
wire to low-temperature terminal LO.

6. Check system operation on a
mode~-by-mode basis using the pro-
cedures of Table 1.

7. If necessary, check for proper
relay operatioun. See Figure 3 for
internal wiring schematic of control
panel.

8. For replacement parts list,
see Figure 4.

|,_..._,,4,,_- S .I.V! - .-
[ -
I
- _’z‘:]—._
. .._1~~- [
1y WM —{ e
2 PRI ) .
SE %‘T—J e
! “5‘“ SRS A 1187
l__lE_r? _! L
[ s it
By i TN
71 et o —e
o O I R A e
Y S ]
4K °
® it J“ —~@ H Jiipl)y"d 1
SN, S [ : (R4
osisanak
- 7 ~B) ‘
. i - 4 i mrarg
A2 e
" _¢ijl e T ———
£ Y- -t ~(i poite @)
PONGRECE s o S
s T ) T
.})7-”',‘..,.—,{,;,!!{'(4 w7 — lerte o I‘
" o se Hs 7 [
S P I e
i @-:JLB-MA,:‘«E;:M\\‘M i - —.I T -
’ i 1
'A!\,xv’“—“»?o,‘-fw""";ﬁ\“;‘.ﬂl\bh 'TJ e
OO0 E e —
FJ e Cammm e
w3 ] ALK -
@%Hk*j P U X jr'
Ay
L.’ﬁl_tj__rr EIN \'o"Lf S
) ielnrem o w
[T e —
159
o uuz a—)]
[0 I— T :
= |
- 2N -5
Figure 3. Control Panel Wiring Schematic
A-8 .

R . A A




LOCATION ™ { T10) PA N MANUFACTURER
5
1 7K I Differential Temperature R7412A1( Honeywell
; t [
2 3¥ [ I Temp. Controller I Honeywell
3 1K witching Rela R822 Honeywell
4 Alk Switching Relay RB222N1( Honeywell
5 & l Sw hing Rela RB222N Honeywell
6 A2K | Swi 1ing Rela R8222B106 Honeywell
7 4K ' W g Rela RE N Honeywell
8 Sk : W g Rela R822 € Honeywell
9 6F | W Rela RK Honeywell
10 RES l Switching Relay R N Honeywell
11 EM.HT | Switching Relay RS Honeywell
12 19F ] Potentiometer 10 Honeywell
12 201} Resistor 802 31 Honevwell
13 -- ' Manual Switch 1137 Honeywell
14 TIMEE Lkww t Timer DA General Time
? ) Replacemen I t




SOLAR-HEAT PUMP
CONTROL PANEL
; | SK-142183
.[ |

INTERNAL WIRING CHECKOUT

If the control panel has been disconnected for relay replacement, croubleQShooting.
etc., the internal wiring of the control panel can be checked out by the following
procedure:

1.) Disconnect all field wiring to control panmel.
2.) Provide two separate 24-volt AC, 40VA transformers
and connect to control panel as called for in check-

| out procedure.

3.) Connect 120V power to L1 (line) and L2 (ground) as

‘called for in checkout procedure.

. &) ' Check out each mode of operation as described in

following checkout procedure.

A-10




ENERGY TRANSPORT MODULE CHECK-OUT (New Castle Site) ETM=-2

SET-UP all switches in AUTO position, 120V to L1 and L2

24V between V and C, separate 24V between VR and X

NOTE: Disconnect all power after each test

1.

2.

DIRECT HEATING

a.) Jumper Y to M

b.) CM and HI open, Jumper CM to LO
Jumper COM to L0 on 7K

Jumper 91 to 92

OPERATION - Pj; and Py should run
) Proceed to next test

N - et

C.
d.
el
f.

FAN HIGH LIMIT

a,)-d.) Same as la-d above, (simulate direct heating)
e.) OPERATION - P; and P9 should run

f.) Jumper FL to L1

g.) OPERATION - V9 should operate

h.) Remove jumper from FL to L1.

i.) Proceed to next test

DIRECT HEATING WITH HEAT PUMP AND ELEC. HEAT ON
SECOND STAGE CALL FOR HEAT

a.
b.
c.
d. ,
e.) OPERATION - P; and Pgy should run
f.) Jumper L. to L
g.) Jumper VRto Y
h.) OPERATION - 24V between M and C

- Reset timer runs,

- After 9 1/2 minutes (approx.) 24V between Y and X

Same as 1la, b, ¢,d above

- i,) Remove all jumpers for next test

HEAT FROM STORAGE

a,) Jumper V . to M

b.) Jumper CM to HI

c.) Jumper COM to LLO on 7K
d.) Jumper 81 to 83

e.) OPERATION - P3 should run
f.) Proceed to next test

A-11
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5.

7.

8.

9.

HEAT FROM STORAGE, HEAT PUMP COMES ON (SECOND STAGE)
AND STORAGE WATER TEMP, TOO LOW; HEAT FROM STORAGE
IS SHUT-OFF

a.~d.) Same as 4 a-d. above

e.) OPERATION - P3 should run

f.) Jumper YR toY

g.) OPERATION - 24V between M and C
h.) Remove jumper COM to LO on 7K
i.) Jumper COM to I1IGH on 7K

jo) OPERATION - Pg should stop

k.) Remove all jumpers for next test

STORAGE CHARGING

a.) Jumper CM to L.O

b.) Jumper 91 to 92

c.) OPERATION - P;, P5 and Vg should operate
d.) Proceed to next test

PURGE

a.)~b.) Same as 6 a,b above, (simulate storage charging)
c.) OPERATION - P;, Py and V, should operate
d.) Remove jumper 91 to 92
e.) Jumper 91 to 93
f.) OPERATION - P2 should stop
- P; and Vg should continue to operate
- 120V between V1 and L2
g.) Remove all jumpers for next test

HEAT PUMP ON FIRST STAGE HEAT (NO SOLAR AVAILABLE)

a,) Jumper Y to M

b.) Jumper CM to HI (COM to HIGH on 3K)
Jumper 81 to 82

OPERATION = 24V between M and C
Proceed to next test

a0

-

o]

HEAT PUMP ON FIRST STAGE HEAT (NO SOLAR AVAILABLE)
SECOND STAGE CALL FORHEAT IS ELEC. HEAT

a,)-c.) Same as 8~c. above

d.) OPERATION 24V between M and C

e.,) Jumper L, to L

f.) Jumper VR toy

g.) OPERATION - after 9 1/2 minutes (approx.) between Y and X
h.) Remove all jumpers

TESTING OF ETM CONTROL PANEL IS COMPLETE
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Honeywell

THESE THERMOSTATS AND SUBBASES
PROVIDE LOW |VOLTAGE CONTROL OF
MULTISTAGE HEATING AND COOLINGC
SYSTEMS INCLUDING HEAT PUMP
SYSTEMS.

0 T872 Thermostat requires a Q672 Subbase.

0‘Q672 Subbase provides system and fan
switching, wiring terminals, and mounting
base for T872 Thermostat.

O T872 Thermostat has silent dust-free
mercury switches operated by coiled bimetal
elements.

0 Q672 Subbase mounts on wall or horizontal
outlet box.

0O Adapter plate available for mounting Q672
Subbase on vertical outlet box.

O Heat anticipator(s) are adjustable or fixed;
cooling anticipator(s) are fixed.

O External levers and scale for temperature
setting located on top of thermostat case.

O Cover thermometer on most T872 Thermo-
stat models.

O Locking cover and locking lever screws
available for T872 Thermostats.

O Plastic thermostat guards available for T872
Thermostats.

0 Key lock cover with tumbler lock available
for T872 Thermostats.

1y OF THH

. JCIBILE ,
REPR( m::« ‘w\t‘-\-ﬁ s POOR

 MULTISTAGE
THERMOSTAT
AND SUBBASE




STANDARD MODELS
1872 THERMOSTATS

ELECTRICAL RATING: 24 tc 30V ac,

SWITCHING: Coiled bimetal slements operate mercury
switches.

TEMPERATURE ADJUSTMENT: Heating and cooling
setting lever , with common scale located on top of
thermostat base. Common ‘lever for heating and
cooling on T872R,

TEMPERATURE SCALE RANGE: 44 to 86 F [7 to
30 C|, standard; optional ranges available.

THERMOMETER RANGE: 52t0 98 F 11 to 36 C).

CHANGEOVER DIFFERENTIAL: 3 F [2 C] minimum
between heating and cooling,

INTERSTAGE DIFFERENTIAL:
Standard Models—mechanical differential is 1 F
[0.6 C| between heating or cooling stages; operating
differential is approximately 1.9 F [1 C] between
stages in heating or cooling.

FINISH: Silver bronze,

MOUNTING MEANS: T872 Thermostat riounts on
Q672 Subbase, Subbase mounts horizontally on wall
or outlet box. Mounts on vertical outlet box with
optional 130821A Adapter Plate Assembly.

(See Fig. 1)
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FIG. 1-DIMENSIONS OF T872 THERMOSTAT
MOUNTED ON Q672 SUBBASE.

INSTALLATION

1. Installer must be a trained, experienced
serviceman.

2. Disconnect power supply to prevent electrical
shock and equipment damage.

3. Do NOT short across coil terminals on relay.
This may burn out the heat anticipator.

4. Run wires as close to the subbase as possible.
To prevent interference with the thermostat
linkage, keep wire length to a minimum, and
make certain wires do NOT protrude outward
beyond standoffs (Fig. 4). Push excess wire
back into the hole, and plug hole to prevent
drafts from affecting thermostat operation.

5. Do NOT overtighten thermostat captive mount-
ing screws. This may damage the threads in the
subbase.

6. Always conduct a thorough checkout when
installation is complete.

IMPORTANT
Thermostats are calibrated at the factory using
subbases mounted at true level. Inaccurate sub-
base leveling will cause thermostat control.
deviation.

LOCATION

Locate the thermostat about 5 feet [1.5 metre] above
the floor in an area with good air circulation at average
temperature.

Do not mount the thermostat where it may be
affected by-—

—drafts, or dead spots behind doors and in corners,

—hot or cold air from ducts.

—radiant heat from the sun or appliances.

~concealed pipes and chimneys.

~unheated (uncooled) areas behind the thermostat.

SUBBASE MOUNTING

The subbase is designed for mounting on a wall or
horizontal outlet box. (Adapter assembly, Part No.
130821B, with cover plate only is available for covering
wall marks from old thermostat.) An adapter assembly,
Part No. 130821A, with adapter ring and cover plate is
available for mounting on a vertical outlet box. Tc
mount subbase, proceed as follows:

1. At the location selected, prepare an opening for
the thermostat wires.

2. Run low voltage thermostat wires to the location,
and pull about 4 inches [100 millimetres] through the
wall opening.

NOTE: Use color-coded thermostat cable for proper
wiring.

3. If mounting the subbase on a vertical outlet box
(Fig. 2), install the adapter ring with the 2 screws
provided.

A-l14:
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VERTICAL
OU;LEY

THERMOSTAT COVER

FIG. 2-INSTALLATION OF Q672 SUBBASE ON
OUTLET BOX.

4. Pull thermostat cable through cover plate (if used)
and subbase opening. Secure the cover plate and subbase
with the 2 screws provided, but do not tighten.

Thermostats ar: calibrated at the factory using sub-
bases mounted at true level. Inaccurate subbase leveling
will cause thermostat control deviation.

5. The subbase mounting slots provide for minor out
of level adjustments. Level the subbase using a spirit
level, as shown in Fig. 3 and tighten subbase mounting
SCrews.

MOUNTING HOLES (I)I

jSFlRIT LEVEL /TERMINAL BLOCK

THERMOSTAT /TO SPRING FINGER
CABLE OFENING  CONTACTS ON THE
THERMOSTAT

7

POST {2) FOR
MOUNTING
THERMOSTAY

FIG. 3~LEVELING THE SUBBASE.

WIRING

All wiring must comply with local electrical codes
and ordinances.

A letter code is near each terminal for easy identifica.
tion, Typical terminal designation and wiring connections
are listed in Tables 1 and 2.

FOR STRAIGH
lNS&'.NUON-—I FOR WRADA B JUNE

STRIP.S/1% IN. |8 MM) +STRIP 716 IN [11 M2

\BARRIER' ’ an

FIG. 4-BARRIER CONFIGURATION,

TABLE 1-TERMINAL DESIGNATIONS

TYPICAL CONNECTION

TERMINAL

8 Heating damper motor: changeover vaive

(if used).

€ Emergency heat relay.
G Fan relay coil.
(¢

Cooling damper motor; changeaver valve

{if used).

Power connection to transfoymer (in-
R ternally connected for cooling and

heating),
Re Power connection to cooling transformer,
RH Power connection tc heating transformer.,

W1 Stage 1 heating control,
Wo Stage 2 heating control,
Y1 Stage 1 cooling control.
Y2 Stage 2 cooling control.
X-X1-X2-C [Clogged filter switch,

TABLE 2-ALTERNATE CONTROL CIRCUIT

TERMINAL DES!GNATIONS
ALTERNATE |STANDARD TYPICAL

DESIG- DESIG- CONNECTION
NATIONS NATION

\' \Y R 24 volt power supply
H1 ~ Wi First stage heating
H2 Y w2 Second stage heating
C1 M Y1 First stage cooling
Cc2 — Y2 Second stage cooling

F F G Fan

- - B Heating changeover

- R 0O Cooling changeover

The shape of the terminal barrier permits insertion
of straight or conventional wrap-around (Fig. 4) wiring
connections. Either method is acceptable. When making
connections, strip wire to the length specified in Fig. 5.

Follow the equipment manufacturer’s wiring instruc-
tions, if available, when wiring the subbase. Figure 5
shows internal wiring schematic for this unit,
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Run wires as close to the subbase as possible, To
prevent interference with the thermostat linkage, keep
wire length to a minimum, and inake certain wires do
NOT protrude outward beyond standoffs, (Fig. 6), Push
excess wire back into the hole, and plug hole to prevent
drafts from affecting thermostat operation,

STANDOFFS {2)
MAKE SURE

WIRES DO NOY
PROTRUDE BEYOND

FIG. 6—-INDIVIDUAL SCREW WIRING FOR Q672
SUBBASE.

HEAT ANTICIPATOR SETTING

Set the heat anticipator scale to match the primary
control rating, When using a T872 Thermostat with 2
stages of heating, set both heat anticipators to match
their respective primary control rating. If the primary
control nameplate has no rating or if further adjustment
is necessary, use the following procedure to determine
the current draw of each stage.

The current draw of each heating stage must be
measured with the thermostat removed.

1. Connect an ac ammeter of appropriate range be-

tween the heating terminals of the subbase-
Stage l-not applicable
Stage 2-between Y and VR

2, Move the system switch to HEAT or AUTO,

3. After | minute, read the ammeter and record
the reading.

Stage 1-N/A
Stage 2- amp.

4, After mounting the thermostat (see Thermostat
Mounting, next paragraph), eet the adjustable heat
anticipator to match the respective reading measured
in step 3.

5. Feor Solar-Heat Pump system set Stage 2 heat
anticipator at 0.4 amp.

A-17
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If equipment cycles too fast, set the anticipator to
a higher current rating, not more than 1/2 division at a
time, and recheck cycle rate. Most conventional 2.stage
heating equipment is designed to operate at 3 cycles per
hour, and 1l-stage heating equipment at 6 cycles per
hour, at 50 percent load conditions. When using a T872
Thermostat in' heat pump systems, set the heat antici-
pator at 140% of the actual primary control current
draw to reduce the cycling rate,

Most heat pump systems should cycle 2-1/2 to 3
times per hour.

THERMOSTAT MOUNTING

1. Remove the thermostat from the polystyrene
shipping container,

2, Remove the thermostat cover by pulling the
bottom edge of the cover upward until it snaps free of
the locking springs,

NOTE: The cover is hinged at the top and must be
removed by pulling up at the bottom.

3. Carefully remove and discard the polystyrene
packing insert which protects the mercury switches
during shipment.

4, Turn the thermostat base over and note the spring
fingers which engage the subbase contacts. Make sure
the spring fingers are NOT bent preventing proper
electrical contact with the subbase.

5. Set the heat anticipator indicator(s), Fig. 7, to the
respective current setting of each stage. See Heat
Anticipator Setting.

\
MOVE INDICATOR TO
MATCH CURRENT RATING

OF PRIMARY CONTROL 742

FIG, 7-ADJUSTABLE HEAT ANTICIPATOR
SCALES.
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SERVICE

r

Before servicing, disconnect power supply to
prevent electrical shock or equipment damage.

THERMOSTAT

T872 Thermostats are accurately calibrated at the
factory; THEY DG NOT HAVE PROVISION FOR
FIELD CALIBRATION.

THERMOMETER

To calibrate the thermometer:

1. Remove thermostat cover by pulling up from the
bottom until it clears the locking springs. If cover has
optional locking screws, these must be backed out before
cover can be removed.

2. Set the cover on a table near an accurate
thermometer.

3. After allowing 5 or 10 minutes for stabilization,
compare the readings. If they are the same, replace
cover and put system -into operation. If they are
different, recalibrate the thermostat thermometer, step 4.

4. Insert a small screwdriver in the thermometer shaft
(Fig. 8) and turn it until the thermometers read the
same. When thermometer is calibrated, replace cover and
place system and fan switches for desired operation.
WOTE: Hand heat will offset the thermometer reading.

After making each adjustment, wait 5 or 10 minutes

for the thermometer to stabilize before comparing.

b\\\p\‘ 3

\

.

F1G. 8 -THERMOMETER CALIBRATION.

BULB REPLACEMENT

Befoye replacing bulb, shut off the power supply to
prevent shorting out the transformer at the bulb
terminals, or move subbase system switch to "OFF.”

Replace bulb in subkases with optional malfunction
light as follows,

1. Remove the thermostat from the subbase.

2. Remove the snap-on shield that covers the light.

" 3. Disconnect the field wire from the “X" terminal
to prevent shorting out the transformer at the bulb
terminals.

4. Snap out the old bulb and replace it with a new
bulb, Part No. 129571. The bulb contact should seat in
the depression in the socket base, The bulb may be
screwed in farther, if necessary, for a better electrical
connection. When installing bulb, use needlenose pliers.

5. Reconnect the field wire to terminal “X."”

6. Replace the shield and mount the thermostat.
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Honeywell

AQUASTAT CONTRCLLERS ARE IMMER-
SION TYPE DEVICES FOR LIMITING OR
REGULATING THE TEMPERATURE OF
LIQUIDS IN BOILERS, STORAGE TANKS,
AND OTHER APPLICATIONS WHERE TEM-
PERATURE CONTROL OF LIQUIDS IS
REQUIRED. AS THE TEMPERATURE OF
THE CONTROLLEDMEDIUMRISESTOTHE
SET POINT, EXPANSION OF THE FLUID
IN THE SENSING ELEMENT OPERATES
THE INTERNAL SWITCH OR SWITCHES.

() The L4006, 7, and 8 provide spst switching
for high or low limit control of a burner.

0 The L4006G model has two spst switches
that make and break in sequ 2nce to provide
boiler sequencing.

() The L6006 and 8 provide spdt switching
for low limit and circulator control.

() Models which break contact on a tempera-
ture rise to the set point are calibrated for high
limit use. They are also suitable for low limit
control if a separate high limit control is used.

() Ambient compensated models are available
to prevent control-point shift caused by
temperature fluctuation at the case.

[0 Visible control point scale and external
adjustment screw permit easy setting.

() Models are available for either horizontal
or vertical insertion of the sensing element.
The sensing element may be directly immersed
or placed in an immersion well.

Remote bulb models are available if the
controller must be mounted at a location away
fromn the sensing elemeri.

[0 Remote bulb models may also be used to
sense air temperature in ducts and in outside
air sensing applications

O Totally enclosed Micro Switch st >-acting
switches are used in all models.

S.K.
7-75
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- SPECIFICATIONS

SPST MODELS:

MIDSCALE SWITCHING
MODEL |APPLICATION |RANGE (F) DIFFE(I;‘E)!NT!AL INSERTION?| ON TEMP, AVAILABLE OPTIGNS
RISE
Tradeline models which in-
clude well and tube of heat
conductive compound, Plas-
tic shield for covering well
1 in/ water heater applications,
1 o4 80 |2 or 6 fixed o 3/4 in. NPT brass spud.
L4006A :‘:g‘l;tor ow 1 log :g ;40 5 to 30 adj. r horizontal breaks Centigrade scale markings,
Factory set stops at 160 F,
185 F, 190 F, 200 F, or
' 220 F, Dial marked WARM,
NORMAL, HOT, Insulation
depths of 1-1/2, 8, or 5
inches,
40 to 180 | 5 rixed or 3 inch insulation depth. 3/4
L4006B |circulator or 5 to 30 adj horizontal | makes inch NPT brass spud,
100 to 240 :
high or low ; horizontal - 10 in, element, Factory
L4006C limit 100 to 240 |2 or 5 fixed direct br eflkS set stop at 205 F,
L4006ED | high limit 110 to 250 | Manual horizontal [y ..o1o 3/4 in, NPT brass spud, 3
reset or vertical in, insulation depth.
5 fixed : breaks
: horizontal
L4006G sequencing 100 to 240 | interstage . two
3-10 F adj, or vertical switches
high or low 2 or 5 fixed . o o : .
L4007A limit 100 to 240 5 to 30 adj.’ vertical breaks Centigrade scale markings.
L4007B | circulator | 100 to 240 | 2 fixed o, |vertical | makes .
5 ft.6 in., 8 ft,6 in, or 10 ft,
i 40 to 180 remote capillary. Factory
L400Aa | high or low or g ?i;ed remote breaks set scale stop at 120 or
limit 100 to 240 | 5 to 30 adj. bulb 200 F, External adjusting
‘ knob, Centigrade scale
markings,
a | circul 5 fixed or remote 1.6 in. : .
1.4008B2 | circulator 100 to 240 5 to 30 adj. bulb makes 8 f.6 in, capillary
: 7 £t.6 in., 20 ft.capillary or
fast response element,
ambient 0to 70 remote i
L.4008C* | compensated or 2 or § fixed breaks External adj, knob, 150 va
high limit 40 to 180 bulb rating at 120, 240v ac,
g High limit stamped on case
scale lock,

I.4008 models continued on

page 3
Copper well or fitting is supplied with all models except remote bulb type.

size (1/2 or 3/4 inch) and insulation depth.

bManual reset (trip-free)-—&vitchbreaks circuit and locks out when controlled medium reaches set point,

When ordering, specify boiler tapping

Con-

trolled temperature must drop 20 degrees below set point before contacts can be manually reset.

S
i

,\

_ ORDERING INFORMATION

5‘,

OPERATING RANGE. .
.3, DIFF!nENTlM.,AMsTABL
.. OR MANUAL R

ET
. 3

P WEI\; &R%ER!NG REFER TO THE T ADELIHECATALQQ OR MICE SHEET FOR COMPLETE ORDERING SPECIFICA'MON

ORDER FROM —

* 1. YOUR USUAL SOURCE, OR -

2. HONEYWELL _ .

1888 DOUGLAS DRIVE, NORTH .
MINNEAPOLIS, MINNESOTA 66422 ao
{IN CANADA - HONEYWELL CONTROLS LIMITED '
740 ELLESMERE ROAD :
SCARBOROUGH, ONTARIO)

e
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SPST MODELS CONTINUED:

AP A,

[ MIDSCALE SWITCHING
MODEL |APPLICATION| RANGE (F){DIFFERENTIAL|INSERTION2ION TEMP. AVAILABLE OPTIONS
(F) RISE_
Tradeline model available,
Centigrade scale markings,
Hot tinned 8 ft.capillary,
Electrical rating: 2.3 amp
at 120-240v ac, full load,
ambient 0t 70 remote Fast response, 10 ft.ar-
1.4008D? | compensated or 2 or 5 fixed bulb makes mored capillary with 3 ft,
circulator 40 to 180 bulb. External adjustment
knob. Factory set scale
stops at 120, 220, or 250 F,
Plastic shield for covering
well in water heater
applications.
40 te 80
. Factory set scale stop at
L4008E3Y| high limit or manual remote breaks ;
110 to 200 reset bulb 250 F. 8 f{t.6 in. capillary,
remote All models less case and
1400872 | high limit | 100 to 240 | 5 fi b | cover. 18 in, capillary and
g fim ° 5 fixed bulb breaks 1/2 in. well assy. Factory
set scale stop at 220 F.,
L4008K? | circulator | 40 to 180 | 5 fixed yemote | makes | Al models less cover.
SPDT MODELS:
MODEL | APPLICATION| RANGE (F) ungﬂﬂgzsg%{fb (p)| INSERTION? | AVAILABLE OPTIONS
Tradeline model which includes
circulator 100 to 240 well adapter and tube of heat con-
Le0ogaa| and low or 5 fixed or horizontal | ductive compound. 3/4 in. NPT
limit or 110 to 290 | 5 to 30 adj. brass spud. 3 in, insulation
high limit depth. Horizontal or vertical
mount available on same models,
circulator
and low 5 fixed or 3/4 in, brass bulb compression
L6006B | |\ ot or 100 to 240 | 5 yo"a9 ag5, horizontal fitting. P
high limit
circulator Tradeline model with 5 ft.cap-
§ s 100 to 240 | 5 fixed or remote illary, Range of -30 to 70 F.
: a
L8008A%} and low limit | "3 4,70 | 5 or 30 adj. bulb Centigrade scale markings. With-
cooling out cover.
Tradeline model, 150 va switch
dual f . remote rating, Centigrade scale
a| dual fuel 0to 70 . bulb, markings., 7 {t.6 in. armored
LB00SC™ | changeover 40 to 180 | 2 or 5 fixed May be capillary. External adjustment
duct mounted,} knob, Lock type cover. 20 ft.
element, Averaging element.
L600SE? ambient 40 to 180 | 5 fixed remote All models less enclosure, Front
compensated bulb mounted.

aCopper well or fitting is supplied with all models except remote bulb type. When ordering, specify boiler tapping
size (1/2 or 3/4 inch) and insulation depth,

bManual reset (trip-free)—Switchbreaks circuitand locks out when controlled medium reaches set point. Con-
trolled temperature must drop 20 degrees below set point before contacts can be manually reset.

NOTE: The following specifications are standard.

table.

ELECTRICAL RATING (AMPS):

Models with 2 F fixed differential—

Variances, available as options, are noted in the preceding

Models with 5 F differential—-

120v ac 240v ac
120v ac 240vac  FULL LOAD 8 5.1
FULL LOAD 2.6 1.3 LOCKED ROTOR 48 30,6
LOCKED ROTOR 15.6 7.8 INDUCTIVE CURRENT .25 at 1/4 to 12v de
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PRESSURE RATING: ACCESSORIES:
Capillary bulb (direct immersion)~200 psi, Weatherproof enclosure—Q615,
Immersion well—255 psi, Immersion wells—
SENSING BULB FULL: Liquid. Tolvene or Silicone, Copper, 1/2 NPT, 3 inch insulation—Part No.
. 121371L.
CAPILLARY LENGTH (including bulb): Remote bulb Copper, 3/4 NPT, 1-1/2 inch insulation— Part
models—60 inches, No. 121371B
SENSING BULB DIMENSIONS (inches): 2-7/8 long, Copper, 3/4 NPT, 3 inch insulation—Part No.
3/8 diameter. 121371M.
INSERTION DEPTH: 3-3/8 inches. Copper, 3/4 NPT, 1-1/2 inch insulation, plastic
. sleeve—Part No. 12131K.
INSULATION: Brass. 1-1/2 or 3 inches, Specify Copper, 3/4 NPT, 3 inch insulation, plastic
when ordering. sleeve—Part Nc;. 121371N., y
. _ Stainless steel, 1/2 NPT, 1-1/2 inch insulation
PROVISION FOR WIRING: Screw terminals, —Part No. 1’2]371& '
MOUNTING: Horizontal and vertical models mount Stainless steel, 3/4 NPT, 1-1/2 inch insulation
directly to an immersion well installed in a boiler —Part No, 121371F,
fitting. Remote bulb models have 3 mounting holes Bulb Compression Fittings (see Fig. 6) —
rear of case for screw mounting to a vertical Brass, 1/2 NPT plug. 1-1/2 inch insulation—

surface, Part Nc}. 1044868, y
. . Brass, 3/4 NPT plug. 1-1/2 inch insulation—
FINISH: Gray. Part No. 104486C.
INSTALLATION DIMENSIONS: Sece Figs. 1 and 2, Capillary Compression Fittings (see Fig., T)—
Copper, 1/2 NPT plug. 1-1/2 inch insulation—

IMMERSION WELL DIMENSIONS: See Fig. 3. Part No, 104484C.
BOILER FITTING AND BULB DIMENSIONS: See Copper, 3/4 NPT plug, 1-1/2 inch insulation—
Fig. 4. Part No. 104484B.
H ALTERNATE
KNOCKOUT FOR . .7 PGSITION
» o OF SENSING
oM AL NOOELS i ELEENT
SIMILAR KNOCKOUT A i . CAPILLARY
ON BOTTOM FOR )
HORIZONTAL INSERTION iy
AND REMOTE BULB T
MODELS U+
14—
R S
.T
€
3
T
MOUNTING
5 HOLE FOR
5 3 16 INCH
RESET SCRE (3 10
‘ B
a iRl =y
- N 0 ELEWENT L IS VA 2
: FOR 16
A 1% |- IR ‘ s
N | ™~ ALTERNATE POSITION
| T FOR 3 4 N —1 i‘l Il— L_JI|  OF SENSING ELEME
"7 A% | ,/' CoRouir o% a 8 i i CAPILLARY NT
R VERTICAL | 4 ] 1080
{ msermon L B4
I MOE$LS ELEMENT 10
o FaR ‘I'TF‘ FIG. 2-INSTALLATION DIMENSIONS FOR REMOTE BULB
AL MODELS. OTHER DIMENSIONS SAME AS FIG. 1.
FIG. 1-INSTALLATION DIMENSIONS,
1/2 OR 3/4~ 14 NPT
1/2 OR 3/4-14 NPT __L J
3
)% )%
T 2
14—t 33 | [ — 8 i
' ? [} 1070 ton

FIG. 3—-IMMERSION WELL DIMENSIONS FOR ALL MODELS FIG. 4-BOILER FITTING AND BULB DIMENSIONS FOR L4006C,
EXCEPT L4006C, L4007D, AND L60068B. 1.4007D, AND 1.60068B.
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T INSTALLATION

The manufacturer usually provides a tapping for
insertion of the controller's sensing element, This
tapping is located at a point where typical water tem-
perature can be measured. Depending on model, the
element is inserted in an immersion well, through
a boiler fitting, or directly immersed,

Installation should be made by a qualified serviceman.
Follow the instructions furnished by the system man-
ufacturer, if available. Otherwise, refer to appropriate
procedure listed below,

IMPORTANT
Controller may be used with or without immersion
well, Well, if used, must fit sensing bulb snugly
for good thermal response, Insert bulb until it
rests against bottom of well, then hold it there
while tightening the tubing clamp.

MOUNTING REMOTE BULB MODELS

The remote temperature-sensing bulb can either
be installed in an immersion well (Fig, 5) that ex-
tends into the boiler or tank, or it can be directly
immersed in the liquid. For installations not using a
well, secure the remote bulb with a bulb compression
fitting (Fig. 6), or capillary compression fitting
(Fig. 7).

Well, bulb compression fitting or capillary com-
pression fitting must be ordered separately. Sizes
available: 1/2 in., 3/4 in, NPT spud. Well, if used,
must fit sensing bulb snugly for good thermal re-
sponse, Insert bulb until it rests against bottom of
well, then hold it there while tightening the tubing
clamp. (See Fig. 5.)

The boiler manufacturer generally provides a
tapping for the insertion of the Aquastat controller's
sensing element. This tapping should be located at a
point where typical water temperature can be mea-
sured. The bulb or protecting immersion well must
never be located close to a hot or cold water inlet or
a steam coil.

If the system is filled, drain system to a point be-
low the boiler tapping, or wherever the sensing bulb
is to be installed.

The bulb can also be ingtalled in the supply line of
an indirect water heater, inthe direct water heater
itself, or in the feed riser, about 6 in, above the
boiler, If the riser is valved, the bulb can be in-
stalled between the boiler and the valve,

NOTE: Avoid making sharp bends or kinks in the
capillary., Bends should be no sharper than 1 inch
radius.

After installing, carefully coil excess capillary at
the bottom of the controller case.

IMMERSION WELL MOUNTING

1, Screw the well into the boiler, tank, or pipe
tapping.

2, Insert bulb in well, pushing tubing until bulb
bottoms in well, .
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3, Attachretainer clampto end of well spud. Loosen
draw nut and spread jaws of clamp with screwdriver
if necessary,

4. With retainer clamp attached to well spud (be
sure jaws of clamp hook over ridge at end of spud, as
shown at points "A'), adjust tubing to fit through re-
tainer clamp groove, as shown at point "B, "

5. Tighten draw nut so that retainer clampisfirm-
ly attached to well spud and tubing is held securely in
place.

. : CAUTION
Do not secure draw nut so tightly that retainer clamp
could collapse tubing.

SCREWDRIVER

SPREAD JAWL TO FIT
OYER RIDGE ON SPUD
OF WELL

INSET=-RETAINER CLAMP

RETAINER CLAMP

1012

FIG, 5~-IMMERSION WELL FITTING.

MOUNTING WITH BULB COMPRESSION FITTING

CLAMP B
CLAMP A

CLAMP SCREWS (2)

BULB COMPRESSION FITTING
< { SEALING WASHER

Y //“wLB

L ledkd INSERTION LENGTH

nagana

" APPROX, 3-3/16 —~=—""

SPLIT SLEEVE 1073

FIG. 6—-BULB COMPRESSION FITTING. USE WITH MODEL
L4008A,B,E,J, OR L600BA.

1. Screw the fitting into boiler or pipe tapping.

2. Slide sealing washer onto bulb.

3. Insert bulb into boiler fitting until bulb bottoms.
4; Slide split sleeve into fitting.

5. Place clamps A and Bonassembly so that sleeve
is drawn into fitting when screws aretightened. Note:
make sure that nub on clamp A engages spacebetween
sleeve and clamp.

6. Tighten clamp screws evenly,
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MOUNTING WITH CAPLARY COMPRESSION FITTING

COMPOSITION DISC
(SLOTTED)

CAPILLARY
TUBING

p/

J SLOTTED WASHERS -
LPACK'NG NUT

ASSEMBLE IN PAIRS 'Iﬂ

e

FIG. 7-CAPILLARY COMPRESSION FITTING. USE WITH
MODEL L4008C,D,K, OR LBOOSCE.

1. Screw fitting into boiler or pipe tapping.
2. Place packing nut on tubing,
3. Slide bulb completely through fitting,

4. Place composition disc and 4 slotted brass
washers on tubing in the order shown in Fig. 7. Turn
brass washers so that slots are 180 degrees apart,

5. Slide seal assembly into fitting and tighten packing
mt,

DUCT MOUNTING

" FiG.8-BULB SUPPORT.

1, Drill a 3/4 inch holeintheduct wall large enough
to admit the sensing bulb into the holder.

2. Using the holder as a template, mark and drill
holes for bulb holder mounting screws,

3. Break holder to desired length {Fig. 9).

NOTE: Holder must be long enough to hold sensing
bulb in freely circulating air away from duct wall,
Neatly coil excess capillary at controller caseorat
bulb holder. '

FiG. 9—-REMOVING EXCESS BULB SUPPORT.

4. Place capillary in bulb holder channei. Pinch
top edges of holder together at each segment(Fig, 10).

BE SURE THIS TUBE i§
UNDER BULB HOLDER, AS SHOWN

FiG. 10-SECURING CAPILLARY IN BULB HOLDER,

5. Insert bulb holder into controlled area through
hole prepared in step 1 above.

6., Fasten bulb holder to duct wall with screws
furnished.

MOUNTING DIRECT IMMERSION MODELS
FOR MODELS USING AN IMMERSION WELL

The well of the Aquastat controller must always be
exposed to circulation of the medium under control,
but must never be located close to a hot or cold inlet
or steam coil. Where the tapping is on the sideof the
boiler, use an Aquastat controller with horizontal well,
Where the tapping is on top of the boiler, use a model
with a vertical well, .

INSTALLING THE IMMERSION WELL

On existing installations, shut off the power and re-
movetheold control, If theold immersionwell appears
suitable, and if the adapter clamp on the Aquastat
controller fits the old well spud, the well need not be
replaced.

1, If the system is filled, drain system to a point
below the boiler tapping.

2. Remove plug (or old well) from boiler tapping.

3. Install the No. 121371 Immersion Well included
with the controller., If boiler tapping is greater than
1/2 inch a reduction fitting must be used to adapt the
boiler opening to the 1/2 inch threads that are standard
with the well or fitting, Fittings with 3/4 inchthreads
are also available.

4, Fiil the system, Make sure that the well is
screwed intightly enough to prevent leakage. Do NOT
tighten or apply force to case after controller is
secured to well,
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INSTALLATION OF SENSING BULB IN IMMERSION WELL

a, Loosen screw (at top of case, above scale-
setting), and remove cover, Loosen two screws that
secure adapter clamp, See Fig, 11,

b. Insertthe sensing element into the immersion
well,

c. Fasten the case of the Aquastat controller to
the well with the adapter clamp, Make certain that
the clamp is properly positioned over the groove of the
well spud. Also be sure the flange at the opening of the
wellfits snugly into the opening of the case, The sensing
element bulb must bottom in the well,

SET POINT
INDICATING DIAL

DIFFERENTIAL
ADJUSTMENT
WHEEL

ADAPTER CLAMP
SCREWS

IMME RSION
WELL

/\ MODELS WITH FIXED DIFFERENTIALS DO NOT INCLUDE AD
JUSTING WHEEL

/2\ ON MODELS WITH VERTICAL MOUNTING OF IMMERSION
WELL, IT IS ATTACHED TO BOTTOM OF THE CASE

FIG. 11-INTERNAL VIEW OF LG006A.

MODELS DESIGNED FOR DIRECT IMMERSION
(WITHOUT WELL)

Some models, which provide direct immersion of
the sensing element into the boiler, include a No.
104486 bulbcompression fitting assembly instead of an
immersion well, Install fitting in boiler tapping. Be
sure sealing washer is in place as shown in Fig., 12,
Make sure that spud of bulb compression fitting is
screwed in tightly enough to prevent leaking. insert
immersion bulb (sensing element) through bulb com-
pression fitting, Adjust the adapter clamp so that it
fits over the groove at the opening of the bulb com-
pression fitting. Tightenadapier clamp screws so that
Aquastat controller is firmly attached to bulb com-
pression fitting,

MOUNTING DUAL FUEL CHANGEOVER MODELS

These models have a five foot capillary., This cap-
illary establishes the maximum distance between the
case and the outdoor mounting,

ADAPTER
L AnF

ADAPTER CL AMP 'y
FITS OVER .“}/

GROOVE

T SEALING WASHMER

A /S \
N I -
ID "= BOILER FITTING
A
IMME RSION 107e
BULB

FIG. 12-DIRECT IMMERSION MODEL WITH BULB COMPRES
SION FITTING PARTIALLY REMOVED.

The bulb should be installed on the outside of the
building in the shield provided (see Fig. 13) where it
will be exposed to representative air temperature, but
not to direct sunlight. It should be mounted high enough
so that accumulated snow, leaves, or other debris
cannot obstruct circulation of air around it, and where
children cannot reachit, Avoid vents from the building.

Install the case at the indoor location selected, fas-
tening with screws through holes in back of the case,
Bring the bulb and tubing out through a 3/4 inch hole
in the outside wall, In uncoiling the tubing, carefully
avoid sharp bends or kinks, Excess tubing should be
left coiled near the case. Do not make sharpbends near
the case or bulb,

Slip the bulb through the supports inthe shield, Pinch
the split supporting clip until it holds the bulb firmly
in position, If the seal-off tube protrudes from under
the shield, it may be bent under as shown in Fig. 13.

Hold the shield over the mounting position and form
a small-radius bend in the tubing. Place the split plug
around the tubing and move the shield into mounting
location as a unit, Push the split plug into the hole
until it is wedged securely in place, Fastenthe shield
in place on the wall with the screws provided.

NOTE: If the tubing is properly shaped and the split
plug installed as directed, the shield will cover the
split plug, and the hole in the wall will be hidden
from sight,

INSERT BULB, AND PINCH
SPLIT SUPPORTING
CLIP WITH PLIERS

SPLIT wOOD PLUG

3°4".DIA HOLE

SEAL-OFF \
TUBE 5

v ik

FIG. 13-MOUNTING BULB IN SHIELD OUTSIDE BUILDING.
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MGUNTING THE L600BA REMOTE BULB COOLING
THERMOSTATY

MOUNTING WITH GUARD BRACKET

Mount the bulb in the guard bracket as shown in
Fig. 14, Locate the bulb and bracket combination in
freely circulating air in the controlled area. With
screws provided, fasten the bracket in place.

MOUNTING ON SUCTION LINE

1. In cooling units with more than one suctionline,
sensing bulb should be placed on the common line,

2. Make certain the bulb is at least 2 feet from the
point at which the suction line leaves the cooler, This
will prevent the outside temperature from being trans-
mitted to the remote bulb through the copper tubing of
the suction line,

3. Place the remote sensing bulb on the side of the
horizontal suction line between the coil and trap (not
on the trapj.

4. Attach the sensing bulb to the suction line with
clips or straps.

5. Coil the excess length of capillary tubing near
the L6008A case.

SUPPORTING cLIP

FIG. 14—SECURING REMOTE BULSB IN CLIP.

WIRING

All wiring must comply with local codes and ordi-
nances regarding wire size, type of insulation, en-
closure, etc. Figures 16 through 23 show typical
hook-up diagrams.

COOLER SUCTION LINE

BULB CLIPS TO

REMOTE
BULB SUCTION LINE

CAPILLARY

1642

0DsA
24 VOLY or
THERMOSTAT 'E«‘)'LOILAIMIT LOW
v WATER PRESSURE
AQUASTAT  CUTOFF CONTROL
) YRANSFORMER

] LIHOTI @
L?-—’A

GAS VALVE  PILOTSTAT

= LINE VOLTAGE
~— LOW VOLTAGE

A PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED.

108:

FIG, 16~TYPICAL GAS-FIRED SYSTEM WITH DOMESTIC HOT
WATER.

L 40064 OR LAO7A
PROTECTORELAY  HiIGH LIMIT AQUASTAT

@.. ! L1 (HOT) melp
& Eie— A

2 - - L2 emamvafp
24-YOLT (: ) -
THERMOSTAT

IGNITION

3 9 T - -
___@ BURNER oiL VALVE@
MOTOR IF USED

A PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED

= LINE VOLTAGE
~ LOW VOLTAGE

Tons

.FIG. 17-TYPICAL OIL-FIRED GRAVITY SYSTEM.

. 4VOLT
* THERMOSTAT
HIGH LIMIT

PROTECTORELAY  AqUASTAT

O—f=]
<y
AGUASTAT SWITCHING RELAY
=@ CIRCULATOR
AND LOWLIMT L
JGNITION 5
Li=p
(HOT)
BURNER
MOTOR gcmcumm A

«~= LINE VOLTACE
— LOW VOL T ALE

N\ BROVICE Din NIECT MEANS AND OYERLOAD PROTECTION A$ REQUIRED

FIG. 15—ATTACHING REMOTE BULB TO HORIZONTAL SUC-
TION LINE,

FIG, 18~-TYPICAL OIL-FIRED HYDRONIC SYSTEM WITH DO-
MESTIC HOT WATER.
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AVOLTY
THERNOSTAT TAT
(AR Y] L4006A
HOTy OR
LAO07A
SWITCHING RELAY HICH LIMT
AQUASTAT
iy mO
@
ICNITION
-t
400D OR L400/D —(3)
CIRCULATOR AGUASTAT
L4006A OR La0TA
LOW LIMIT AQUAST AT (D
CIRCULATOR  BURNER
£ 1o
—= LINE VOLTAGE PROTECTORELAY
—— LOW VOLTAGE
)\ PROVIDE DISCONNECT MEAHS AND OVERLOAD PROTECTION AS REQUIRED

FIG. 19-0OIL-FIRED SUMMER-WlNTER HYDRONIC SYSTEM

WITH DOMESTIC HOT WATER.
160081040 SWITCHING RELAY
[6)
-l

OlL VALVE
{G,As VAngF

CONTROLLER|JLIMIT
OR THERM. CONTROL| -

RELAY IGNITION
PILOT GAS
Ll VALVE

POWER
SUPPLY
A PROVIDE DISCONNECT MEANS AND OYERLOAD PROTECTION

AS REQUIRED
LORK

FIG. 20--TYPICAL WIRING DIAGRAM FOR L6008C1040 USED
TO SWITCH FROM GAS TO OIL ON TEMPERATURE
DROP.

L1
LINE HOTY
AT
LImIT
. CONTROL PILOT THERMOSTAT
TRANSFORMER
-
—
L600BC 1040
T0 10
STREET GAS LPG
VE VALVYE
A PROVIDE DISCONNECT MEANS AND OVERLOAD PROTEC TION
AS REQUIRFD e

FIG. 21-TYPICAL WIRING DIAGRAM FOR L6008C1040 USED
TO SWITCH STREET GAS TO LPG ON TEMPERATURE

DROP,

|ND|CAT|NG POWER
LIGHT SUPPLY

® Likon & oo

®- supm

> ~®1T
COOLING
L6008A EQUIPMENT
/A PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED

FIG. 22-1.6008A USED TO CONTROL COOLING EQUIPMENT
AND INDICATING LIGHT.

TEMPERATURE
CONTROLLER
HIGH NO 1
) o B BURNER |
p L4006G
P
9 HIGH 1 NO. 2
amad 1 .
IM {
TRANSFORME R L i BURNER |7
HICH 1l 1
“ﬂ LINIT k .

FIG. 23-TYPICAL HOOKUP FOR L4006G BOILER SEQUENCING
AQUASTAT,

OPERATION

For proper selection of settings, follow the boiler
manufacturer's recommendations,

HIGH LIMIT CONTROLLER
Shuts off burner if water temperature exceeds high
limit setting, Burner restarts whentemperaturedrops
to high limit setting, less differential,
NOTE: On manual reset models, the reset button on
the front of the case must be pushed in to allow the
burner to operate after a high limit shutdown,
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LOW LIMIT CONTROLLER

Maintains minimum boiler temperature for dom estic
hot water., Turns on boiler at temperature setting,
minus differential,

CIRCULATOR CONTROLLER

Prevents circulation of water that is below the de-
sired heating temperature, Breaks circulator circuit
on temperature drop below setting minus differential,
remakes on rise to setting,
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ADJUSTING |

»

Set the differential to correspond with the boiler
manufacturer's recommendations. To adjust models
with adjustable differential, rotate the wheel on the
back of the snap switch until the desired reading is
aligned with the "V" notch in the frame, The wheel
provides an adjustment from 5 to 30 F, Replace the
cover on the Aquastat controller.

Adjust the control point to correspond with the boiler
manufacturer's recommendations, To adjust, insert
a screwdriver in the slotted screw-type head located
beneath the window in the cover. Turn the scale to
the desired control point,

L600BA LOCATION DIFFERENTIAL CALIBRATION

The L6008A 1093 is calibrated for applications with
both the bulb and case located in the room in which
the temperature is beingcontrolled, A correctionwill
be necessary if the temperature of the case isdifferent
from the desired dial setting.

1, Ifthecaseisatahigher temperature than the de-~

sired dial setting, raise the desireddial setting by the v

correction determined from the table at right,

2, Ifthecaseisata lower temperature than the de-
sired dial setting, lower the desired dial setting by
the correction determined from the table below,

Temperature difference between
desired room temperature and 8;’ rfecm;)
case temperature (F) egrees
0 0
5 , 3/4
10 1-12
15 ]
20 2-3/4
25 3-1/7
30 4-1/4
35 5
40 5-3/4
45 6-1/2
50 7
55 8
60 8-1/2
70 10
80 11-1/2

CHECKOUT T o

Check to make certain that the Aquastat controller
has been installed and adjusted properly, Putthe sys-
tem into operation and observe the actionof thedevice
through several cycles to make certainthat it provides

proper control of the system as described under OP-
ERATION, Further adjustments then can be made to
meet more exact comfort requirements,
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APPENDIX B

COLLECTOR SUBSYSTEM

LSC18~1 Solar Collectors
HRW-1-30 Purge Unit
Y534A

Diverting Valve
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PARTS ARRANGEMENT

COVER MOUNTING
ALUMINUM COVER FRAME GASKET SEAL SCREWS (8)

FLOW TUBE MANIFOLD7

CABINET

\ , RUBBER PADS (6)
GLASS COVERS (LSC18-1S COLLECTORS

HAVE THE OUTER GLASS ONLY)

“PIPING
CONNECTION ~— INSULATION

COPPER FLOW TUBES
MOUNTING BRACKETS (4) —— ABSORBER PLATE

SOLAR COLLECTOR DIMENSIONS

o \(2‘. mml
1-15/16" / N
: (49 mm) // '\4 [
(26 mm) / | My
. - ‘ I {13 mm)
- T 5 ; / 38" (10 mm)
? T . — DIAM S |
E
3 A .
= a = S — . = 4 ,'c E
Rl g ) 878"\ P *‘ ~E
(867 mm) 1 = . i (911 mm) w
| & E ° = - - | — -j( / J /
| ® E E 7)5 7 % /
1% e : E . ’h,,' \o\ /
| z g o8 - N ' b p
B ® s
‘ | MOUNTING BRACKET
DETAIL
! 1
i LN ‘ /
| [ 1-1616 7
67.15/16" /
(26 mn& L (1726 mm) ol Lo (49 mm)
1-1516" — o 1-15/16
@smmi=" " MOUNTING (1824 mm) S mm
BRACKETS (4) TOP VIEW \  PIPING
CONNECTION
\7(;\OLLAR/
/
//
71-13/16” - - (22 mm)= /3578 - F
- - 78" (1824 mm) 78" gl e 34" 78" ol e /’ (911 mm) .__: E
| (22 mm) (22 mm) | 919 mm) / 8
L : ‘Ag L] "——--g--——- —
(28 mm) MOUNTING 614" & 378
Y — BRACKETS (4) ) - jpmen
A [] 12" Ll [ 5116
*1* (13 mm) 70116’ (13 mm) o e 3 - (129 mm
| = d (1780 mm) - - - 3418 -
(25 m:\-)L 72116 o (25 mm) (867 mm)
(1830 mm) END VIEW
SIDE VIEW




FRAMING - FLASHING - COLLECTOR MOUNTING

| - SHIPPING AND PACKING LIST
Package 1 of 1 Contains
1 - Assembled solar collector

1 - SHIPPING DAMAGE

Check unit for shipping damage. Contact the last carrierimmediately

if any damage is found,

il - GENERAL
These instructions are intended as a general guide and do not super-

sedelocal codes, Authorities having jurisdiction should be consulted  «

before installation,

IV - APPLICATION
The consulting engineer, architect or dealer must determine the
solar collector application including number required, placement,

mounting angle and piping sequence, This instruction outlines one
typical method of framing and installing the solar coliectors, Other
designs can be substituted if the basic guidelines within the instruc-
tion are followed. Figure 1 lustrates a typical residential
application,

V - SOLAR COLLECTOR

The collectors must motunt on a watertight roof, Roof construction
must be adequate to support the collectors and mounting frame.
Sofar collectors must be installed with the fiow tubes in the vertical

X ———————162:68" (4131 mm|

r> N s o s L S N > ]
DOUBLE ROW LENGTH

t—86.172" (2197 mm)-—p{

P 3
SINGLE ROW LENGTH

2" X 4' SLEEPER

AS!;JHAL'L
-Ll___ _/ ?H!"?‘LE

METAL FLASHING\

e ———— p——

£ Vs
. / y/ [ASPHALT FELT
ROOF SHEATHING /
( 1 }" ~~ ROOF TRUSS
SLEEPER FLASHING DETAIL
FIGURE 1 FIGURE 3

TRIM COVER
{OPTIONAL)

TRIM FACING (OPTIONAL)

TRIM (OPTIQONAL)

COVER FRAME

2" x 4" SLEEPER

MOUNTING SCREWS
LA
18"
&OQ. ,§ @ mm T
S Y
v ST Y
@00 \géo
//&Q~
Y
\d r Y LZZTED
g j " ©® sOLAR COLLECTOR ] _'
DRAIN HOLES ~ i . L 2oy | — ‘
‘<——-48" (1219 mm) -»?\
TRUSS RAFTER

TYPICAL MOUNTING DETAIL

SECTION A-A

FIGURE 2
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position. Figure 2 illustrates details for a typical mounting frame,
Instali the frame and solar collectaors as follows;
1 - Center sleapers over trusses and secure to roof, Figure 3 shows
the sleeper flashed into the roof,
a -Length of sleepers requirad for a single row of collectors is
86-1722 inches,

b - Length «f sleepers required for two rows of collectors is
162:58 inches.

2 - Figure 4 illustrates typical framing construction for one row of
collectors, Figure § lllustrates construction for two rows of collec- ‘
tors, 2" x 8" dimentional lumber is utilized. ‘

USE 2" x 8" DIMENSIONAL LUMBER
FOR MOUNTING FRAME

“X'" EQUALS NUMBER OF COLLECTORS
MULTIPLIED BY 3 FEET

PLUS 8 INCHES

9
2]
-

A B C

DETAIL OF
BOTTOM
OF FRAME

inches (86-1/2|68-1/2(6-1/4|6-3 4]6-1/4{314

r DRILL DRAIN HOLES
IN THE BOTTOM OF
MOUNTING FRAME
(34" on 24" centers)

mm {2197 | 1740 159 [ 171 | 169 {19

MOUNTING FRAME FOR SINGLE ROW COLLECTORS
FIGURE 4

A B | C|D| E|[F|G|H

“X" EQUALS NUMBER OF COLLECTORS
MULTIPLIED BY 3 FEET
PLUS 8 INCHES

inches {162-5/8] 68-1/2|6-1/4|6-3/4{6-1/4(3/4| 6 | b5

mm 4131 (1740 | 159171159 |19,1562[127

ST TR

USE 2" x 8" DIMENSIONAL LUMBER
FOR MOUNTING FRAME A

R S

LSECURE BASE FRAMING
TO SLEEPERS
WITH LAG BOLTS

. DRILL DRAIN HOLES
‘ IN THE BOTTOM OF
MOUNTING FRAME
(314" on 24" centers)

DETAIL OF
MIDDLE
BASE FRAMING

MOUNTING FRAME FOR DOUBLE ROW COLLECTORS

FIGURE 5
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3 - Position first collector 4-78 inches from end of frame and then
maintain 1/8 inch between remainder of collectors, Refer to Fig-
ure 6, Secure collectors to frame with lag bolts (4 per collector). If
desired the inside spacing could enclose the supply and return
header runs where they penetrate through roof.

NOTE - Selarcollectors can be piped indjvidually as they are set or if
warking area permits, piped after all collectors are set,

4 - The temperature control system has a sensor which secures

directly to one absorber plate. Remove the collector frame from
desired collector and install the sensor in the center of absorber
plate. Refer to manufacturer's installation instructions. Drill a
hole through collector cabinet and route wiring to sensor,

5 - After the system has been |eak tested and the insulation has been
installed on outdoor piping, flash the frame and solar collectors
as {llustrated in Figure 7, This flashing prevents air flow around
collectors minimizing convection losses, This trim can bolt
directly to the collector frame.

118" {3mm) EXPANSION
TOLERANCE BETWEEN ||
COVER FRAMES :

/

SOLAR

ol

Sy

.....

SPACE COLLECTOR 4-7/8" (124 mm)
FROM SIDE AND SECURE TO

<. COLLECTOR
S5, JOLLECTOR “

SOLAR

STRIPPING WITH LAG BOLTS

INSTALLING COLLECTORS IN
MOUNTING FRAME

LSLEEPER / ]
W(one per corner) _J_J ‘
S T
BASE FRAMING 4.7/8" ol e

FIGURE 6

BETWEEN COLLECTORS

T TR Y Y e

1" x 10 TRIM COVER—-\

——

SOLAR

. 1" x 8" TRIM
i MOUNTING FRAME

‘ {1 x 10”) TRIM COVER

SECURE 1" x 2-1/4" TRIM STRIPS >

=~ COLLECTOR

DETAIL OF | GLASS

I
//J \%

1" x 6" TRIM

SLEEPER

COVER FRAME
MOUNTING SCREW

-\\('1.‘4»20 x 58 HHMS)

<.
~.

~

<

\

BOTTOM
SECURE TRIM TO COLLECTOR TRIM COVER
WITH COVER FRAME SECURE TRIM
: MOUNTING SCREWS \: /10 MOUNTING
" BASE FRAMING FRAME WITH
AN rd WOOD SCREWS
\‘“*-N,..__.»-—/'(
INSTALLING TRIM FLASHING
FIGURE 7
B-5
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VI -PIPING FOR SOLAR COLLECTORS
A - Basic Piping Fundamentals
1 - Flared Connections

a - Cut pipe to size with a roller type tubing cutter, See Figure 8

IPING

d - Align parts as shown in Figure 11 and tighten using two

wrenches to prevent twising lines. Figure 12 shows cutaway of
flared connections

CUT TUBING WITH A ROLLER-TYPE TUBING CUTTER

-y ] —w

ALIGN PARTS AND THEN PUSH FLARE ONTO FITTING
FIGURE 11

SR,

FIGURE 8

b -Remove any burrs with knife or reaming tool as shown in

Figure 9

o emamma. -
REMOVE BURR WITH KNIFE OR REAMING TOOL

FIGURE 9

¢ - Flare tubing with a flaring tool as 'llustrated in Figure 10

INSERT TUBING TO DEPTH GAUGE

AND TIGHTEN THE FLARING CONE

FIGURE 10

TIGHTEN NUT USING TWO WRENCHES
FIGURE 12

2 -Soldered Conne

ction
a-Cut the pipe to size
b - Remove burr
( Fit tubing inte oupling maintaing a tight and proper clear
ance. See Figure
d- Use minimum 95-5 rated s jer
e f\ﬁ()kr]mh( using properamount of heattodraw solder injoint
f- Cool and clean the joint with wet cloth
- -] 2
- COUPLING
] NI T = Il Eont =TI
= = i 1 ﬁ‘
i
| |
| |
~ **——J e
//,r — W —
/ SIDE VIEW
o
//
“~— MAINTAIN A UNIFORM AND
TIGHT CLEARANCE

FIGURE 13
B8 - General Guidelines

1-Thesolarcollectors can be assembled in narallel, series or series
parallel combinations. Figure 14

ustrates various sequencing
arrangements

The supply header is always positioned at the
bottom side of collectors while the return header is on the top

NOTF

For residentia

applications, no more than two collectors
should be connected in series
TABLE 1
APPLICATION SIZE
Single family heating and heatingcooling 1-14"" (38 mm)
Multi-family heating and heatingcooling 3" (76 mm
Commercial heating and heating/cooling 4" (102 mm)
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2 - Table 1 lists information for sizing headers,
3 - Avoid dissimilar metals, Whete coppér piping connects to dif-

terent piping materials, dielectric insulating couplcrs should be
used to prevent corrosion,
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FIGURE 14

C - Instaliation of Piping

1 - Remove the plug from each end of solar coilector.

2 - The collector either pipes to another collector or into a header.
The 1/2 inch copper tubing must be field provided.

a - Figure 15 iljustrates two solar collectors piped in series. Install
a flare male etbow at the bottom coliector and a flare male
straight connection at the top collector.

b - A 38 inch sweat to 112 flare fitting must be soldered into each
header at 36 inch intervals. instali a flare male elbow at the
catlector and confect piping as shown in Figure 16, In a two row
paraile! application, the return and supply headers can be piped
according to Figure 17 to minimize collector spacing.

3 - Route the suppiy and return headers into the interior of building
and then flash completely to waterproof the opening.

N et

TOP SOLAR COLLECTOR

"‘}-STRAIGHT FLARED CONNECTION

FLARED MALE ELBOW
T~——FLARE NUT

24" {610 mml—————

T

X FLARE NUT

{152 mm) \
MINIMUM T

|
/S

112" {13 mm) TUBING

BOTTOM SOLAR COLLECTOR

CONNECTING TWO COLLECTORS IN SERIES

FIGURE 15

F——




HEADER

SWEAT TO FLARE
/ CONNECTION

36" (914 mm) —————

11" {279 mm)—-———f-‘
|
FLARED

) MALE ELBOW

12" {13 mm) TUBING
FLARE NUT

—
SOLAR CO'.ECTOR
CONNECTING COLLECTCR 7O HEADER

FIGURE 16
MINIMUM 6"
ool ———— (152 mm}
CLEARANCE '
FLARED MALL CONNECTION TOP SOLAR
BOTTOM ‘\ COLLECTOR
SOLAR
COLLECTOR
TH.T HEADER
.
45 (13 mm)
JBING
SWEAT —1 N
TO FLARE
CONNECTION
O Heapers| O

——PIPING FOR MINIMUM SPACING BETWEEN —
2 ROWS OF COLLECTORS IN PARALLEL

4 - An air bleed valve must be installed at each end of the return

header for the top row of coliector cells, Solder a sweat to flare
fitting intothe ends of return header, Connect a shortiength of 3/8
inch tubing to flared connoction and then secure to a B valyn
with a nut and ferrule. Refer to Figure 18,

FIGURE 17

“B" VALVE

/,\/—318” {10 mm) TUBING
NUT AND
FERRULE FLARE NUT
SWEAT TO FLARE CONNECTION
TOP RETURN HEADER
END~—"

p]

[—D NOTE - INSTALL. AIR BLEED
AT EACH END OF TOP HEADER

r—-)h

TO SOLAR
COLLECTOR

INSTALLING AIR BLEED VALVE

FIGURE 18

5 - Leak test the installation thoroughly and make any needed re-
pairs. Insulate all outdoor piping with 3/4 inch thick foamed plas-
tic insulation. Waterpoof outdoor pipe insulation with two cnats
of plastic finish reinforced with glass mesh. Install per manuifac-
turer's recommendations,




MAINTENANCE

VN - MAINTENANCE sealer compotnd on corner joints.

1 -if the glass cover becomes dirty, clean the glass using a soft clean 4 - To replace an absorber plate refer to following sequence and
cloth, mild soap or detergent and clean rinse water, Atkalies can Figure 21.
stain the glass if allowed to remain in contact too long. a - Drain collector.

b - Remove collector frame.
¢ - Remove plate seal and gasket on each end of roliector,
d - Disconnect flare fitting on each end of collector.

NOTE - The collector surface temperature can burn. Handle solar
collector with caution.

2 - Use rubber gloves when handling solar collector to avoid finger e-Remove 6 screws securing absorber and left plate from
prints on glass, cabinet. Avoid touching coating on plate,

3 -To replace the glass, remove the collector as shown in Figure 19 f - When re-assemblying absorber plate, tighten screws between
and dismantle according to Figure 20. To re-assemble frame, 10 Ibs and 15 Ibs torque.
insert the glass sheets and new gaskets into side pieces making 5 - The ethylene glycol/water mixture should be checked once a year
sure the glass is centered and the ends are even, Next insert the by your Lennox service organization for proper freeze protection
glass into the end pieces and secure with existing screws, Use and inhibitor level.

" —— - 13

REMOVE (8) SCREWS SECURING
FRAME TO COLLECTOR

REMOVING COVER FRAME

FIGURE 19

INSTALL SEALER STRIP AROUND
" INSERT GLASS SHEET(S) PERIMETER OF NEW GLASS

INTO SIDE PIECES

NOTE - LSC18-1S SOLAR COLLECTORS
REMOVE (4) SCREWS PER END HAVE ONLY THE OUTER GLASS SHEET
TO DISASSEMBLE COVER FRAME

DISASSEMBLING COVER FRAME
FIGURE 20

B-9
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DISCONNECT FLARE FITTING TO REMOVE ABSORBER PLATE

REMOVE (6) SCREWS SECURING

——

{Re-instalil at 10 Ibs to

REMOVE PLATE SEAL
AND GASKET

REMOVING ABSORBER PLATE

ABSORBER PLATE TO COLLECTOR 2= EET

FIGURE 21
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PURGE UNIT HRW-1-30

The HRW-1-30 is an air to water heat exchanger. The finned tube coil
and the blower are mounted in a cabinet designed for outdoor installation.
The air is drawn in through the bottom and exhausted out the top of the
unit. When connected to the collector outlet line, the purge unit will lower
the fluid temperature. The unit is rated at 2000 CFM and should dissipate
100, 000 Btu's per hour.

Maintenance

At the beginning of each heating or cooling season the system should be cleaned

as follows:

A. HRW-1-30 Unit

1. Clean and inspect both sides of coil. Coil may be flushed with
water hose if necessary. '

2. 0Oil outdoor fan motor: always relubricate motor according to
manufacturers lubrication instructions on each motor. If no in-
structions are provided, use the following as a guide.

a. Motors With Oiling Ports - Prelubricated for an extended
period of operation. For extended bearing life, relubricate
with a few drops of SAE No. 10 non-detergent oil once every
two years.

b. Motors Without Oiling Ports - Prelubricated and sealed. No
further lubrication required.

3. Visually inspect all connecting lines, joints and coils for evidence
of fluid leaks.

Check all wiring for loose connections.

5. Check for correct voltage at unit (unit operating).
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Honeywell

THE YS534A DUAL DIVERTING VALVE
ASSEMBLY CONSISTS OF TWO VALVE
BODIES WHICH ARE SWEATED TO-
GETHER AND TWO POWERHEADS WHICH
CONTROL EACH VALVE BODY SEPA.
RATELY. WHEN ASSEMBLED, THE Y534A
OFFERS FLOW  CHARACTERISTICS
WHICH ARE COMPATIBLE WITH SOLAR
ENERGY SYSTEMS.

0 Available for line or low voltage applications
(specify when ordering).

O Assembly provides a flow capacity of 14 Cy
[12 kv].

J Sweat copper end connections may be in-
stalled without disassembling the valve.

00 Manual opener for valve operation on power
failure. Valve returns to automatic position
when power is restored.

O Complete powerhead may be removed with-
out breaking the line connections.

O Motor actuator may be replaced without
removing the valve body or draining the
system.

R
9-77 (.05)

DUAL DIVERTING
~VALVES

"V534Af  _

Form Number : 60 2394

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR




. SPECIFICATIONS

IMPORTANT

THE SPECIFICATIONS GIVEN (N THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES.,
THEREFORE, THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY,ALSO, THISPRODUCT IS TESTED
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR-

MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED.

MODEL:

Y534A-2-position dual diverting valve, The two
powerheads must be assembled to the two valve
bodies which are shipped sweated together.
Available for line or low voltags applications,

TEMPERATURE AND FLOW RATINGS:

Capacity Rating—14 Cv [12 kv].

Maximum Closeoff Pressure—10 psi [69 kPa].

Static Pressure Rating—125 psi [862 kPa],

Maximum Fluid Temperature—

Line voltage model--200 F [93 C].
Low voltage model-240 F {115 C].

Maximum Ambient Temperature-125 F [52 C].

ELECTRICAL RATINGS:
Line voltage models—
0.16 amps at 120V ac, 60 Hz,
0.08 amps at 220/240V ac, 50 Hz,
Low voltage model-
0.64 amps at 24V ac, 50/60 Hz.

WIRING PROVISIONS: 18 in. [457.2 mm] leadwires
and 1/2 in, conduit openings.

LINE FITTINGS: 1-1/4 in. sweat (1-3/8 in. O.D.).

DE-ENERGIZED POSITION: Port A normally closed,

TIMING: Diverts flow in 30 seconds.

MANUAL OPENER: Allows valve to be opened in case
of power failure. Valve returns to automatic position
when power is restored.

DXMENSIONS See Fig. 1.

UNDERWRITERS LABORATORIES INC. LISTING
APPLIED FOR,

REPLACEMENT PARTS:
O-ring—Part No, 802344,
Powerhead -
Line voltage model—Part No. 130441ARG
Low voltage model—Part No, 130441 ARA.
DETERMINATION OF WATER FLOW CHARAC-
TERISTICS: The preéssure drop in psi {kPa], equiva-
lent feet [metres] of pipe, or feet of water [kPa] may
be determined by calculating the flow rate, teferring
to Fig. 2, and using the following procedures,
Pressure drop in psi [kPa] -

1. Locate the flow rate at the bottom of the graph
in Fig. 2.

2. Draw a line upward from the flow rate until it
intersects the curve on the graph.

3. Draw a line from the intersection to the left-
hand edge of the graph and read the pressure
drop in psi [kPa].

Pressure drop in equivalent feet [ metres] of pipe~—

1. Locate the flow rate at the bottom of the graph
in Fig. 2.

2. Draw a line vertically to the top of the graph.
Read the pressure drop in equivalent feet
[metres] of pipe on the 3/4 in, pipe scale,

Pressure drop in feet of water [kPa] —

1. Locate the flow rate at the bottom of the graph
in Fig. 2.

2. Draw a line upward from the flow rate until it
intersects the curve on the graph,

3. Draw a line from the intersection to the right-
hand edge of the graph and read the pressure

drop in feet of water [kPa]. Py
°P w [kPa] continued on page 14

ORDERING INFORMATION

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

1. Order number (specify line voltage or low voltage model),
2. Replacement part, if required.

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

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY!,

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

(IN CANADA—-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9)
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD,

B-13
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INSTALLATION

—churon——

1, Installer must be a trained, experienced service
technician,

2, Disconnect power supply before connecting
wiring to prevent electrical shock and equip-
ment damage,

3. Always conduct a thorough checkout when
installation is complete,

ASSEMBLY

Each powerhead controls each valve body separately,
To assemble a powerhead to a valve body, place an
Q-ring in the circular slot on the top of the valve body
(Fig. 3). Assemble the powerhead to the valve body by
placing the manual opening lever on the powerhead in
the MAN. OPEN position,

Align the powerhead by fitting the hex head screw
on the bottom of the powerhead into the hole on the
top of the valve body, The guide pins and the position-
ing pin in the powerhead should fit the holes in the
valve body, Tighten securely and repeat this procedure
for the other powerhead and valve body.

POWERHEAD

POSITIUNING

AN
N )

Guipe |
PNS

MANUAL
OPENING LEVER

nuuocn/
PLUG

VALVE BODY wun

FIG. 3--POWERHEAD MUST BE ALIGNED SO
THAT THE GUIDE PINS AND THE POSI-
TIONING PIN IN THE POWERHEAD FIT THE
HOLES IN THE VALVE BODY.

MOUNTING
i
{
}
VERTICAL b’

Yy PIPING HORIZONTAL

3 3 PIPING
h W
|
|
' #2713

FiIG. 4-MOUNTING POS!TIONS.

e ek iian
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The valve may be mounted in any position on a ver-
tical line, If valve is mounted horizontally, the powerhead
must be even with or above the center line of the piping,
Make sure that enough room is provided above the
powerhead to remove the cover for servicing. See Fig, 4.

The 3 fittings or ports of the dual diverting valves are
labeled on the bottom of the valve body castings. Port A
is connected to the purge coil piping and is closed when
the valve is de-energized, Port B is connected to the
system bypassand is open when the valve is de-energized.
Port AB is the inlet and is open at all times, See Fig. 4,

SWEAT COPPER MODELS

1. Use new, proper}y reamed pipe, free from dents
or corrosion,

2, Place valve onto the pipe. Set the manual opener
lever to MAN, OPEN before applying heat. This will
protect the plug inside the valve by removing it from
the heat.

3. Sweat joints keeping the outer surface free from
solder. DO NOT use silver solder because of the high
melting temperatures required.

TO INSTALL REPLACEMENT POWERHEAD

IMPORTANT
Installation of new powerhead does not require
the removal of the valve body from the pipe line.
It is, however, necessary to drain the water from
the system before beginning the installation.

1. Disconnect the valve from the electrical power
source and remove the conduit connections if fitted,

2, Place the manual opening lever on the old power-
head in the MAN. OPEN position.

3. With the cover off, remove the 4 screws securing
the powerhead to the valve body. Remove the old O-ring
from the valve body.

4. Place the new O-ring in the circular slot on the top
of the valve body,

5. Install the new powerhead -

~Place the manual opening lever on the new
powerhead in the MAN. OPEN position,

~Align the powerhead by fitting the hex head
screw on bottom of powerhead into the hole
on top of valve body (see Fig, 3).

6. Reconnect electrical connections,

Inspect the powerhead installation and the valve body
to insure that all connections and adjustments have been
correctly made. Adjust the thermostat or controller con-
nected to the valve so the valve runs through its cycle,
Make sure the valve runs smoothly and positively from
closed to open to closed again,

WIRING

Al wiring must agree with local codes and ordinances.
See Fig. 5 for a typical wiring hookup,

A THERMOSTAT
— <3
TO 9
UNE
- RED
/ LEADS
BLACK
LEADS ]
VALVE VALVE
POWERHEAD POWERHEAD

£1N 24V TRANSFORMER USED ONLY WITH LOW VOLTAGE POWERHEAD.
a2re

FIG. 5-TYPICAL WIRING FOR Y534 DUAL Di-
VERTING VALVES.

terminals, even temporarily. This may burn out
the heat anticipator in the thermoztat,

B-16

OPERATION

AUTOMATIC OPERATION

When the valve is energized, port B, the bypass, closes
and port A opens. Port A closes by integral spring return
when the valve is de-energized.
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MANUAL OPERATION

The motorized dual diverting valves (two with each
assembly) can be opened manually by lifting the manual
opener lever aver the stop and pushing slowly and firmly
to the MAN, OPEN position, The stop permits the valve
to be locked in the open position, The valve will return
to automatic position when the valve is encrgized,

CHECKQUT

‘1. Lower the set point of the high limit controller
below the temperature of the collector fluid,

2. Observe that port A of the valve sheuld be open
and port B of the valve should be closed.

3. Raise the sot point of the high limit controller
above the collector fluid temperature,

4. Observe that port A of the valve should close and
port B of the valve should be open.

SERVICE .

This valve should be serviced by a trained, experienced
service technician,

1, If the valve is leaking, check to see if the O-rings
need to be replaced,

2, If the gear train is damaged or the motor is burned
out, it is necessary to replace the entire powerhead
assembly, See INSTALLATION,

NOTE: Honeywell zone valves are designed and tested
for silent operation in properly designed and instal.
led systems. However, water noises may occur as
a result of excessive water velocity or piping noises
may occur in high temperature {over 212 F [100 C])
systems with insufficient water pressure.

B-17
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APPENDIX C

AUXILIARY ENERGY AND SPACE HEATING SUBSYSTEMS

HP10 Heat Pump OQutdoor Unit
CBP10 Heat Pump Indoor Unit
ECB10 Electric Heating Coil
CW31-45 Solar Heating Coil
Outdoor Thermostat Kit

ree -
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~INSTALLATION OF HP10 SERIES UNITS

: PARTS ARRANGEMENT

DEFROST CONTROL

FAN AND MOTOR
ASSEMBLY

CONTROL BOX
/ O

| _—SERVICE ACCESS
PANEL

OUTDOOR COIL COMPRESSOR

i ——HIGH PRESSURE
SWITCH

HEVRIN RALYS DISCHARGE TEMPERATURE

LIMIT SWITCH
LIQUID VALVE
2
UNIT DIMENSIONS
- D - - A ———————
———————y = _———
ELECTRICAL
| ‘ = INLETS ;
AR ‘
Cc
|
S . lo— £ o Lauio
o F e LINE ‘ h'
t ® 1 ‘ I
] G e
‘ L & ¢ ’
5 VAPOR
¥ | BRI
3916 =y - 3916 =
UNIT DIMENSIONS
UNIT MODEL A B C D E F G H J
NUMBER in mm in |mm| in_ |[mm| in_ |[mml|in|mm]in|mm| in |[mm| in [mm]| in_ |[mm

HP10-311V_ |[48-1/8| 1222 | 30-1/2]| 775 | 25-1/2]| 648 21-3/8 |543 , 7 | 178| 4 [102]3-14]| 83 | 2-12] 64 | 12-1/2| 318
HP10-410V_ [l48-1/8] 1222 | 30-1/2] 775 | 25-1/2 | 648] 21-3/8 [543 ' @ | 203| 5 [127]3-1/4] 83 | 2-1/2| 64 | 12-1/2] 318
HP10-510V 59 1499 | 35-1/2) 902 | 30-1/2] 775127-1/161667 | 17]|432|15] 381 2 51 11-38] 35 15 | 381

ORIGINAT, PAGE IS
OF POOR QUALITY
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START-UP AND PERFORMAPMCE CHECK LIST

Minimum Circuit Ampacity
Maximum Fuse Size
Electrical Connections Tight? O
Supply Voltage {Unit Off}

HEAT PUMP SECTION

Refrigerant Lines:

Leak Checked 0O Properly insulated O
Service Valves Backseatad (1
Outdoor Fan Checked 0O

Job Name Job No. ' Date
Job Location City State
Installer City State
Unit Model No. Serial No. Serviceman
ELECTRICAL Voltage with Compressor Operating
Amps:
Nameplate Voltage Supply. Outdoor Fan

Compressor
Indoor Filter Clean? 1 Indoor Blower RI"M
S.P. Drop Over indoor Coil {Dry)
Outdoor Coil Entering Air Temperature
Discharge Pressure Suction Pressure et

THERMOSTAT

Calibrated 0O Level O

PROCESSING — START-UP — OPERATION — MAINTENANCE

|- PROCESSING PROCEDURE
Tha MP10 unit is factory charged with the amount of R-22 refrigerant
Indicated on the unit rating plate. This charge is based on a matching
indoor coil and outdoor coil with a 25 foot {7,62 m) line set, For
varying lengths of line set refer to Table 1 for refrigerant charge
adjustment, A blank space is provided on the unit rating plate to list
actual fieid charge. All units are factory leak tested and evacuated
making it necessary to keep unit free of dirt, moisture and air,

WARNING - Do not open (back-seat) valves on unjt until leak testing,

purging, and evacuating of line sets has been completed.

A - Attaching Gauge Manifold

1 - Leak Testing, Purging or Evacuating - Connect high pressure side
of gauge manifold to gauge port on liquid line service valve.
Connect suction side of gauge manifold to gauge port on vapor
fine service valve.

2 - Cooling Cycle, Checking Charge or Charging - Connect high pres-
sure side of gauge manifold to gauge port on liquid line service
vaive. Connect suction side of gauge manifoid to vapor line
gauge port, Refer to Figure 1.

3 - Heating Cycle, Checking Charge or Charging - Connect high
pressure side of gauge manifold to gauge port on vapor line
service valve, Connect suction side of gauge manifold to com-
pressor suction service port, Refer to Figure 2.

B - Leak Testing Installed Line Set

1 - Attach gauge manifold as explained in Step 1 of Section "A -

Attaching Gauge Manifold.”” Connect an upright refrigerant
(R-22) drum to center port of gauge manifold. Open refrigerant
drum vaive and manifold high pressure gauge valve to pressurize
line set and indoor coif of system.,

TABLE 1
. i Dis. —Ounce per foot adjustment ,
Suction Liquid from 25 foot line set
718 3/8 1_ounce
3/4 38 lounce
1-1/8 1/2 1-3/4 ounce

*NOTE - If line set length is greater than 25 feet, ad.? this amount. If
line set length is less than 25 feet subtract tixis amuvunt.

o A A e s o e i mrmeso

2 - Close manifold high pressure gauge valve and check all lines and
connections for leaks,

3- Close drum vaive and disconnect from center port Reiease re-
frigerantinto the atmosphere through suction side of gauge man-
ifold,

4 - Correct any leaks and recheck.

C - Evacuating System

When required, evacuate system as follows:

1 - Attach gauge manifold as explained in Step 1 of Section "‘A -
Attaching Gauge Manifoid,” Connect vacuum pump (with vac-
uum gauge) to center port of gauge manifold, With both manifoid
service valves open, start pump and evacuate indoor coil and
refrigerant lines,

NOTE - A temperature vacuum gauge, mercury vacuum (U tube), or

thermocouple gauge should be used. The usual Bourdon tube

ge&uges are not accurate enough in the vacuum range,

2+ Evacuate the system to 29 inches (737 mm) vacuum. During the
early stages of evacuation, it is desirable to stop the vacuum
pump at least cnce to determine ifthere is a rapid loss of vacuum.
A rapid loss of vacuum would indicate a leak in the system and a
repeat of Section B - Leak Testing'’ would be necassary.

3- After system has been evacuated to 29 inches {737 mm), close
manifold valves to center port, stop vacuum pump, and discon:
nect from gauge manifold. Attach an upright R-22 drum to center
port of gauge manifold and open drum valve slightly to purgeline
at manifold, Break vacuum in system with refrigerant pressure by
opening manifold high pressure valve. Close manifold high pres-
sure valve to center port.

4 - Close drum valve and disconnect from gauge manifold center
port. Purge refrigerant from system through suction sidé of
gauge manifold.

5 - Reconnect vacuum pump to gauge manifold center port.
Evacuate system through manifold service valves until vacuum
in system does not rise above 29.7 inches {754 mm) mercury (5
mm absolute pressure) within a 20 minute period after stopping
vacuum pump.

6 - After evacuation is completed, close manifold service valves,
disconnect vacuum pump from gauge manifold center port, and
connect refrigerant drum. Pressurize system shghtly with re-
frigerant to break vacuum,

-
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D - Start-Up Procedure

1 - Rotate fan to check for frozen bearings or any binding.

2 - inspect all wiring (both factory and field instalied} for loose con-
nections.

3 - Open liquid and vapor line service valves to release refrigerant
charge (confined in heat pump unit} into the system,

4 - Check voltage supply at disconnect switch; voltage must ve
within the range listed on unit namepiate, If voltage is not in this
range, do not start the equipment until the power company has
been consulted and the voltage condition corrected.

5 - Set thermostat for a demand. Turn on power toindoor coil blower
and close heat pump disconnect switch to start unit.

6 - Recheck unit voltage with unit running, Power must be within
range shown on unit nameplate, Check amperage draw of unit,
Refer to unit nameplate for correct running amps.

E - Charging

it is desirable to charge the system in the cooling cycle if weather

conditions permit. However, ifthe unit mut be charged in the heating

cycle, the charge should be re-checked in the cooling cycle when
outdoor conditions permit, This assures a complete and efficient
charge,

If system is compietely void of refrigerant, the recommended and

most accurate method of charging is to weigh the refrigerantinto the

unit according to the total amount shown on the unit nameplate,

Refer to the “Lennox Cooling Service Handbook" for procedure, if

weighing facilities are not available or if unit is just low on charge,

use tho following procedure:

1 - Connect gauge manifold as explained in Step 2 or Step 3, depend-
ing upon seasoun, of Section “A - Attaching Gauge Manifold,”
Connect an uprighs R-22 drum to center port of gaiige manifold,

2 - Start unit, open drum valve, and charge a quantity of refrigerant
gas into the systesm through the suction port, Close refrigerant
drum valve and allow unit to run for a few minutes to stabilize
operating pressures.

F - Checking Charge

Refrigerant charge is checked by the use of a “Normal Operating

Pressure Curve’' thatis mounted on each HP10 unit and also appears

on pages & and & in this instruction. Liquid pressure is réad at the

liquid line service valve during the cooling cycle and vapor pressure
at the vapor line service valve during the heating cycle.

1 - Three factors are needed to use the pressure curve: (1) outdoor
coil entering air temperature, (2) suction pressure, and (3) tiquid
pressure during cooling cycle or vapor pressure during heating
cycle,

2 - Read curve from correct suction pressure, over to outdoor coil
entering air temperature and then down to liquid pressure (vapor
pressure).

3 - A liquid pressure (vapor pressure) gauge reading within 3 psig
(21 kPa) of the table value indicates a properly charged unit, When
pressure is not within 3 psig (21 kPa) unit is not properly charged,
Refer to Section “E - Charging.”

4 - When system is operating properly, make sure ail service valves
are open (back-seated) and disconnect gauge manifold. Replace
allgauge port caps and tighten. Set thermostat at desired setting.

Ii - COMPRESSOR OIL CHARGE
Refer to “'Lennox Cooling Service Handbook" for correct procedure
to check and add compressor oil.

il - HIGH PRESSURE SWITCH

All units are equipped with a high pressure switch (manual reset
type) mounted on the compressor discharge line, This switch has a
“cut-out” point of 410 psig {2827 kPa) and must be manually reset
when discharge pressure drops below 180 psig (1241 kPa),
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IV - DISCHARGE TEMPERATURE LIMIT SWITCH

The discharge temperature limit switch is a factory installed option
mounted on the compressor discharge line. It shuts off the system if
discharge temperature exceeds 260°F {127°C), The limit switch must
be manually reset when discharge temperature drops to 225°F
(107°C) or below.

V - DEMAND DEFROST SYSTEM

The HP10 unit utilizes an air pressure differential defrost system, A
pressure sensor mounted on the division panel between the outdoor
coil and the orifice panel senses the buj'dup of static air pressure,
caused by coil icing, across the outdoor coil, Refer to Figure 3. When
static buildup exceeds .5 in. w.c. (12.7 mm w.c.) set point, the defrost
cycle is activated; this stops condenser fans and activatos the revers-
ing valve, The temperature sensor bulb, located near the outdoor
coil distributor, terminates the defrost cycle when liquid refrigerant
temperature increases to 65°F (18°C), The defrost control is factory
set and should not be adjusted from these points,

IMPORTANT - It is important that the placement and cleanliness of
the defrost pressure sensor be maintained for proper unit operation,
Inspect both sides of the outdoor coil periodically and remove any
grass, leaves, or other obstructions.

The defrost system may be checked for proper operation by blocking
the air flow through the outdoor coil on the outlet side. The defrost
cycle should be activated when approximately 85% of the coit is
blocked, The following procedure should be used when checking the
defrost control system.

A - Field Checking Air Pressure Defrost Control (Heating Cycle)

1~ Cut a piece of cardboard to cover approximately 85% of out-
dooar coil surface and remove front condenser guard,

2 - Mark position of defrost termination sensing bulb on refriger-
ant line; remove butb from line and immerse in ice bath.

3 - Start unit by adjusting room thermostat to call for heat.

4 - Rlock coil inlet with cardboard from Step 1. Unit should start
defrost cycle,

5 - After unit starts defrost cycle, remove sensing bulb from ice
bath and warr bulb by holding in hand or immersing in warm
water bath. Unit defrost cycie should terminate,

6 - After termination of defrost cycle, re-mount sensing bulb on
refrigerant line in original location and secure clamp. Use
caution to avoid damaging sensing bulb when installing.

7 - if defrost control fails to operate properly, remove entire con-
trol and replace with a hew control,

DEFROST CORTVROL DETAIL

g

DEFROST CONTROL A PRESSURE SENSOR

~U-

DIVISION PANEL\

OUTDOOR COIL
COMPARTMENT

COMPRESSOR
SECTION I

FIGURE 3
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Vi- CRANKCASE HEATERS

All units are provided with crankcase heaters (oil rectifiers). This
heater must always be energized to prevent compressor damage as
a result of slugging. A warning sticker (provided with instructions)
should be applied to the main disconnect switch at the time of
installation.

Vil - FILTER-DRIER
CAUTION - The refrigerant filter drier in this system has two way
flow (refrigerant tlows in either direction depending upon unit
operating mode). If replacement is required, the filter drier should
only be replaced with one of like design and capacity. Order from
Lennox Part Center

Vil - MA'NTENANCE

At the beginning of each heating or cooling season the system

should be cleaned as follows:
A - HP10 Heat Pump Unit
1 - Clean and inspect both sides of outdoor coil. Coil may be flushed
with water hose if necessary.
2 - Clean and inspect defrost pressure sensors.
3 - Oil outdoor fan motor: always relubricate motor according to
manufacturers lubrication instructions on each motor. If no in-
structions are provided, use the following as a guide
a - Motore With Oiling Ports - Prelubricated for an extended
period of operation. For extended bearing life, relubricate with
a few drops of SAE No. 10 non-detergent oil once every two
years

b - Motors Witkout Oiling Ports - Prelubricated and sealed. No
further lubrication required

4 - V sually inspect all connecting lines, joints and coils for evidence
of oil leaks.

5 - Check all wiring for loose connections
- Check for correct voltage at unit (unit operating)
7 - Check amp - draw on heat pump fan motor
Unit nameplate _______ Actual
NOTE - If insulticient heating or cooling occurs, the unit should be
gauged and refrigerant charge checked.
B - Indoor Coil
1 - Clean coil if necessary
2 - Check connecting lines, joints and coil for evidence of o1l leaks
3 - Check condensate line and clean if necessary
C - Indoor Unit
1 - Clean or change filters
2 - Lubricate blower motor
Always relubricate motor according to manufacturers lubrication
instructions on motor. If no instructions are provided, use the
following as a guide
a - Motors Without Oiling Ports - Prelubricated and sealed. No
further lubrication required
b - Direct Drive Motors With Oiling Ports - Prelubricated for an
extended period of operation. For extended bearing life, re-
lubricate with a few drops of SAE No. 10 non-detergent oil
once every two years. It may be necessary to remove biower
assembly for access to oiling ports
3 - Adjust blower speed for cooling The pressure drop over the coil
should be checked to determine the correct blower CFM. Refer to
the “Lennox Cooling Service Handbook' for pressure drop tables
and procedures.
4 - Check all wiring for loose connections
5 - Check for corre.t voltage at unit
6 - Check amp draw on blower motor
Motor nameplate..___ Actual

=]
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REQUIREMENTS - APPLICATION - [INSTALLATION

|- SHIPPING AND PACKING LIST
Package 1 of 1 contains:
1 - Assembled unit
*1 - Thermostat
1 - Compressor Warning Sticker

Il - GENERAL

These instructions are intended as a general guide and do not super-
sede local codes in any way. Authorities having jurisdiction should
be consulted before instaliation,

Il - SHIPPING DAMAGE

Check unit for shipping damage. The receiving party should contact
|ast carrier immediately if any damage is found,

IV - APPLICATION

HP10-311V, 410V and 510Y units are mated to CBP10 indoor coils
with matching Lennox L10 line sets,

V - CLEARANCES

Refer to Figure 1 and provide service and air flow clearances as

follows:

1 - Collinlet - A minimum of 18 inches (457 mm) should be provided
between the coil inlet and any building surfaces, fences or other
vartical obstructions.

2 - Coil outlet - Provide at least 4 feet (1.22 mm) between the coil
nutlet and any building surfaces, fences or other vertical obstruc-
tions.

3 - Service access - Allow a minimum of 3 feet (0.91 m) clearance on
the service access end of unit,

CLEARANCES
. 18';'(15_7 mm)
Y . inimum
< 4’ (1,22 m) Minimum

HP10 UNIT
(TOP VIEW)

AIR FLOW .

==

— SERVICE

ACCESS

3 {091 m)
Minimum

BUILDING STRUCTURE

FIGURE 1

VI - SETTING THE UNIT

A sound absorbing material, such as Isomode, should always be
used under unit if installed in a position or location that will transmit
sound or vibration to the living area or adjacent buildings.

A - Siab Mounting

When installing unit at grade level, mount on a slab high enough
above the grade to allow adequate drainage of water, Top of the slab
should be located so run-off water from higher ground will not
collect around unit. Slab should have a slope tolerance away from
the building of 2 degrees or 2 inches per 5 feet (51 mm per 1,5
meters), This will prevent ice build-up under the unit during a defrost
cycle. Refer to Figure 2,

SLAB MOUNTING AT GROUND LEVEL

STRUCTURE 0
— BUILDING  2° SLOPE TOLERANCE AWAY
A_—J;-;-—

FROM BUILDING STRUCTURE

|
., HP10 UNIT
] (SIDE VIEW)
:" ] - ’)’ [
MOUNTING SLAB GROUND LEVEL |
FIGURE 2

B - Roof Mounting

When unit is installed in areas where low ambient temperatures
exist, it should be placed so winter prevailing winds are not in direct
line with the heat pump coil. If this is not possible, a wind barrier
should be constructed, Size barrier at least the same height and
width as unit and mount barrier 24 inchnas (610 mm) from the coil
inlet side of unitin the direction of prevailing winds. Refer to Figure 3.

ROOFTOP APPLICATION
DIRECTION OF WINTER DIRECTION OF WINTER
PREVAILING WINDS PREVAILING WINDS

4

WIND BA{-RIER

(TOP VIEW) oA AR
COIL INLET . (610 mm) z;n

HP10UNIT -

| {TOP VIEW)

' coiL
DISCHARGE
CONSTRUCT A WIND BARRIER

IF UNIT MUST FACE WINTER
PREVAILING WINDS.

WHEN POSSIBLE PLACE
UNIT IN THIS POSITION
TO WINTER PREVAILING
WINDS.

FIGURE 3
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Vil - ELECTRICAL

Wiring must conform to the National Electric Code (NEC) snd locat

codes, Application diagrams are included at the back of this instruc-

tion and in indoor unit instructions,

Refer to unit rating plate for minimum circuit ampacity and

maximum fuse size,

1 - Pravide line voltage powaer supply to HP10 unit from a properly
sized disconnect switch,

WARNING - Be sure line voltage cannections are made as shown in

this instruction, Do not close disconnect switch or apply power to

this unit until advised to do so by these instructions.

2 - install room thermostat {provided with HP10 unit) in the con-
ditionad area. Locate where it will not be effected by sunlight,
drafts, or vibration. Do not install on an outside wall. A position
approximataly & foet {1.5 m) from the floor and near the center of
the conditioned area is most desirable,

3 - Pravide low voltage wiring from HP10 to indoor unit and fram
thermostat to indoor unit as indicated on the field wiring diagram
in this instruction. '

4 - Ground unit eithet through supply wiring or with an earth
ground. ' \

5 - Mount compressor warning sticker on unit disconnect box, ;

Vil REFRIGERANT PIFING j

Field refrigerant piping consists of liguid and vapor lines from the "

HP10 unit to the indoor coil, Use applicable Lennox L10 series line

sets as shown In table. Thesa line sets may be shortened in the fleld

whan necessary,

A - Piping Connections at Outdoor Unit
HP9 units are equipped with stub type connections and field
installer will determine conpection type to use,

B - Piping Connections at indoor Coil
Refer to indoor coil installation instructiors for proper refrigerant

, line connection procedure.

TABLE 1
) L10 LINE SETS )
0‘3:;‘" Lins Suction Line Connsctions Liquid Line Connections
Niodat Sat Length QOutdoor Unit (Stub) _Indoot Coil Qutdoor Unit (Stub) | Indoor Coil (Flare)
Numbors ft m n mm In mn In mm In mm
110-41-20 20 6,1 3/4 19.1 34 19.1 a8 9.5 38 9.5
HP10-311 1.10-41-30 30 9.1 314 19.1 314 19.1 318 9.5 3/8 9.5
HP10-410 10-41-40 40 12.2 3/4 19.1 3/4 19.1 3/8 9.5 38 95 |
1.10-41-50 50 15.2 34 19.1 3/4 19.1 38 9.5 | 318 9.5
L10-85-30 30 8.1 78 222 34+ 18.1 38 9.5 38 9.5
HP10-510 L10-65-40 40 12.2 78 22,2 314" 19,1 318 9.5 38 9.5
L10-65-50 50 15.2 7/8 222 3/4* 18.1 3/8 9.5 3/8 9.5

*The L10-65 series of line sets must have the 3i4 in, (19,1 mm) reduction remaved befare matching to the 1-118 in. (28,6 mm) stub fitting on the

indoar cofl,
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INSTALLATION INSTRUCTIONS FOR CB10 and CBP10 SERIES UNITS

1 - SHIPPING AND PACKING LIST

Packag i 1 of 2 contains:

1 - Assembled blower cabinet

Package 2 of 2 contains:

1 - Assembled coil cabinet

1 - Drip shield (C10-51/65 only - tapea to coil)

3 - Drive cleats

1 - Roll gasketing

3 - Rubber drain plugs

1 - 90° Adapter fitting (C10 & CP10-41 refrig. piping only)
Il - SHIPPING DAMAGE

Check contents for shipping damage. If damage is found, contact last
carrier immediately.

INSTALLATION INSTRUCTIONS

Ltho US A

form with standards in Nationel Fire Protection Association (NFPA)
“Standard for Installation of Air Conditioning and Ventilating Sys
tems NFPA No. 90A," "“Standard for the Installation of Residence
Type Warm Air Heating and Air Conditioning Systems NFPA No
908,"” Manufacturer's installation instructions and local municipal
building codes. Unit is approved for installation at clesrance to
combustible materials as listed below:

0" to cabinet

1" to plenum and outlet duct within 3’ of unit

Accessibility and service clearances must take precedence over

combustible material clearances.

M - GENERAL V - APPLICATION
These instructions are intended as & general guide and do not super- These units are de<igned for indoor instai'ations only. CBP10 units
. sede local codes. Authorities having jurisdiction should be consulted are designed for installation with matching HP10 heat pump units
bofore installation. Units may be installed for up-flo, down-flo or horizontal air dis-
IV - REQUIREMENTS charge. Refer to Figure 1 for ytacking arrangement, Units are in-
Installation of Lennox blower coll units with slectric heat must con- tended for use with specific Lennox sections of heat pumps
STACKING ARRANGEMENT Note - Coil must be rotated 180° for
down-flo applications
UP-FLO HORIZONTAL DOWN-FLO
ELECTMICAL O EcTme o™ sugcTic AT - FILTER
LA v
l"un'. AR ' now ELECTRIC MEAT . INLETS » DRIVE CL FILTE - -
e —— En e =ce | e, & ™. o T“
uo'-VUHVV aR i i H ey (‘o" ":" { l f
OPTIONAL R | . \ i Q
| JECs 1 FLOW L j (mowen | B g i ol \? | '-'l o
LOECTMC ) | e Al - Al ' ‘~ , ORAWN
CONEAT T LT e e ) [o—) g o™ -] PAN
: by o TELECTRICAL [ " =3 b I 'l
- g | INLEYS ot & :
@ - \
,”,—\ DRIVE
i , DRAIN D::,"" CLEAT
I BLOWER | ‘ PAN - =
L 7 ' o> - T BLOWER
' Sew? . s £3- peisEEs | TRIC
: /| o HEahy o T
-1 rY | . J 1 - e M e maemy
i Lo Py . | BLOWER | | ) Am |
L I } ¢-+——(\n\ Y ' ‘ oPmoNaL | |
th £ 3 ; Coy - \ = | FLOW ECE10 |
! ..%\ ‘! ' l O‘ % - ' ELECTRIC
' \ ’ i 10 M -——Bem b s o . MEAT
PLAPLL/O | | R - / -4 B e
N f 0,¢
f Lol ek Sal 7 B “ OPTIONAL ECB10 =\
N et i e f e FILTER  DRIVE CLEAY R R e AT -
E2£2222 ) o an  riow e
FILTER/
*Electrical inlats for units with electric heat **Electrical inlets for units without electric heat
FIGURE 1
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Vi - UNIT DIMENSIONS
Refer to Figure 2 for dimensions of coilfilter and blower sections,

DIMENSIONS
BLOWER SECTION
r c " '4 bl - N ot K pagmee ) el L r‘
- G *
-’ ~ h I -
/ - \ = N
M : TN SUPPLY AIR OPENING
] la— E o] b M /ot !
e [ lewower) 1777777777 AR
[ B RETUAN B \ / wp F )
AIF VoML ELECTAICAL | piow =
OPENING \\ 0/ INLETS ’
' LTI L. A -~ —
M
) H ‘ ' b
INTAKE END FRONT VIEW DISCHARGE END
Model No. A B [ D E G H J K L M N
41 Series 32-12in.| 21in. | 281in. |18-1/2inJ25-12in.| 171n. | 3in, | 1in. | 2Vin, | 358 in.| 3-38 in.| 1-14 in. | 3/ in.
826mm 1533mm | 719mm/| 470mm | 648mm |432mm | 76mm | 26mm | 533mm | 92mm | 86mm SZ?mm 19mm
51/66 Series 34in, [ 25in, | 28in. [22-1/2in.|25-1/2in.| 21in. | 3in. | 1in. | 21in, |3-5[8in,| 3-3Bin.{ 1-1/d i | 314 in,
864mm [635mm { 711mm | 572mm | 648mm | 533mm | 76mm | 26mm | 533mm | 92mm | 86mm | 32mm | 19mm
Note - Coil section shown for up-flc end
COIL SECTION horizontal position. Coil must ke
rotated 180° for down-flo posit.on.
lg————— A -————ﬂ
L CONDENSATE .o | (wgm K f-———— F
1 o DRAINS ’ ¥ L * o
_..-—-tl-.-az.—.:"-—-‘ d o 4
n ’ﬁ’*“_’—_:p)_n .
L -0 [ G ————l fa L 1 IR P - L G ol fa L
am b 0"_“:«}"5’] D
I s o w00 o T ® ]
INLE ¢ NIV TsucTioN OUTLET
OPENING FLow {11 1420 >~ 3 LINE * OPENING
" L Tes ) Luouui C
y rven U L Z g s e
) T DRAIN ' o
L CoggialvssATE - H LJJ PAN L
INLET END . FRONT VIEW . . OUTLET END
: *Suction and liquid line connection; are reversed on CP10 series units.
Modei No. A B [+ D E F G H J K L
41 Series 21 in. 19in. [10-12in. | 1-3/4in. | 7in,t | 28in, 26 in. 4-1/4 in. 6in, | 1-58in. 1in.
533mm | 483mm | 267mm 45mm | 178 mm{ 711tmm | 660mm | 108mm | 152mm | 41mm 25mm
51/65 Series || 25iM | 23in. 11221 | 2-Y4in [8-2intt] 28in. | 26in. [4-Y4in. | 6in. |1-5Bin{ 1in,
635mm | 5B4mm | 318mm 57mm (216 mm | 711Tmm | 660mm | 10Bmm | 152mm | 41mm 25mm
t6in (152 mmj an CP10coils 1t 7in. (178 mm)] on CP10 coils.
FIGURE 2
Vil - INSTALLATION

See Figure 1 for stacking arrangements for up-flo, down-flo and
horizontal air discharge. NOTE - For some applications blower
motor must be rotated so oilers are positioned up.

A - Up-tlo

NOTE - For up-flo applications, an optional adaptor base {RAB10} is
available to provide side return air entry into the unit. Refer to
instructions provided with adaptor base for assembly and installa-
tion.

1 - Place coil cabinet in desired location.

2 - Install gasketing (provided) around outlet opening of coil cabinet.
3-Set blower cabinet above coil cabinet and secure cabinets to-

C-9

gether with drive cleats provided.

4 - Connect supply and return ducts as required. If return air opening
of unitisinstalied flush with wall or other type barrier, the coit and
filter must be removed from cabinet,and duct conpections se-
cured to the inside duct flange of cabinet opening. After duct
connection is made, replace coil and filter.

B - Down-flo

On down-flo applications using ECB10 electric heat, an additive base

is required when unit is installed on combustible flooring. The addi-

tive base is not provided and must be ordered separately, Table 1

lists units applicable to each additive base,




Additive Base
CBA10-41 LB-26029BA
51 Series T
65 Series CBA10-51/65 LB-2602988

1 - Cut discharge air opening in floor See Figure 3 for dimensions of
floor opening when additive base is used. If additive base is not
required, refer to Figure 2 for unit discharge opening

FLOOR OPENING FOR ADDITIVE BASE

‘ Wall

2-12" Minnmum
(64 ;nm)

1 Minimum
(25,4 mm)
[
>
17 Mmimum
(254 mm)

8 Floor Opening

Wall

Wall

]

|
NOTE — Provide 32" (813 mm) at
front of unit for service access. t

[C_OnNiT I A B
20-38 in 2338 in
41 Sories 518 mm 594 mm
51 Series 24.38 in 2338 1n
65 Series 619 mm 594 mm
FIGURE 3

2 Install aaditive base in floor opening (if required)

3 - Set blower cabinet over discharge opening

4 - Remove (2) front access panels from coil cabinet and slide coil
drain pan assembly from cabinet. Rotate cabinet 180" and slide
collidrain pan assembly back into cabinet Refer to Figure 1 for
position of coil in down-flo applications

5 - Install gasketing (providea) around outlet opening of coil cabinet

6 - Set coil cabinet above blower cabinet and secure cabinets to-
gether with drive cleats provided

7 - Connect cuct work as required

C - Horizontal
Units in the horizontal position may be arranged for right or left air
discharge. If ;.1it is to be suspended it is recommended that a sup-
port frame be constructed as shown in Figure 4. The frame may be
constructed with angle iron, as shown, or other suitable material.
This frame will prevent unit sagging which may cause access panels
to bind

| - Place coil cabinet in desired location

2 - Install gasketing (provided) around outlet opening of coil cabinet
3 - Set blower cabinet next to coil cabinet and secure cabinets to

gether with drive cleats provided

4  Connect supply and return air ducts as required If return air
opening of unit is installed flush with wall or other type barrier
the coil and filter must be removed from cabinet and duct connec
tions secured to the inside duct flange of cabinet opening. After
duct connection is made, replace coil and filter

VERTICAL SUPPORT RODS

HORIZONTAL SUPPORT
ASSEMBLY

Caution - Allow adequate clearance at vertical support rods for
installation and future service.

FIGURE 4

Drip Shield (Horizontal installations only)
A drip shield is provided to prevent moisture blow-off frem coil to
blower section in C10-5165 units only. Shield 1s taped to coil for
shipping
1 - Siip standing seam of drip shield over lower edge of drain pan in

ccil section
2 - Crirtnp securely with pliers if necessary See Figure §

Drip Shield

4/

/ Ll‘.' \V‘\L F

Attach to edge of drain pan at bottom of coil section

FIGURE §

VIl - REFRIGERANT PIPING

Suction and liquid lines are equipped with flare fittings on -41 mode!,
Liquid line has flare fittings and suction line requires sweat connec-
tions on -51 and -65 models. C10 units may be applied with either
Lennox L10lines sets or field fabricated lines. CP10 units may only be
applied with Lennox L10 line sets. Refer to outdoor unit installation
instructions for proper application, installation and refrigerant
charge for particular systems




IX - CONDENSATE DRAIN

Two sets of drains are provided, 3/4" threaded pipe main drain and

3/4" plain pipe auxiliary drain. Always use lower set of drains. Install

the rubber piug (with hole in center) in the auxiliary drain before

connecting drain lines, Plug the {2) upper unused drain connections
with the solid rubber piugs provided,

1 - Drain piping should not be smaller than th2 draln conhections at
drain pan,

2 - A trap in the drain line is recommended when drain is on the
negative side of the blower system.

3. The trap must be deep enough to offset the difference in static
pressure between drain pan and atmosphere, Generally 2" (61
mm) inches Is satisfactory for medium static applications,

4 . Horizontal runs must be pitched 1 inch per 10 feet of drain line to
offset line friction,

5+« An open vent in drain line will sometimes be requirad due to line
length, friction and static pressure,

6 - Drains should be constructed in a manner to facilitate future
cleaning,

X - FIELD WIRING CONNECTIONS

Wiring must conform to National Electrical Code {NEC) and local
codes, Refer closely to application wiring diagram in this instruction
for wiring make-up. Field high voltage wiring must terminate at the
handy box provided in blower section, if EMT or rigid condult is
used, special fitting may be required. Low voltage connections are to
be made external to unit, .

XI - CHECKING UNIT AIR VOLUME

Refer to Table 2 for coil pressure drop readings and corresponding
unit CFM,

NOTE - Table 2 lists one set of coil pressure drop readings for coils in
the horizontal or up-flo position and one set of readings for coils in
the down-flo position. Use the applicable column as indicated in the

Coll Soctloq-\

~ o °
-
Air P S \-»~
a\\ 7
ot
‘. -
Flo ,—"’ Y
el W
"1 o o
~cts

Zero End—— g,

=

Manometer

Horizontal Application Shown
Figure 6

table when taking readings. Checks are made with a clean filter in

place, unit panels in place and a dry evaporator coil (blower only

operating)., Test holes are provided in coil section,

1 - Remove snaphole plugs from unit test holes. Insert manometer
hoses 1/4 inch (6.4 mm) past the inside edge of cabinet Insulation,
Seal around hoses with permagum or sealing compound. Con-
nect zero end of manometer to entering air side of coil, Refer to
Figure 6.

2 - With only the indoor blower operating, observe manometer read-
ing. If reading is above air volume required, decrease blower
speed. See Table 2 for required air volumes. Refer to application
wiring diagram in this instruction for changing blower speed.

3 - After required draft gauge readings are obtained, insert snaphole
plugs in air test holes,

TABLE 2
DRAFT GAUGE READING (DRY EVAPORATOR

! UNIT AIR VOLUME** *READING (Horizontal or Up-fio) *READING (Down-flo)
! SIZE CFM mIs in, water mm water in. water mm water
; 900 425 ,085 - .09 2,16 - 2,29 05 -.058 1.27 - 1.47
E 1000 472 .09 -.095 2.29 - 2.41 .06 - 065 1.62 - 1.65
' -41 Units 1200 566 125 - .13 3.18 - 3.30 .09 -.095 2,29 - 2.41
1400 661 A7 -8 4,32 -4.57 11 -.12 2.79 - 3.05
1500 ,708 195 - .2 4.95 - 5.08 ] L1383 -.135 3.30 - 3.43
* 1400 ,661 .045 - .05 1.14 - 1.27 075 - .08 1.91-2,03
1600 755 .055 - .06 1.40 - 1.52 .08 -.085 2.03-2.16
i .51 Units 1800 .849 .06 - .065 1.62 - 1,65 .095 - .1 2.41-2.54
! 2000 944 .07 - .075% 1.78 - 1.91 ,115-.12 2.92 - 3.05
f . " 2200 1.04 085 - .09 2,16 - 2.19 126 - .13 3.18 - 3.30
2300 1.09 .09 -.095 2.29 -2.41 .14 - .145 3.56 -3.68
1800 859 .07 -.075 1.78 - 1.91 g0 .12 2.54 - 3.05
2000 944 .08 -.09 2.03-2.29 .13 -.135 3.30 - 3.43
-65 Units 2200 1.04 ,09 -.095 2.29 - 2.41 .155 - .16 3.94 - 4.06
2400 1.13 095 - .1 2.41 - 2.64 185 - .19 4,70 - 4,83
2500 1.18 11 -2 2,79 - 3.05 2 .21 5.08 - 5.33

*These are pressure drop readings across the coil only, not total resistance readings.

' **Minimum air volume for heat pumps application is 400 CFM/ton of unit capacity.
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Industries Inc.

ELECTRIC UNITS

INSTALLATION INSTRUCTIONS FOR ECB10-41 AND ECB10-51,65
SERIES ECECTRIC HEAT SECTIONS

| - SHIPPING AND PACKING UST
1 - Assembled electric heat section

Il - SHIPPING DAMAGE
Check heater for shipping damage. If damage is found, contact last
carrier immediately,

I - GENERAL

These instructions are only intended as a genersl guide and do not
supersece local codes. Authorities having jurisdiction should be
consiiterd bofore installation.

IV - REQUIREMENTS
Installation of Lennox blower coil units with electric heat must con-
form with standards in National Fire Protcction Association (NFPA)
“Standard for Installation of Air Conditioning and Ventilating Sys-
tems NFPA No. 20A,” "“Stendard for tho Installation of Residence
Type Warra Air Heating and Air Conditioning Systems NFPA No.
908, Manufacturar’s installation instructions and local municipat
building codes. Metal duct must be uvsed in down-fle applications
with no diccharge opciiings directly below tho unit. Unit is approved
forinstallation at clearance (o combustible materials as isted below:

0" to cabinet

1" to plenum and outlet duct within 3’ of unit
Accessibility and service clearances must take precedence over
combustible material clearances.

V - APPLICATION
ECB10 Series heaters are designed to provide field installed electric
huat for CB10 Sories coil/blower units.

VI- INSTALLATION
When installing ECB10 heaters in CB10 down-flo applications on
combustible fioors, an additive base is required. Base mndel number

L

Supersedes 1078

INSTALLATION INSTRUCTIONS

276

Litho US A

ECB10 SERIES HEATINS

CBA10-41 (LB-26029BA) i1s roquired for CB10-41 models and base

CBA10-51/65 (LB-2602G88B) for CB10-51 and CB10-6% units. The ad -

tive base is not provided and must be ordered separately. Refer to

CB10 installation instructions for installing additive base

1 - Disconnect and remove power supply to CB10 unit. Remove low
voitage strain relief bushings

2 - Remove blower access pensl and power-in access panel covering
blower duct extension. Discard the power-in access panel and
save the sheet metal screws. See Figure 1

3 - Remove and discard front and rear filler panels from blower duct
extansion Refar to Figurel. Save the 1/4-20 machine screws from
front filler panel.

Discard rear filler panel1

Discard front filler panel from
this cpening (save screws) -

Discard power-in access
panel (save screws)

Remove blower access panel

FIGURE 1




P ——

4 . Remove ECB10 access cover. Slide heater into duct extension
opening making sure back o1 heater aligns with rear duct exter
$I0N Opwriing

5 - Secure heater 1o duct extension with (2) 1/4.20 machine screws
and to outside of blower cabine. with (2) sheet metal screws Use
the screws which were removed from blower access pane' and
duct extension front filler panel. Rofer to Figure 2

Vil - FIELD WIRING CONNECTIONS
Wiring must conform to National Electrical Code (NEC) and locu!

R —— R R R,

codes. Refer closely to application wiring diagrem in this instruction
for low voltage wiring make-up and to wiring diagram in ECB10 unit
for line voltage make-up. See ECB10 rating plate for minimum circuit
ampacity and maximurn rating of over-current protect've devices

Connect blue low voltage blower relay leads 1o black and yellow low
voltage leads

Select appropriate blower speed and make connections as shown on
application wiring diagram

After all wiring is completed, replace ECB10 access cover and blower
access panel

Secure heater to cabinet with

(2) sheet metal scmwsv

with (2) 1/4-20 machine screws

Secure heater to blower duct extension &5+

\

FIGURE 2

ORIGINAL PAGE I8
OF POOR QUALITY
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{. OPFERATION
A - Water Coll and Auxilisry Energy Subsystem

The CW31-45 space heating coil allows a transfer of solar pro-
wvided heat into the conditioned area. In normal operation, solar
heated liquid in the coilis the first stage heat source. As the room
thermosiat demands heat, solar heated water is circulated
through the CW31.45 coil and the system blower circulates air
through the coil. If solar heated air 1s sufficient the thermostat
requirement will be met_If sufficient heat 1s not available from the
coil, the thermostat will activate the second and third stage heat
sources as required to meet heating demand.

8 - High Temperature Limit Switch

A high temperature limn switch located on the downstream side
of the coil provides overheating protection for the subsystem

blower motor. If the temperature of air leaving the coil reaches
140°F (60°C) the limit switch stops waterflow throuah the zoil. No
additional heat will be available from the coil and the blower
motor will not be subjected 10 excessive temperatures.

1. MAINTENANCE

A - CW31.45 Coil Unit
1. Inspect unit for evidence of coil and plumbing leaks.
2. Inspect coil. The coil must be clean and free of any obstruc-

e .

B - Auxik.i ¢y Ensrgy Unit
Refer 1o the Operation and Maintenance manual accompanying
the auxiliary energy unit for its proper maintenance require-
ments.

—
i

 APPLICATION AND INSTALLATION

1 - SHIPPING AND PACKING LIST
Package 1 of 1 contains:

1 - Coilcabinet assembly

3 - Drive cleats

1- Roll gasketing

i1 - SHIPPING DAMAGE
Contactthe last carrier immediately if any shipping damage is found.

11l - APPLICATION

The CW31-45coil is designed to provide solar heat in CB10 series
units. Refer to the total system instructions for solar heat collection
and connecting plumbing information. The solar coil installs be-
tween the evaporator coil cabinet and the blower coil cabinet. Use
these instructions only as a general quide, they in no way supersede
any local codes. Consult authorities having jurisdiction before instai-
lation.

IV - INSTALLATION (Refer to Figure 1 and 2)

Install gasketing (provided) around the blower side of the CW31-45
cabinet. Postion CW31.45 unit between evaporator coil cabinet and
blower cabinet. Tapered cabinet securing cleats should match with
straight cleats. Also, the high temperature imit will be facing the
blower compartment. When properly aligned, secure evaporator
cabinet to CW31-45 cabinet and CW31-45 cabinet to blower cabinet
with provided drive cleats.

Assembled CB10 unit with CW31-45 coil should be installed so that
the drain plugs are accessible.

V- PLUMBING CONNECTION

The solar heated water connections are 58" (15.9 mm) nominal, 34"
{19 mm) O.D. copper tubing Refer 1o Figure 1 for proper inlet and
outlet identification. Refer to the total system instruction for proper
plumbing specifications.

V1. ELECTRICAL CONNECTIONS
Refer to the total system instruction for proper connection of the
high temperature himit.

Vil - HIGH TEMPERATURE LIMIT
The high temperature limit stops water flow through the coil if the
temperature of the air discharged from the coil reaches 140°F (60°C).

Vil - DRAIN PLUGS
Two drain plugs, one for each internal header, are provided to drain
the CW31-45 coil.

IX - BLOWER SPEED

The CB10 blower MUST BE SET TO RUN AT MEDIUM-HIGH SPEED.
Use the orange “common’ and brown “med-h/"" motor taps. Indi-
vidually tape unused motor wires.
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ELECTRIC UNIT
ACCESSORIES

N Supersedes 500,975M

INSTALLATION INSTRUCTIONS

574

OL R THERMOSTAT

INSTALLATION INSTRUCTIONS FOR OUTDOOR THERMOSTAT KIT
(LB-44376BA), OUTDOOR THERMOSTAT (PR-231) AND
MOUNTING BOX (M-1595) USED WITH ELECTRIC HEAT

| — SHIPPING AND PACKING LIST
OUTDOOR THERMOSTAT KIT (LB-44376BA)
Package 1 of 1 Contains

1—-Outdoor thermostat

1-—-Mounting bracket

2—-Tubing clamps

Miscellaneous sheet metal screws

OUTDOOR THERMOSTAT (PR-231)
Package 1 of 1 Contains
i--Qutdoor thermostat

OUTDOOR THERMOSTAT MOUNTING BOX (M-1595)
Package 1 of 1 Contains

1—Outdoor thermostat mounting box

2—Tinnerman clamps

2—Sheet metal screws

The outdoor thermostat kit (LB-44376BA), outdoor thermos-
tat (PR-231) and outdoor thermostat box (M-1595) are listed
and ordered separately. If mounting provisions are included
in the outdoor unit, only the outdoor thermostat (PR-231)is
needed. An outdoor thermostat kit (LB-44376BA) installs
thermostat in outdoor units without mounting facilities.
When thermostat is mounted in an outdoor location, the
mounting box (M-1595) is used to house the thermostat.

Il — GENERAL

These instructions are only intended as a general guide and
do not supersede local codes in any way. Authorities having
jurisdiction should be consulted before installation.

Il — SHIPPING DAMAGE

Check items for shipping damage. The receiving party
should contact the last carrier immediately if any shipping
damage is found.

IV — APPLICATION
The purpose of the outdoor thermostat is to keep the total

power load off the line until it is actually required. In heat
pump applications, it will keep the heating load on the heat
pump as long as possible thereby obtaining more Btuh per
watt of power input. In straight electric heating applications,
it keeps the heating load on low power input as long as
possible.

V — INSTALLATION

A—Outdoor Thermostat Kit (LB-44376BA)

1—Mount thermostat bracket in a convenient location in
compressor compartment which will allow the sensing
bulb to extend into the outdoor fan area for sensing out-

HP8 APPLICATION

1—Mount bracket in compressor compartment
2—Secure thermostat to bracket

3—Route sensing bulb through hole in division panel
4—-Secure sensing bulb to division panel

FIGURE 1

C-16
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door temperatures. Sensing bulb must not be in direct
sunlight or wind.

2—Sheet metal screws are provided for mounting bracket
and clamps for securing sensing bulb. Figure 1 illustrates
a typical HP8 application,

3—Remove adjustment knob and mounting screws from
thermostat. Insert thermostat behind mounting plate of
box with shaft extending through the slot. Line up mount
ing holes and replace mounting screws. Replace adjust-
ment knob.

B—OQutdoor Thermostat (PR-231) And Mounting Box

(M-1595)

If an outdoor unit has mounting provisions, secure outdoor

thermostat (PR-231) in place.

If the outdoor thermostat(s) is installed in outside location,

the mounting box should be used to house thermostat(s).

Before thermostat(s) are installed in thermostat box, remove

the (2) screws on thermostat and install on opposite side of

terminals. This must be done so wiring can be connected to

terminals when thermostat is mounted in thermostat box

See Figure 2.

1—Remove cover from thermostat box and insert thermostat
through grommetted hole in bottom of box.

2—Remove adjustment knob and mounting screws from
thermostat. Insert thermostat behind mounting plate of
box with shaft extending through the slot. Line up mount-
ing holes and replace mounting screws. Replace adjust-
ment knob.

3—Secure thermostat sensing bulb to bottom of box with
Tinnerman clamps and sheet metal screws provided.

4—Mount box outdoors in a sheltered location where direct
sun and strong winds will not affect temperature reading.

SCREWS MUST BE ON
THIS SIDE OF TERMINALS

—

-

SECURE THERMOSTAT j COIL EXCESS
SENSING BULB TO BOX CAPILLARY TUBING

FIGURE 2

ORIGINAL, PAGE IS
OF POOR QUATITY

VI — WIRING

Refer to correct application wiring diagram in this instruction
for thermostat connections. Class 2 type wire may be used
for low voltage wiring.

CAUTION-Outdoor thermostat(s) should never be wired to
control the entire auxiliary electric heat section applied to
heat pumps. Some auxiliary heat must automatically be
energized by the heat pump during a defrost cycle to control
indoor air. Wire first stage as indicated on application diag-
ram.
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HEATING PUMP WIRING DIAGRAMS

The intvernal electrical wiring diagrams of the heat pump outdoor unit, indoor

unit and electric heating coil are shown on the following pages.

For all external or field wiring see ccatrol wiring diagram, Figure . '2-19.
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APPENDIX D

INSTALLATION OF DOMESTIC HOT WATER SUBSYSTEM

Electric Hot Water Heater
Tempering Valve
DHW Preheat Coil
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ELECTRIC

WATER HEATER.Installing:
-~ and 'Operating Instructions

THE WARRANTY ON THIS WATER HEATER IS IN EFFECT
ONLY WHEN THE MEATER S INSTALLED AND OPER-
ATED IN ACCORDANCE WITH THESE INSTRUCTIONS,
THE MANUFACTURER OF THIS HEATER WILL NOT BE
LIABLE FOR ANY DAMAGE RFSULTING FROM FAILURE
TO COMPLY WITH THESE INSTRUCTIONS, READ THESE
INSTRUCTIONS THOROUGHLY BEFORE STARTING.,

LOCATION: Jelect o location accemible to water lines
and power supply where the floor is level, Do not locate
the heater where water lines could be wbjected to freez-
ing temparatures, It is recommended H.at the heater be
located near the center of greatest hot water usage to
prevent heat loss through the pipes. Locate the heater o
that accem panels and Jroin volves are occemible,

WARNING: Do not use or siore gasoline or other flam-
wable Tiquids in the wicinity of this heater,

THE HEATER SHOULD BE LOCATED IN AN AREA WHERE

LEAKAGE OF THE TANK OR CONNECTIONS WiILL

NOT RESULT IN DAMAC € TO THE AREA ADJACENT TO

THE HEATER OR TO LOWER FLOORS OF THE STRUC-

TURE, WHEN SUCH LOCATIONS CAN'T BE AVOIDED,

A SUITABLE DRAIN PAN SHOULD BE INSTALLED UNDER

THE HEATER, SUCH PANS SHOULD BE AT LEAST 2*

9 EEP, HAVE A MINIMUM LENGTH AND A WIDTH AT

) ~LEAST2" GREATER THAN THEDIAMETER OF THE

&) :‘JH!ATER, AND SHOULD BE PIPED TO AN ADEQUATE

a ) DRAIN,

@ NOTE Before proceeding with the installation, close

The maln water wpply valve, open o water foucet to re-
lieve the house premure and then close the foucet,

CAUTION

DO NOT TURN ON ELECTRICAL CURRENT TO WATER
HEATER UNTIL TANK HAS BEEN COMPLETELY FILLED
WITH WATER, OPEN SEVERAL HOT WATER FAUCETS
TO ALLOW AIR TO ESCAPE FROM THE SYSTEM WHILE
THE HEATER IS FILLING, THE HEATING ELEMENTS
WILL BURN OUT IF NOT IMMERSED IN WATER,

=
i

UPRIGHT MODELS: The hot and cold water connections
ore identiTiod on the top of the heater, Connect the hot
ond cold water lines to the installed nipples using unions,
Imtoll o listed temperoture-pressure relief valve in the
opening on the side of the heater,

UTILITY MODELS: The hot and cold water connections
ore identified on the side of the heater, Connect the hot
ond cold water lines to the installed nipples using unions,
install o listed temperoture-pressure relief volve in the
opening on the side of the heater,

TABLE TO; E%DELS: The hot water outlet and cold
water Inle ntified on the bock panel of the heo-
ter. Remove the porcelain top by sliding it forword and
lifting it off the cabinet, Core should be taken in hand-
ling the porcelain top to prevent chipping of the porce-
loin, Remove the four front ponel screws; two ot the top
flonge, Check drain valve to make sure that it is closed,
Remove the top fiberglos insulation to allow occes to the
lumbing ond electrical connections, Connect the cold
water supply line ond hot water outlet lines using elbows,
nipples ond unions a3 shown in the diograms. Imstoll o
listed temperature-pressure relief valve in the remaining
fitting. Replace the top fiberglos insulation in ifs origi-
nal location,

nov \um ey COLD WATER
INLET
UNIONS IN WATER CONNECTIONS !cuconwu TRICAL ATER SHUTOFF

VAI.V!WSY BE OPEN
FOR HEATER OPERATION)

REMOVABLE PLATE FOR
ACCESS TO WIRING
N TEMPERA TURE -PRESSURE
RELIEF VALVE
\ WRING DIAGRAM IS ON
BACK OF ELEMENT COVER

> REMOVABLF *LEMENT
cov™ ACCESS 10
THE. .« STATS AND
KEATING ELEMENTS

POSITIONED ABOVE TOP LEVEL
HEATER,

WATER CONNECTIONS
IN HEATER ARE /4"
TAPERED PIPE THREAD

IF SWEAT FITTINGS ARE USED,
DO NOT APPLY HEAT TO THE
NIPPLES ON TOP OF HEATER,
SWEAT TUBING TO ADAPTER
BEFORE FITTING ADAPTER TO
WATER CONNECTION, IT IS
WAPERATIVE THAT NO HEAT
BE APPLIED TO CONNECTION
AS NIPPLES CONTAIN A
PLASTIC LINER,

e

T-P VALVE DISCHARGE LINE
TO TERMINATE NEAR
FLOOR DRAIN

B

WATER CONNECTIONS IN IF SWEAT FITTINGS ARE USED,

MEATER ARE 3/4" TAPERED HOT WATER DO NOT APPLY HEAT TO THE
PPE THREAD OUTLEY NIPPLES ON TOP OF HEATER,
4 SWEAT TUSING TO ADAPTER
. BEFORE FITTING ADAPTER TO
COLD WATER WATER CONNECTIONS, IT IS
INLET IMPERATIVE THAT NO HEAT BE
APPLIED TO NIPPLES, AS THE
NIPPLES CONTAIN A
l PLASTIC LINER
COLD WATER TEMPERATURE - PRESSURE
o RELIEF VALVE

REMOVABLE PLATE FOR
ACCESS TO WRING

ELECTRICAL CONDUIT

REMOVABLE ELEMENT COVER
FOR ACCESS TO THERMOSTAT
AND HEATING ELEMENT
WIRING DIAGRAM IS ON

T-F VALVE DISCHARGE LINE BACK OF ELEMENT COVER

TO TERMINATE NEAR DRAIN

WATER CONNECTIONS
IN HEATER ARE 3/4"
TAPERED MPE THREAD

IF SWEAT FITTINGS ARE USED, DO NOT APPLY HEAT TO THE
NIPPLES ON TOP OF HEATER, SWEAT TUBING TO ADAPTER
BEFORE FITTING ADAPTER TO WATER CONNECTION, IT IS
WMPERATIVE THAT NO HEAT BE APPLIED TO CONNECTION

COLD WATER AS NIPPLES CONTAIN A PLASTIC LINER,

INLET

TEMPERATURE-PRESSURE RELIEF VALVE

HOT WATER
OUTLET

" V<P VALVE DISCHARGE
UNE TO TERMINATE
L NEAR DRAIN
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PAILURE TO INSTALL AN APPROVED(AGA OR ASME) 374 x
374" TENPERATURE-PRESSURE REL | EF VALVE WILL RELEASE
THE MANUFACTURER FROM ANY CLAIM WNICH MIGHT.RESULT
FROM EXCESSIVE TEMPERATURES AND PRESSURES,

Do not inctall @ check valve or other devices that would prevent re-
verse FHow of water unless required by local codes, A clossd system
will result and frequent operation of the relief valve will occur,

The ond of the relisf pipe opening should terminate near the floor
draln or ather sultable location not sbject to blocking or freezing,
DO NOT thread, plug or cap the relief pips opening. Leave an oir
gap of approximately 6 inches betwsen the end of the relief pips and
tho floor drain, , -

After the installation of all water lines, open *he main water supply
valve and fill the heater, Open several hot wats faucets to allow air
to escope from the system while the heater is filling, When woter
pomes through the Kiucets, close them and check for possible leoks in
the system, '

ELECTRICAL CONNECTIONS: .
Gny elecirical connectionsore mode, be sxe that the

)

heater is full of water and that the valve in the cold water supply line
is open. Checkhe roting plate and wiring diogrambefore proceeding.
This electric water heater was built ond wired in accordance with the
Underwriters' Laboratories' testing approvals requirements,  The tem-
poroture limiting device of the manual reset, trip-fres type has been
factory imtalled to interrupt all ungrounded power supply conductors
in the event of thermostat failure, Thermostats ore factory setot 150°
f. and wired in accordance with the wiring diogram fastened to the
inside of the top occess panel,

The dealer in your area ordered this heater wired ot the factory to
comply with existing area codes, but local utility codes may require
or ollow other circuitry. Comult your local power, company to deter-
mine the correct slectricol hook-up in order to meet jocal utility and
building codes and in order to obtain the most economical rates, Also
chack to find out if you ore required to obtain o permit before storting
the imstallation, The following chart shows the recommended fuse size
for the moximum heater wattoge, The maximum wattage ond rated
voltage are shown on the heater dato plate, '

RECOMMENDED FOR 2:=FRAGE

MAX, MAX, VOLTS MAK ' MAX. VOLTS
WATTS 120V 208V 240V WATTS 120V 208V 240V
500 10A 5A  5A 3500 40A 20A 20A
1000 15A 10A ° 10A * 4000 25A  25A
1250 15A 10A  10A 4500 ‘ A 25A
1500 20A 10A  10A 5000 5A  J0A
2000 25A 154  15A 5500 I5A  3I5A
2500 30A 15A  15A 6000 40A  35A

3000 BA . 20A 20A

. heater is outomatic,

The heater must be well grounded. A green ground screw is provided
ot the elecirical connection point for connecting a ground wirs to the
upright and table top units, A green ground wire is provided at the el-
ecirical connection point onutility models for connections to o ground,

OPERATION:

: closing the switch to allow electric current to flow to
the heater, make certain that the heater is full of woter and that the
cold water inlet volve is opan, Complete failure of the heoting ele-
ments will result If they are not completely immersed in water at all
times. When the switch is closed, the operation of this sleciric woter

\

\

The temperature of the water can be changed by adjusting the thermo-
stah, Befors any work is done on the heater, disconnect all power to
the heater by opening the switch at the main electrical panel, Re-
move the access panels, or front panel on Table Tops, fold the insule-
tion outward oway from the controli, Set the thermosiats to the de-
sired water temperature using @ screw deiver to move the: thermostat
pointer, replace the insulation making sure that the controls ore well
covered and that the plastic tarminal shield has not been disploced;
then replace the occess panel, or front ponel. The heatsr is now ready
for operation and the main switch can be closed, ,
When nacessary to completely drain the heater, shut off the electric
power wpply to heater, close cold woter inlet valve, open o hot wa-
ter foucet to allow air to enter the system and open the drain valve,
which is threaded fo receive a standard hose coupling. On Table Top
mo'doh, the front ponal must be removed to gain occes to the drain
valve, B

MAINTENANCE: Shut off the slectric powsr whenever the water
supply is turned off.

Shut off the electric power, watsr supply ond drain the heater com-
pletely to prevent freszing whenever the building Is left unoccupied
during the cold weather months,

In order to insure efficient operation and long tank life, drain the
heater through the drzin valve until water runs elear, Drein it ot least
oncé a month, Foilurs to do this may result in nolsy operation and
lime and sediment bulld up in the bottom of the tank, At the ame
time, check the temperature~pressure relief valve, by raising the the
lever at the top of this volve to moke certain that waterways are cleor,

SERVICE: The monual reset, trip-free tempsrature limliting devices on
Thls heater will cut off all power to heater if temperature of water ex-
ceeds 190° F, IF there is no hot water after o recsonable period of
time, check the main fuse box. In the svent that the fuses have it
blown, call o serviceman; have him check the entire circuit including
the alements and thermostats before ressiting the temperature limiting
device, Heater must be disconnected from power supply before ser-
vicing switch, Consult the plumber or electric service company in
your crea for ali service, replacement parts or any questions you might
have regarding this heater, nsist on factory inspected and approved
teplacement parts, )

REMOVAL OF THE MAGNESIUM ANODE WiLL TERMINATE THE
WARRANTY,

READ THE WARRANTY ATTACHED TO THIS WATER HEATER FOR A
FULL EXPLANATION OF THE TIME PERIOD THAT PARTS AND HEA-
TER ARE WARRANTED, ' !

D-2 -
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‘ INSTRUCTIONS FOR INSTALLING
o - WATTS No. 70A SERIES
: ” Adjustable Water Tempering Valves

IMPORTANT - |

BE SURE TO REMOVE THERMOSTATIC ASSEMBLY from valve be-
fore sweating connections, Otherwise it will become damaged.

—

Watts
“"No. 174A Hot To

Appliances

Il

r—— = f———— Tempered
s
Hot A3

‘Hot water
boiler

TANKLESS HEATER=—=-—3>

Pressure e 1o
relisf ° 8"to32

valva
meeting latest
ASA, Standard

INSTALLATION

1. Remove thermostatic assembly (which is handmo)% o \ "'{ld

from bedy aned install valve body as illustrated in

Balancing valve should be [nstalled, in
coid water line to valve, as shown to com-
/ pensate for pressure drop through heater,

:
! diagram, Ch/kv |
| NOTE: Be sure pisten and Teflon disc do not drop eck Vaive
out of thormostat, when romoving thermostatic REPLACEMENT PARTS
: assembly. | RENEWABLE THERMOSTAT E;g"’
‘ 2. Re-insert thermostatic assembly in body and tighten AND SPRING
securely. FOR 70A—70A-T
Part No. SAN70A3
' DJU ENT
. o FOR L70A~L70A-T DISCARD
Thé No. 70A féatures a new adjustrnent means which Part No SA;\J-70A3-LT . _PLASTIE
permuts yau ta-2dial”. a dasired temperature, quickly a ' " PROTEGTOR
and “conveniently. To increase or decrease the water 4 . ' '
temperature, simply turn the adjusting cap as indicated NOTE : qulacement.'thermostat.s. are furnished. with
by the arrow. The edjustment temperature range is a plastic protector which serves to hold the piston and
126° to 160°F ’ Teflon disc. Be sure to discard this plastic prciector

when installing assembly. See note under installation.

L70A SERIES

NOTE: For tower tempered water requiremants at or below 130°F ., use low temperature
Model L70A Scries which provides adjustment temperature range between 100° - 130°F. “

The name
that protects
your name
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PART NO.,

SEecificat‘ions

Vlaterial - copper alicy-ASTM-B359-B111
.ength - approx. 33 feet

Jo. of Coils - 17

Soil I.D. - 5 3/4" (+1/8")
fubing Diam. - nom. 3/4"

PROVIDE PLASTIC
CAPS To PROTRCT
ENIDS QF (Ol

TOTAL COIL LEWVGTH
APROX. 3B TT.

COL D APROX. 5%

NOTES

T

LTR

DESCRIPTION DATE APPROVED

A [HTRAIGHTLIIED TDS OF COIL- 8/3/17

1) The seller will inspect each coil
to the requirements of this
specification and for evidence of
poor workmanship. -

2)

The heat coils skall be packaged
in suitable protective containers
that prevent damage to coil when

aZ%'ty

B'i" 1 ‘2-

Approved Source

Vender/PN
Wolverine Tube Division
17200 Southfield Rd.

~ Allen Park, Michigan 48101

Truffin Type W/H

. Catalog No. 66~116038-01
* With type 1 ends
‘'shipped by United Parcel Service. -

TYPchL COIL SPACING,
ROX. 1%5"0C. | 7T TURNS

lm O, Sk~ 192047 Iui:

NEXT ASSY

USED ON

APROX..5'%]
| - I |
/ \\} PLAINS 5CCTION j
+ j/ TypPe 1) \
e =] 3 )
Toeasncesuatss  foaartsvan Donabual3SN HONEYWELL [ENERGY RESOURCES CENTER
X 3 anoires ~ |DEVENGR INC. MINNEAPOLIS, MINN. 55413
XXX _+ =z |ENGRG MGT
JraTEA CONTRACTNG, HOT WATLR COolL

HOURCL CONTROL|SIZE

A

CODE IDENT NO.| DRAWING NO.

55513 | 5K-142047

APPLICATION

EINISH—SEE NOTE

SCALE wone |

suEET 1 0F 1

19776

A

iconmoL (AT | | |

el
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APPENDIX E

ENERGY TRANSPORT SUBSYSTEM




Energy Transport Module Replacement Parts

NO{ ITEM MANUFACTURER TYPE/PART QUANTITY
1 Pump 1 - Bell.& Gossett 60-118, 1 1/4AA 1
2 | Pump 2 & 3 Bell & Gossett | PR-1 1/4, 1/6 hp 2
3 Heat Exchanger Honeywell SK-142187 1
4 Expansion Tank Amtrol 30, Diaphragm 1
5 Air Separator Amtrol 4ab-1 1/4 1
; 6 .Air Vent Amtrol 690 1
| 7 Air Bleed Hammond 1/8 Radiator 2
E 8 Relief Valve Bell & Gossett 480~-45 psi 1
| 9 Control Valve, Dual Honeywell V4331-A1003, 1
Diverting (115 VAC)
; 10 | Circuit Setter Balancing Bell & Gossett CB-1 1/4 3
! Valve
| 11 SDA Sensor Wells Mueller Bronze, 1 1/4 4
12 | Lift Check Valve Bell & Gossett BA - 1 1/4 1
13 | Swing Check Valve Stockham B-309-1 1/4 2
14 |} Drain/Fill Valve Hammond 710-3/4 1
) 15 | Ball valve Hammond Sweat-1 1/4 1
. 16 | Strainer Strong -1 1/4 1
17 Low Level Indicator F.W. Murphy 20-PC, 50 psi, 1
24 VAC
18 Indicator Lémp 24 VAC 1
19 Solar Control Panel Honeywell SK-142183 1
E-1
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PART NO.

END ViR

’/ﬂ e

DSTRIBUTION LCADER
) AlAL L

80D (Ot 170D TUBING 1T TUBN:-
%720 coiL, %3"0D, TURNG, 20 TURINS
2%, 1D oL, Y2 0D TUBING, 23 TUrNS
ey V%A PLUG OF fofe (CAPPED )

O

DESCRIPTION DATE AFPROVED

——

L

g

hvvva
veg W, 78

, i
g <~ LLLLLJL/ L/L/L/L)L/b
. B e o
USE SILVER S0LDER.
N AL LRIECTIONG
ALL DIMENSIONS £ SIDE. VIEW
PN
T foerear o] HONEYWELL | ENERGY RESOURCES CENTER
T | e fovenc INC. MINTIEAROLIS, M BRe13
T HEAT EXCHANGE (OIL ¢
BRI i DISTRIBUTION HEADER
e SIZE [CODE_TDENT %0.JORAMING AC.
NEXT ASSY USED ON 55513 L 3137
APPLICATION ]’Flmsn-sse NOTE SCALE I {sHEET 1 OF
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Bell & Gossett instruction sheet S16946 revision 3 pertaining to
PD Boosters & Series '"60'" In-Line Centrifugal Pumps installation
and operation instructions has been removed due to copyright,

E-3
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Bell & Gossett submittal A-120 revision 9 pertaining to Iron & Bronze
Booster Pump has been removed due to copyright.
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}! Bell & Gossett instruction manual sheet S17630 replaces SD-1239-CA

revision 4 pertaining to Booster Circulating Pumps installation,
operation and service instructions has been removed due to copyright.
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SOILER TYPE OF RADIATION ' SYSTEM comzm IN GALLONS
NET Extrol Mo.] Extrol Modei |Extrol Model [Extrol Model] Extrol Model

oureur Finned Tube Conveclors or Radiators— Baseboard ‘?y.t::r?\' 15 30 60 20 5$X-30

IN 1000's | Boseboard or | s Cast lron Cast Iron Temp. “Flow| cs | swl cs| sw| es [ sw| es | sw| cs

oF Radiant Panel

U MR v Ty ] TS TR T TR A 100 133 305 500 134 1102

25 | 15| 15| 15| 15| 15| 1s| 1s| 15 d B b 22| | 360) 857 | 838

120 80 183 300 440 660

(t 50 15 15 15 15 15 30 15 30 130 65 s | |24 258 537
: 75 15 30 15 30 30 30 30 60 140 54 125 204 298 447
100 15| 30| 15| 30 30| 60| 30{ 60 150 {62 | 471 141 {106 | 230|174 338 |256 |473 | 304

125 15 30| 30/ 60y 30| 60f 30/ 90 160 58 | 40 [ 134 | 92 {219 [ 150 (321 {220 | 449! 330

150 30| 30f 30| e60f 30| 90| 60| 90 170 |55 | 34 { 127 | 78 |208 |128 {306 |187 {428 280

175 30 60 10 60 60(sx.30 60(sX-30 180 153 | 30 | 121 | 68 {198 {111 [291 [163 |407 [ 245

200 30| ‘60| oo 60| eolsxsol solsxs0 190 |51 | 26 | 116 |60 [190 | 98 |278 |144 | 389 | 216

250 0| e ol 90| solsxaol 90 lsxso 200 [a9 | 23|11 | 52 [182 | 86 {266 126 [a72] 189

210 |47 | 21 {105 | 48 |174 | 78 {256 [114 {358 | 171

! 300 60} 90| 60sX-30| 90)sX-30( 90 [sX-40 220 45 | 19 {102 | 43 167 | 71 {246 |103 | 344 | 155
| 350 60 |5X-30 60|SX-30| 90 |5SX-40 |SX-30 |SX-60 230183 { 17| 98 | 39 {161 | 64 [236 | 94 | 330 | 141
400 60 |SX-30| 90 [SX-40 |SX-30 {SX-40 {SX-30 |$X-60 240 |41 | 16| 95 135 {155 | 58 ;228 | 86 {316 129

, SW indicates Summer—Winter hook up where boiler is used for heating, and supplying domestic hot water, Minimum hoiler water temp. of 150°F, is required,

CS indicates cold start hook up where hoiler is use® for heating only.

MAXIMUM WORKING PRESSURE 75 PSt — OPERATING TEMP, 40°-240°F

25 EX.-TROL = 109 FILL.TROL 130 EX-TROL == 110 FILL-TROL #60 EX-TROL == Iiii FILL-TROL #90 EX-TROL — 112 FILL.TROL
[ J [ ] l h ’
Dlmensmn Data 0
? EX-TROL TANKS EX-TROL COMBINATION PACKAGES . '
.' Mode! | Diameter | length | Shipping INCLUDES . r;_-:;_
No. inches Inches Wi, Lbs, Model Shipaing s
15 8 ] ] ‘/2 5 No. EXTROL | Purger * Vent Wi, Lbs, ,_T_,_:_‘:T___,}I
r S IR L I O B 1500 | 15 | V" g | ks
6 1 3 3000 | 30 or | #700 | 13 i
90 15- | 2 23 6000 | 60 | 1%” 19 i 3

*Specify type and size required

EX-TROL WITH FilL-TROL

FILL-TROL COMBINATION PACKAGE : :

del iometer h hipping: It
Moo | Ctremen | e | wi e Model INCLUDES Shipping o )
109 8 142 .Y No, FILL-TROL | Purger * | Vent WE. Lbs. :
110 1 17 10 109-P 109 {1"ort ' i
m 1 26 15 110-P 110 1"orl | #700 4
12 15 3% | 24 111-p m 1 18

® *Specify type and size required
. DISTRIBUTED BY
L
A2
h o ,,,.. \} N ANMITERROL :

1400 DIVISION RUAD « WEST WARWICK, R 1. 0209}
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Seal |

Tank

'\Air Charge Valve

Fig. 2 Extrol tank construction

The» EX-TROL Tank is a modern, pressurized diaphragm-
type expunsion tank for all hot water heating systems.
It is of weldcd sieel construction; compact and neat in appearance, A rugged,

flexible diaphragm of a material specially compounded for long life in
hydronic service is the heart of the EX-TROL tank.

This diaphragm separaies system water from the (standard 12.1b)) air charge,
ossuring a permanent air cushion, Because the diaphragm permits the tank
to be pressurized, the EX-TROL tank can be smaller than conventional units,

The EX-TROL Tank may be installed into a tee or any
other svitable tapping anywhere on a hot water heating
system.

It may also be remotely located and piped to convenient point on the system.

An ideal EX-TROL installation is to screw it into the bottom of an American
Air Purger, A single 2" nipple serves as both pipe connection and mounting.

-y

'aly

Diaphragm

/;} Air Cushion

o e

e - o w———

>

s

Qjcj ) \ Air Cushion

LTI
ot b P b L_.L‘«..Ju“:u.».. PPN OIS

", : R SUNLICHL SRR SIS, A PO gprne, 9

2 E’ Fig. 3 Extrol tank operation

<)

3 iﬂie EX-TRCL Tuuwr wwnirois expansion of heaiing sysiem water. See Figure 3

Ry Q,A. When the system is first filled to the setting of the automatic fill valve, no water enters the EX-TROL Tank because of
:g o the charge pressure behind the diaphragm.

E 8 B. When the system comes up to temperature, the EX-TROL tank receives the expanded volume of water.
g: C. When the boiler water temperature rises to its maximum, the EX-TROL diaphragm simply flexes against the air

hion.

S8 cus

The American Air Purger continuously separates air from heating system water.

It is a one-piece cast iron chamber with two passages through which boiler water flows. Internal contours and baffles are
designed for low flow resistance characteristics and «ificient separation of the air from the water.

The Air Purger should be installed horizantally on the main as close to the boiler as possible. It must be installed so that

water flows through it in the direction indicated by the arrow.

EX-TROL
Tank

Fig. 4 System view illustrating contin-
vous purging and venting.

All models have tappings for installaticn of #700 Float Vents to provide com-
plete continuous purging and venting. Spare tappings are also provided for
easy mounting of an EX-TROL for expansion control or FILL.TROL for contbining
automatic fill valve and expansien control.

EX-TROL system venting

After initial purging and venting of air from the system more air will be re-
leased from the water as it is heated, The American #700 Float Vent is an ad-
vanced type valve designed for venting all hydronic heating and cooling
systems. It has a unique construction which insures: Fastest Venting — Positive
shut off — Venting through the complete pressure range (0-45) — long con-
tinuous aoperation — Trouble free performance — No spitting or unsightly stairs
from leaking. No separate air chamber is required.

Even with Air Purger and Float Vent installed on the main or mains, it is
recommended the American /700 Float Vent io he installed on each return
at the elbow that drops to the circulator.

While seldom requirrd, it is also recommanded that manual (key or coin type)
air vents be iustallc';i at high points on the radiation.
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A m@mhw INSTALLATION INSTRUCTIONS
v ! EX-TROL® EXPANSION TANKS

1400 DIVISION ROAD « WEST WARWICK, A, |, 02893 ‘ MARCH, 1974

This product represents the most recent development in providing for the
expansion of water in a hydronic heating system,

"The unique proven design of this tank, incorporating a flexible diaphragm ﬂ
; that keeps the system water from contacting the (standard 12-lb.) tank "
charge, lets this considerably smaller size give more positive, permanent
system protection.

3 »*-—-—--y-
NP o —r— .
ﬁ* T8O’ ;

HOW IT WORKS

]

|

! Heated water expands, and in a closed hot water heating system, provision
- must be made for this expansion, The flexible diaphragm in the EX-TROL® )
provides for water expansion without permitting absorption of the air j

; cushion by the water. k #
: TO INSTALL %

EX-TROL ® may be installed into a tee or any other suitable tapping anywhere

y on a hot water heating system, It may be placed in a vertical or horizontal No. 15 EX-TROL ®
position. It may also be remotely located and piped to convenient point on
the system.

- An ideal EX-TROL ® installation is to screw it into the boitom of an American Air Purger located on the mam This
combination offers both a mounting tapping and continuous automatic air removal from the system

‘Aﬂer installing EX-TROL ® on the system:

L 1. Fill system.

2. Vent air irom system (for purging methods, refer to AMTROL data sheet on Purgers)

3. Bring system up to shut-off temperature.

4. Ifa smaller EX-TROL @ is being used instead of that for which the system is sized, system water must Bedrawn

} from the boiler to maintain the proper system pressure. Generally a smaller than normal tank will cause a
r . higher system pressure than is desirable,
: Note: Never let air from EX-TROL® tank, Air charge should always equal setting of reducing valve (12-lb.
2 standard).
¥
i FLOAT  FLOW
| " VENT CHECK

| o L

z AIR PURGER = SYSTEM

‘s / \’gu ‘49{,:3 SUPPLY

SYSTEM
EXTROL® INSTALLED

RETURN
. IN BOTTOM OF AiR
PURGER

EXTROL®. INSTALLED
HORIZONTALLY IN TEE ——3,

-
: : == i
Py H o
4 T
s /
i EXTROL® INSTALLED —
4 VERTICALLY IN TEE .
: U.5.PAT.NOS. 2,695,753
. ) 3035614 {over)
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SYSTEM VENTING AND PURGING

After initial venting and purging of air from the system, more air will be released from the water as it is heated,
Therefore, it is recommended that an American Air Purger and #700 Float Vent be installed on the main.

ﬁ If the system has multiple loops or zones, the supply water for all loops and zones
LJ must pass through the Air Purger for ccmplete and continuous air removal, In case

the piping arrangements does not permit the installation of a single Air Purger on the
main, Air Purgers and #700 Float Vents should be installed on each loop or zone. In
}‘,.a _ this event, only one EX-TROL @ is required for the system,

L Even with American Air Purger and Float Vent installed on the main or mains, it is
recommended the American 700 Flcat Vent be installed on each return at the elbow
that drops to the circulator.

While seldom required, it is also recommended that manual (key or coin type) 2ir
vents be installed at high points on the radiation.

No. 1500 EX-TROL ® Pkg,

SERVICE HINTS
"1, If system is shut down for long periods, or emptied for any reason, it may be necessary to repeat steps 2, 3 and
4 under INSTALLATION.
2. if the system pressure is too high:
a.) Check gauge calibration to make certain that the indicator needle has not slipped.

b.) Checktosee if EX-TROL® has lost its air charge.

Note: Togetan accurate reading with any tire gauge when checking EX-TROL ® air pressure, either;
1.) disconnect the EX-TROL ® from the system or,
2.) draw off system water until boiler pressure reads zero,

¢.) Check for faulty fill valve operation. First, close manual shui-off before the fill valve; then, draw system
pressure down to 12 PS| (or other pre-set pressure) and observe system for pressure build-up several
hours later.

d.) Check for service water entering system from any other source of leak, such as tankless heater. Use same
procedure as above after shutting off possible water source,

3. If pressure relief valve drips water ;
a.) first, check system pressure. If too high, follow steps 2.b.), ¢.) and d,) above,

b.) If pressure relief valve continues to drip water, even at reduced pressure, flush reiief valve by quickly
raising lever several times. lf drip continues, it may be necessary to replace relief valve,

c.). If multiple EX-TROLS® are installed in the system, check pressure of each for possible air leaks. Be surered
plastic air valve caps are on tight.

—— " N 4 m @ INC. @
P A d ?.?:1'
1400 DIVISION ROAD « WESY WARWICK, R. \. 02093
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AMTROL: TECHNICAL and INSTALLATION DATA

WEST WARWICK, R, |, 02693 AMERICAN AIR PURGERS and PURGER-TROL®
(401) 884-6300 JUNE, 1975

PURGING DEVICES FOR HOT WATER HEATING SYSTEMS

The water that is used initially to fill a Liot water heating system contains
dissolved air. Make-up water subsequently added will similarly have a high
air content, Heating this water releases the air and permits it 1o be circulated
in the system, from which it must be vented.

Model #438.2

The purpose of the American Air Purgers and Purger-Trols is to continu-
ously separate and collect any air from the water as it circulates so that it Model 1443
may be vented automatically by an American #700 Float Vent, without the
necessity for frequent manual venting.

DESCRIPTION:

Each Air Purger or Purger-Trol is a one-piece cast iron chamber with two passages through which boiler water flows.
Internal contours and baffles are designed for low flow resistance characteristics and efficient separation of the air from
the water.

All models have tappings for installation of #70(8 Float Vents to provide complete purging and venting. Spare tappings
are also provided for easy mounting of an EX-TROL for expansion control or FILL-TROL for combining automatic fill valve
and expansion control,

Purger-Trol models have addifional tappings for the optional mounting of pressure relief valve and pressure-altitude-
temperature gauge, which groups all items in one location, saving space and providing a neater installation,

OPERATION:

While the circulaiing pump is operating, system water continuously flows through the purger. The more dense water
fiows at nearly maximum velocity through the lower passage of the purger and directly to the system piping. The less dense
water, containing dissolved air, moves into the upper channel. This area is so designed as to free the air or gases ond to
accumulate them at the venting port. The water thus freed of its air content rejoins the main flow.

INSTALLATION:

The Air Purgers and in-line Purger-Trol should be installed horizontally on the main as close to the boiler as possible.
These units must be installed so that water flows through them in the direction indicated by. the arrow. An American $#700
Float Vent should be screwed into the opening marked "Vent". (Be sure the air valve cap on the Float Vent is loose to permit
air to escape.)

The angle-type Purger-Trol should be installed horizontally and preferably on a nipple in the boiler supply tapping.
Flow from the Purger-Trol may be either right or left or in both directions from the boiler into the main.

Typical Installations with FILL-TROL

Model #443 Model #440 Model #440 Model #4238 Model #438
with top outlet with top outlet with side outlet with top outlet with side outlet
boiler boiler boijler boiler boiler
E-10 - - (over)




SPECIFICATIONS:
{Aq?&ﬁal; Close-grained cast-iron, 90 |b. ASA rating.
!
' DIMENSIONS & SHIPPING WEIGHTS:
{
!
M;:-I Site Dimensions Teppings - NPT 5&}:.;
! ) A 8 C Y \ Z Lbs,
a3 | 1" & | & | 2w |17 R 4 -
2T S S A T % | %" 5 .8 el
445 1" [ [ %" 15" X 7 9 ;.@
e |7 & [ & | awn | 2 W 0 g b}
' 447 24" 10" ¢ 8" 2% % h' 19
448 | 3" o | ¢ | & |3 % | W 20
¥ P R L ]
!
i Model ' Size Dimensions ) Tappings - NPT SV"V? B[
. .
,l Ne. | Al ¢ v vV [ W | Z] Lbs {9.[“_“_____
W _ | " e e [me I 25 L N u] il i
CETNE] IS IS N P S SRS S NS 5 @
- z
?’
: Model “Siu Dimensions Tappings - NPT Svh;'p 8 [
‘ No, | Als [ ¢ [ u v X Y | 2 | ths A8k
f{ o i e le [ aa T 75 7SR N S vl
; a4 %[ & & [ 2% | 1% | %" | %" | %" | % ] 8 -
i I '
' “ \
Model ‘Size Diménsions Typical Tappings - NPT S&;:
; No. |- Alslc sITJuTv [wlx[y[z]tb
i 438 2{ 1A TR" 6% 311" " [NENHEEENE N
;’ 4390 (V2" 7TR"Te% " 3Ya L iVa 1V} 1Y "] %UT] %] BB 9
‘, 452,00 18" e [3%" i Tia {1 A" %"l A" %" — | h"] 14
- i ] 4831 2" (8" [8vr[3%u"2” Tivat{ VA" Wt Y] %t — [ "] 4
S ' Other tapping combinations available,
[ o
i z' z
'+ SUMMATION:
! i '
, prob - :
i i 1, [Porging of air from system water must be a continuing process. While the major part of the air removal is accomplished
5 . on the initial filling of the system, smaller troublesome amounts of air and gases must be removed continuously.
' ot o+
: y

; 4 . » . . -
! 'American Air Purgers and Purger-Trols are designed for maximum effective air removal together with minimum pressure

drop-and turbulence.
+ h
i

1] 1

: o ; . Distributed by:

AMTROL:

WEST WARWICK, R. 1, 02893
(401) 884-6300 '
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Form SA-AV-690
SURBMNMITTAL DATA

MODEL 690
FLOAT-TYPE AIR VENT

JANUARY 1977

t 1400 DIVISION ROAD
W.WARWICK, RHODE ISLAND 02893
(401) 884-6300

ft—— 43 mm (1) —»]

Maximum Working Pressure: 310 kPa (45 PSI) 79 mm (3 i

Maximum Operating Temperature: 16°C (240°F)

Material: Stamped brass body and cover;

solid, non-metallic float
‘ s NPT

VACUUM
BREAKER

JOB NAME: v. SALES REPRESENTATIVE:

LOCATION- MODEL NO. ORDERED:

DATE SUBMITTED:

ENGINEER:

CONTRACTOR:

CONTRACTOR P.0. NO.

E-12 . ) Foned m ) 5 A
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A\ AMTROL:

WEST WARWICK, R. 1. 02093

BULLETIN 700-I
INSTALLATION INSTRUCTIONS

AMERICAN AIR VENTS

July 1973

American #690 and #700 Series FLOAT VENTS are advanced type Air
Valves designed for venting all Hydronic Heating and Cooling Systems, They
have unique construction which insures - fast venting - positive shutoff - venting
through the complete pressure range - (Models 690, 700 and 702 (0-45 PSI)
(Models 701 and 703 (0-100 PSI) - trouble free performance - no spitting or
unsightly stains from leaking,

No separate air chamber is required.

HOW IT WORKS:

Air entering the vent chamber lowers the water level, causing the float to
fall and open the air valve, As the air is released, the water level rises, raising
the float and closing the air valve,

WHERE TO INSTALL:

1. In EX-TROL®systems, there are two preferved locations for the $#700
FLOAT VENT,

a,) Mounted on an
American Air Purger
(for best results, use

an EX-TROL pack-
age) on the main
from the boiler,

b.) In a vent cll on the return main to the
hoiler from each zone, before the circulat-
ing pump.

SERIES
#6090 FLOAT VENT
(for vertical
installation only)

2, In other types of hydronic systems, the gencral rule is to install the #700 FLOAT VENT in the
high points of the system -~ convectors, baschoard radiation, unit heaters or radiant panels.

0000 l '

HOW TO INSTALL:

1, If system is full of water, draw off cnough to reduce pressure on gauge to “0” or to lower water level

to below point where FLOAT VENT is to be installed.

2. Screw jato 4" LP. tapping in vertical position, with cap screwed on tight and vacuum breaker
tube (B)free.

3. Tighten by hand - usc of a wrench is not necessary.

4, Fill the system with water. , .

5. When system is filled with water, loosen cap @slowly so that dirt and scale are not deposited on
the valve seat by the escaping air.

6. Screw cap down tight to close valve.

7. Open two turns for normal venting.

Suggestions :

Should dirt or scale lodge on the valve seat causing it to leak, remove cap and push the valve core @
in by hand to permit water to flush the scat clean. Release quickly and replace cap, open one turn for norma

venting.

E-13
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‘air vents

712 CONNECTOR

Where a safe waste connector is required the #712 connector replaces the regular
valve cap and provides an attachment for a copper tube drain line, Only required
if written in engineer specifications.

712 , !
CONNICTOR .

710 DISC TYPE VENT FOR WATER

Installation is recommended up to 30 PSI W,P. For normal automatic venting open
valve 1 to 1% turns after making connection.

[ =
== A
il ﬂl"'lm il
710
WATER VENT Convectors Radlators
711 DISC TYPE VENT FOR STEAM
n Installation is made in stcam radiators and stcam mains. Maximum working
pressure steam 10 PSl, No adjustment is necessaiy for operation,
‘A
s 0 ﬂ]

=
&1 I3

m
STEAM VENY Steom Radiators Stcom Malas

/A AMTROL
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Bell & Gossett submittal sheet A-434 revision 2 pertaining to Relief
Valves-ASME valves and fittings has been removed due to copyright.
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Honeywell
DUAL - DIVERTING

THE Y534A DUAL DIVERTING VALVE
ASSEMBLY CONSISTS OF TWO VALVE
BODIES WHICH ARE SWEATED TO-

GETHER AND TWO POWERHEADS WHICH
CONTROL EACH VALVE BODY SEPA-
RATELY. WHEN ASSEMBLED, THE Y534A
OFFERS FLOW  CHARACTERISTICS
WHICH ARE COMPATIBLE WITH SOLAR
ENERGY SYSTEMS.

O Available for line or low voltage applications
(specify when ordering).

O Assembly provides a flow capacity of 14 Cy
[12 kv].

O Sweat copper end connections may be in-
stalled without disassembling the valve.

O Manual opener for valve operation on power
failure. Valve returns to automatic position
when power is restored.

! O Complete powerhead may be removed with-
out breaking the line connections.

0O Motor actuator may be replaced without
removing the valve body or draining ..

system.,
2 T AT \‘;\\‘)\-.‘ \"
ORIGINAL © LITY!
AR POOR QUALS
L 0 '
Form Nurober 60 2394

R.L. : ‘
9-77 (.05)
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- IMPORTANT -

THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES.
THEREFORE, THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY,ALSO, THISPRODUCT IS TESTED
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR-

MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED.

MODEL:

Y534A—-2-position dual diverting valve, The two
powerheads must be assembled to the two valve
bodies which are shipped sweated together.
Available for line or low voltage applications.

TEMPERATURE AND FLOW RATINGS:

Capacity Rating—14 Cv [12kv].

Maximum Closeoff Pressure—10 psi [69 kPa].

Static Pressure Rating—125 psi [862 kPa].

Maximum Fluid Temperature—

Line voltage model--200 F [93 C].
Low voltage model-240 F [115 C],

Maximum Ambient Temperature—-125 F [52 C],

ELECTRICAL RATINGS:
Line voltage models—
0.16 amps at 120V ac, 60 Hz,
0.08 amps at 220/240V ac, 50 Hz,
Low voltage model—
0.64 amps at 24V ac, 50/60 Hz,

WIRING PROVISIONS: 18 in. [457.2 mm] leadwires
and 1/2 in. conduit openings,

LINE FITTINGS: 1-1/4 in, sweat (1-3/8 in. O.D.).

DE-ENERGIZED POSITION; Port A normally closed.

TIMING; Diverts flow in 30 seconds,

MANUAL OPENER: Allows valve to be opened in case
of power failure, Valve returns to automatic position
when power is restored.

DIMENSIONS: See Fig. 1.

UNDERWRITERS LABORATORIES INC., LISTING
APPLIED FOR.

REPLACEMENT PARTS:
O-ring—Part No, 802344, '
Powerhead —
Line voltage model—Part No. 130441 ARG.
Low voltage model—Part No. 130441 ARA.,
DETERMINATION OF WATER FLOW CHARAC-
TERISTICS: The pressure drop in psi [kPa], equiva-
lent feet [metres] of pipe, or feet of water [kPa} may
be determined by calculating the flow rate, referring
to Fig. 2, and using the following procedures,
Pressure drop in psi [kPa] —

1. Locate the flow rate at the bottom of the graph
in Fig, 2.

2, Draw a line upward from the flow rate until it
intersects the curve on the graph.

3. Draw a line from the intersection to the left-
hand edge of the graph and read the pressure
drop in psi [kPa],

Pressure drop in equivalent feet [metres] of pipe—

1. Locate the flow rate at the bottom of the graph
in Fig. 2.

2. Draw a line vertically to the top of the graph.
Read the pressure drop in equivalent feet
[metres] of pipe on the 3/4 in, pipe scale,

Pressure drop in feet of water [kPa] -

1. Locate the flow rate at the bottom of the graph
in Fig. 2,

2. Draw a line upward from the flow rate until it
intersects the curve on the graph.

3. Draw a line from the intersection to the right-
hand edge of the graph and read the pressure

drop in feet of water [kPa]. ,
continued on page 3
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T AND MOD

WHEN PURCHASING

COMPLETE ORDERING NUMBER, OR SPECIFY -
2. Replacement part, if required.

PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE:

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

ERNIZATION PRODUCTS FROM YOUR TRADELINE
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR

1. Order number {specify line voltage or low voltage model),

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR

1. YOURLOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY).

(IN CANADA—-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9)
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.
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FIG. 1-Y5A DIMENSIONS IN INCHES [MILLIMETRES IN BRACKETS].
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FIG, 2—FLOW CHARACTERISTICS OF Y534A DUAL DIVERTING VALVES.
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1. Installer must be a trained, experienced service
technician,

2. Disconnect power supply before connecting
wiring to prevent electrical shock and equip-
ment damage.

3. Always oonduct a thorough checkout when
installation is complete.

ASSEMBLY

Each powerhead controls each valve body separately.
To assemble a powerhead to a valve body, place an
O-ring in the circular slot on the top of the valve body
(Fig. 3). Assemble the powerhead to the valve body by
: placing the manual opening lever on the powerhead in
; the MAN. OPEN position. '

Align the powerhead by fitting the hex head screw
on the bottom of the powerhead into the hole on the
top of the valve body. The guide pins and the position-
ing pin in the powerhead should fit the holes in the
valve body. Tighten securely and repeat this procedure

: ' MOUNTING

3
*

N

POWERHEAD

. o B PORT
1

3

°

2

H
fa\

it
).\

YALVE BODY o

FIG. 3-POWERHEAD MUST BE ALIGNED SO
THAT THE GUIDE PINS AND THE POSI-
TIONING PIN IN THE POWERHEAD FIT THE

for the other powerhead and valve body. HOLES IN THE VALVE BODY,
i
|
|
VERTICAL
PIPING | ;il(;:!':éONTAL

| ]

—tr.«a

-

YT

FIG. 4-MOUNTING POSITIONS.




The valve may be mounted in any position on a. ver-
tical line. If valveis mounted horizontally, the powerhead
must be even with or above the center line of the piping.
Make sure that enough room is provided above the
powerhead to remove the cover for servicing. See Fig. 4.

The 3 fittings or ports of the dual diverting valves are
labeled on the bottom of the valve body castings. Port A
is connected to the purge coil piping and is closed when
the valve is de-energized. Port.B is connected to the
system bypassand is open when the valve is de-energized.
Port AB is the inlet and is open at all times. See Fig. 4.

SWEAT COPPER MODELS

1. Use new, properly reamed pipe, free from dents
or corrosion.

2. Place valve onto the pipe. Set the manual opener
lever to MAN. OPEN before applying heat, This will
protect the plug inside the valve by removing it from
the heat,

3. Sweat joints keeping the outer surface free from
solder. DO NOT use silver solder because of the high
melting temperatures required,

TO INSTALL REPLACEMENT POWERHEAD

IMPORTANT _
Installation of new powerhead does not require
the removal of the valve body from the pipe line.
It is, however, necessary to drain the water from
the system before beginning the installation,

1. Disconnect the valve from the electrical power
source and remove the conduit connections if fitted.

2, Place the manual opening lever on the old power-
head in the MAN. OPEN position.

3. With the cover off, remove the 4 screws securing
the powerhead to the valve body. Remove the old O-ring
from the valve body.

4. Place the new O.ring in the circular slot on the top
of the valve body.

5. Install the new powerhead - ' '

—~Place the manual opening lever on the new:
powerhead in the MAN, OPEN position..

—Align the powerhead by fitting the hex head
screw on bottom of powerhead into the hole
on top of valve body (see Fig. 3).

6. Reconnect electrical connections,

Inspect the powerhead installation and the valve body
to insure that all connections and adjustments have been
correctly made. Adjust the thermostat or controller con-
nected to the valve so the valve runs through its cycle,
Make sure the valve runs smoothly and positively from
closed to open to closed again.

WIRING
All wiring must agree with local codes and ordinances.
See Fig. 5 for a typical wiring hookup.

f THERMOSTAT
<+ | <
TO 3
LINE 3
renm——
RED
/ LEADS
BLACK
LEADS
VALVE VALVE
FOWERHEAD POWERHEAD

A 24V TRANSFORMER USED ONLY WITH LOW VOLTAGE POWERHEAD,
are

 FIG. 5-TYPICAL WIRING FOR Y534 DUAL DI-
' VERTING VALVES.

On 24 volt systems, never jumper the valve coil
terminals, even temporarily. This may burn out
the heat anticipator in the thermostat.

OPERATION

AUTOMATIC OPERATION

When the valve is energized, port B, the bypass, closes
and port A opens. Port A closes by integral spring return
when the valve is de-energized.




MANUAL OPERATION

The motorized dual diverting valves (two with each
assembly) can be opened manually by lifting the manual
opener lever over the stop and pushing slowly and firmly
to the MAN, OPEN position. The stop permits the valve
to be locked in the open position. The valve will return
to automatic position when the valve is energized,

CHECKOUT

1. Lower the set point of the high limit controller

below the temperature of the coliector fluid,

2, Observe that port A of the valve should be open
and port B of the valve should be closed.

3. Raise the set point of the high limit controller
above the collector fluid temperature,

4, Observe that port A of the valve should close and
port B of the valve should be open.

SERVICE

This valve should be serviced by a trained, expemnood
service technician,

1. If the valve is leaking, check to see if the O-rings
need to be replaced,

2. If the gear train is damaged or the motor is burned
out, it is necessary to replace the entire powerhead

assembly See INSTALLATION

NOTE: Honeywell zone valves are designed and tested
for silent operation in properly desxgned and instal-
led systems. However, water noises may occur as
a result of excessive water velocity or piping noises
may occur in high temperature (over 212 F (100 C))
systems with insufficient water pressure.

E-21
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Bell & Gossett hydronic specialties specification and submittal sheet
A-55]1 revision 2 pertaining to Circuit Setter Balance Valves with
NPT, flanged and sclder connections has been removed due to copy-
right.
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Bell & Gossett ITT Fluid Handling Division, Circuit Setter Balance
Valve sheet has been removed due to copyright.
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Bell & Gossett hydronic specialties, specification and submittal sheet
A-422 revision 3 pertaining to Flo-Control Valves has been removed
due to copyright. '
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. v BRONZE VALVES
FIGS: SEE PAGE 30 FOR PRESSURE-TEMPERATURE RATING. (copyright info.)
B-309 SERVICE FEATURES
B-31° Recommended for prevention of backflow in general services. * Solder ends
recommended for non-flammable liquids or gases with Types K, |, and M
copper tubing
NO. | DESCRIPTION MATERIAL ASTM SPEC.
1 |BODY BRONZE |88
T [ BRONZE |86 )
3 [oisc BRASS (% %) B-16 ‘
b BRONZE (%-3) {(m‘
4 |Disc NuT Cemass T Bas
5 [WiNGE BRONZE |8 ®
6 |MINGE PIN BRASS |16
* 7 |SIDE PLUG BRASS B-16
*Not Shown
B-319
= , i
8 / 1]
| i !
I g | e
- v -
1B-309, SOLDER ENDS B-319, THREADED
SIZE | WGT, B G* L SIZE | WGT. B L
| % A4 1% 1%6 2%e Ya 5 1%2 | 2%e
Ve 5 1'%: 176 2%%6 ¥ 5 1'%, 2%e
Ya 9 19744 1% 3% N Va % 1'%, 2%e
1 1.4 2% 2 3'e Ya 1.1 17%:. 2'%e
[ 1% | 20 | 2% | 2% | 4% 1 1.7 | 2% | 3%e
1Y% 34 3V 26 4% 1% 2.7 2'%: 3%
2 4.8 3% 3% 6 1% 39 3Va 4%
tSaturated Steam Pressure for Solder End 2‘ 6.1 3% 5%
Valves Should Not Exceed 15 PSI. | 2% 11 4% 6%e
*Piping Make-Up Dimension 3 17 4'%e 7%
- E-25




e

STRONG]

Semi-Steel Y-Type Strainers

High Tensile Semi-Steel Bo

STYLE S

SIZES %' thru 3"

OPERATING PRESSURES AND TEMPERATURES:
Steam 250 psi at 4067 F —‘i
Water, 0il, Gas 400 psi at 150°F

STANDARD SCREENS:

] Screen Material

i - it
Service [ Connections & Sizes | Screen Openings
"
e are— cmmm——
Liquid Screwed ' thru 2 1 20 mesh | Stainless Steel
2V thiu 3 i 045 per! |
- am—— ——— — e — :
Steam Screwed ! & thru2" | 20 mesh Stainless Steel
2'2 thre 3 | 145 pert '
Sl DS e S = (I S

BLOW-OFF OUTLETS:

N.P.T. tapped in sizes specified on dimension table. Not normally furnished
plugged

dy ASTM A126 Class B.

CONSTRUCTION:

Constructed of hightensile ASTM A]26 Class B semi-steel with biow-off connec
tions and easily removable cylindnical screens A tapered seal allows the screen
to be self aigning and assures a perfect fit 2'2" and 3" sizes have a flanged
blow off cover Straner with gasketed blow off plug and straght thi_ad avail
ablewn ' thru 27 see 18-8 stainless steel screens

MILITARY SPECIFICATIONS :
Model with gasketed blow-off plug conforme to MIL-S-16293E, Type 1, Style v,

Class 250 when equipped with a brass plug in the blow-off connection. State
service when ordening

PACKAGING :

Screwed straners i swes thru 27 can be packaged in multiple unit cartons
for certain industries Wate for specilic information

DIMENSIONS :
oy AULS R e T e e S e | =
j | Size Blowotl | Ship Weight | Screen Area
Size A B { NPT Ibs. in?
SS OLE e e S
Va 2% 1% \ " 1 30
— _—— —_—————— -——-—-a‘—v
Vs | 2%4 1% | L 1Va 30
———— ___‘I._.._._____.___‘_—_. S— : -
| 3V LA | Y Va 54
Ya 4 2% s 2V, 7.4
1 4%/ 3 YVa 4 12.7
1% 5 34 ¥ 6 18.1
1t 6' 1 4 Va B8 25.3
2 7! - 1 14", 39.2
2% 9 . 1 22 493 |
= 3 10 /7 1/a 35V 64.8
S it e AR A s = o
E-26




Pressure Monitoring
SWICHGAGES'

These rugged, pressure monitoring SWICHGAGES" are
designed for any critical pressure control function

Recommended specifically for safety shutdown on oil
field, irrigation and industrial engines or as alarm sys-
n construction equipment, trucks and marine en-

tems «

gines
Offers constant visual indication.

lhese instruments offer a constant visual indication of
the condition of your lubrication system, or any other vital
pressures on your equipment. Their precision construc-
tion meets the specifications of those applications which
require a higher degree of accuracy and dependability
available in most standard 2" diameter
instruments

than 18

A SWICHGAGE" performs the job of two ordinary instru-
ments (agauge and aswitch), thus this instrument greatly
reduces necessary inventory and installation time

In addition, each instrument is available with a lockout
feature to hold the indicating pointer away from the
shut-down contact for start-up. When the oil pressure
reaches the normal operating level, the lockout is au-
tomatically disengaged

Durability

The entire working mechanism of the SWICHGAGE" is
assembled completely independent from the case and
therefore is not affected by case damage or abuse in
normal operation. Also, all moving parts are machined to
close tollerence and many parts are interlocking to retard
damage from vibration or shock. The unique design of
the diaphragm and bearing plate prevent normal over-
pressures from harming the accuracy of the instrument

Model 20-P-7

lhis model features a "tamperproof’ front adjustable
contact whichcan be set with an Allen-Head wrench (also
available with standard screwdriver adjustment —
specify), and a pushbutton for lockout

Model 20-P-27

A side mounted micrometer — adjustment type contact
screw and convenient side lockout are features of this
model. It also has a stand-off ring which holds the instru-
ment away from the panel to give access to the contact
adjustment and lockout pushbutton

Warranty

Like all Murphy instruments, Pressure SWICHGAGES'
carry a full one year warranty against defective
materials and workmanship. Consult the Murphy Service
department for product repairs

CONTACT RATINGS:

2amp. @w 30 v.ac., 2amp. @ 30 v.d.c

SHIPPING WEIGHTS: 20-P-7 7.8 0z.—20-P-27 13 Oz

JIEIGI.\'AL PAGE 18
JF POOR QUALITY

COMPATIBILITY:

trols and can be used with any Murphy

Bulletin 0-6701
Revised 6-1-76
Catalog Section 5
Class R

Model 20-P
20-P-27

AW

- An accurate
indicating gauge &

-safety switch

- Features

adjustable
front/side switch
contact

Patent no. 3375718

;ch,' &

S Y

\5 30 45 60 &
6,

v‘“q

These
SWICHGAGES'  are compatible with all Murphymatic

simple one-wire |« jround
Con
Nerve Center
Section 2
Section 40

Section 4f

e To interrupt ignition circuit
® To start and start stop engines
® To start and stop elec. tric. motors -

e For fuel shut-off — Section 55
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SPECIFICATIONS

A. PORT: Machined from brass bar stock. It is accurately
threaded for comection to the pressure line. Together
with the diaphragm, it forms the pressure chamber.

B. PULSATION DAMPENER: A restricting orifice designed
to minimize hydraulic shock within the pressure ‘ransmit-
ting fluid, preven'ing undesirable pointer chatter. It is ac-
cessible for cleaning, or removal.

C. DIAPHRAGM: Beryllium copper, procured to very close
physical and metallurgical specs. The material is die
formed and close control heat treated to insure consistent
reliability. Each pressure range is designed to ope: ate
well below its maximum capability in order to maintain long
'ii¢ and consistent reliability.

D. MOUNTING PLATE: Machined from brass bar stock. The
mounting plate performs threefold function. First, together
with the port, clamps back diaphragm in position. Second,
it provides a strong back stop for the diaphragm, thereby
preventing damage should the gauge experience high over
pressure Lastly, it also provides a stable platform upon
which to mount the pointer post and the mechanism which
amplifies the diaphragm movement into pointer travel.

E. RECAL SCREW: Provides a measure of adjustment to
compensate for wear or disturbances that may result if
gauge is operated in unusually severe environment

F. BRIDGE PLATE: Tempered nickel silver provides ~orro-
sion resistance and dimensional stability.

G. SPRING ANCHOR & POINTER ZERO STOP: Stainless
Steel,

H. POINTER: Tempered nickel silver for strength and corro-
aton resistance. It is mounted on a machined brass post
The return spring is helically wound of spring temper stain-
less steel

MODEL
J. CRANK ARM: K-Monel. Senses and amplifies diaphragm °“°""7"°" NO. RANGES
movement and transmits it to the pointer. 2" Dia. Pressure SWICHGAGE ' 0-30, 0-75,0-100 p s.i
: : Front Contact — No Lockout 20-P 0-150, 0-200,0-300p s i
oA e T
] . y _ : P | ‘ : x .
po:nle( be restrained by stauqnqry contacts, etc. It returns §.£“c°,'..°:::‘ v m ._C:cf:f.e 20-P-75 8.%80907.303 ;2‘3 o
to original position when strain is relieved. 20-P-76 w/side Lockout 20-P-27 All Ranges
L. JOINT AND SEAL: The carefully designed peripheral |2 Dia Vacuum SWICHGAGE" 20-V-2  0-20 inches Vacuum
- Hi- tacts — N k V. -
edges of the diaphragm and port, and the radiused channel L conacts — o Lockout B e WA S

in the mounting plate provide consistently accurate parts
alignment. The annular solder channel provides optimum OPTIONAL EXTRAS
conditions for producing a combination structural joint, and i

: Additional Contact (except 20-V ad-H All R
seal, with maximum integrity. griona Lontact (exrepl 20Y) 2dd Wi ange:
C" Contacts -~ 2 wire ungrounded (Not avail. w/Lockout)
Circuit (rated 1 amp @ 125V AC) add-C All Ranges
lllumination slots. (Front contact only) add-1 All Ranges

Also available in explosion proof case — see bulletinNo EX-5828 Available on
front contact models only

. £ cﬁﬁj@mmn hy

"DEVELOPING SOLUTIONS TO YOUR MONITORING & CONTROL PROBLEMS" Y SO T A
Write us today for a no-obligation recommendation BINSosY- SARE ¥ Sy ‘,';l;, A
P.O. BOX 45248 » TULSA, OKLAHOMA « 74145 « 918 (627-3550) E§ :.E_,:i,:’_:";‘.;:"'c.."“:‘m; 33';‘:‘:',;‘3;3

1TR High Street Teddington Miadieses. England AR 18 AL )
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2-1/732 DIA-

62-d

RATING- 1 AMP |20VAC- 2 AMP 30V AC/DC

WIRE = (1) RED, (I)WHITE, 12" X I8 GA

CONTACT SETTING — SEF ACOVE

TYPE ADJUSTMENT — NYLON KNOD

DIAL = WHITE ON BLACK

C_Ayp - LCNG P/H C3 05-789

MOUNTING HOLE— 2-1/15 DIA

MAX PANEL THICKNESS — /4~

PORT — BRASS  I/8-27 NPT

MAX PRCSSURE - (O=300PS1)(A=5S00PSI)
_SATION DA oc‘u:a — BUILT IN (REROVABLE)

| BEZ"L'- STAIRLES STEEL

‘ CASE - STEEL, CAD 8 IRIDITE

l’ CRYSTAL = LEXAN

| STUDS - 10-24 NC

CALISRATION CONFORMS TO USAS CLASS B - FIRST 8 LAST

WIRING DIAGRAM

e,

WRITE

RED

_1/3 OF SCALE

+3°, MIDDLE OF SCALE *2%

NOTE: NO CUSTOMER REPLACABLE PARTS

15 DIA

64
RANGES CONTACT!
AVAILABLE SETTING
® 0-15 PSI 3 PSI
® 0-30 * A
|lso-50 " )10 =
- 4a 0-75 " 15 = i
@ 0-1C0 * 20 - |
& 0-150 » 300 - ,
A 0-200 » S0 |
& 0-30C " 78 +»
|
B STANDARD ,
)
b — -
:__»J _EVISICN
FRANK VI MVURFHY. ViFARLINGS

WVILRFPRHY SAFETY SWITCH
TULSA , CKLAHWOMA
CRN BY R ARPPO OY ’ -7

g~

34

_DAT P ] D Y S
==~ 20 PC

SWITHTAGE®
D45, NO. i

02-108
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APPENDIX 1

SDAS SENSOR INSTALLATION
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APPENDIX G

GENERAL SDAS INSTALLATION
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INSTRUMENTATION INTERFACE REQUIREMENTS

'To transmit data from each sensor to the Central Data Processing System, the

hardware components shown in Figure 1 are utilized at each site. A typical
layout of the work space required around the SDAS mounting area is shown in
Figure 2. '

NOTE: All ERDA responsiblities will be performed by NASA.

Hardware Components

1. Sensor wire (supplied and installed by site contractor)
2. Junction box (supplied by ERDA and installed by site contractor)
3. Junction box/SDAS interface cables (supplied and installed by ERDA)

4. Site Data Acquisition Subsystem (SDAS) (supplied by ERDA and installed

by site contractor)
5. SDAS telephone interface (supplied by ERDA)
6. SDAS and telephone electrical power interface (supplied by site

contractor)

Sensor to Junction Box Wiring

All wiring from sensors to junction box (J-box) terminal block connections
shall be performed by the site contractor in accordance with these guidelines
utilizing wire procured by the site contractor and prepared for each sensor
according to instructions in Figure 3. The wire size and number of conductors
required for each sensor is specified in Table 1. The sensof~to-junction—box
wire shall be color-coded, audio and instrumentation gfade cable to minimize

noise problems., Conduit shall be used only in accordance with local codes.

b e e o PRI e e bt e o , Lo N o
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SENSORS TO JBOX

SENSORS
WIRE RUNS SENSORS
JBOX (INTERFACE
BETWEEN SENSORS
AND SDAS)
480X TO SDAS
INTERFACE CABLES
MAXIMUM SEPARATION
OF FOUR FEET) (4 FT,) AC ELECTRICAL
POWER INTERFACE

NEMA TYPE LB 1BR
AND STANDAAD

| AWIRE/DOUNLE
OUY LET-120vAl

SDAS (Mod ! Shown)

SITE DATA “| TELEPHONE
ACQUISITION COUPLER
SUBSYSTEM <

NATIONAL
CENTRAL DATA
PROCESSING
SYSTEM FOR
ALL SITES

-

-— -’

LONG DISTANCE
TELEPNONE LINK

Figure 1 . Site Instrumentation Interface Hardware
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60 fr.

Junction Box @ [ :

(J-Box) | (

0 .

I| 120 VAC POWER -

| NEMA type LS5 15R

i receptacle and standard
3 wire/Double outlet—

Telephone

SDAS Mod |1
Interface

(B)

-

- /
. /
. 0 /
~ /
o /
\\ 3'/’
e &/
- 6 &~y
N w2/
S, /
~ /
\\ /
~ /
\\ o
~ /
\\\ ’/
NOTES: -

@ J-Box (A) is to be located within a cable run of 4 ft. of the SDAS (B)
(2) NEMA type L5-15R receptacie to be within 6 ft. of SDAS (B)
@ Telephone Interface (Coupler) is located within 3 ft. of SDAS (B)

Figure 2. Typical SDAS Installation Layout Profile
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(3) cUT SHIELD WIRE NEXT TO
JACKET, SENSOR END ONLY

z A
b (2) TRIM FOIL SHIELD BACK TO BARE SHIELD WIRE
' JACKET, BOTH ENDS
FOIL SHIELD
KC\ABLE JACKET

c— - -

— =
| INSULATED SIGNAL WIRES
, @ TRIM CABLE JACKET AND FOIL (2 or 4 AS REQUIRED)

SHIELD TO EXPOSE WIRES TO
. : LENGTH AS REQUIRED {(USUALLY
3 LESS THAN 2”), BOTH ENDS

J-BOX END

Lo SENSOR END LABEL SENSOR END AND J-BOX END
' - ACCORDING TO INSTRUMENTATION
L LIST ~DESIGNATION"
e 0
INSULATION — ) CRIMP TERMINAL
Ty - LUGS FURNISHED
STRIPPED FOR | = E
S~ WITH J-BOX

CONNECTION ;;—"‘:l//:—:::'"
TO SENSOR

(SEE PAGE B-2 IN APPENDIX B
FOR TERMINATIONS)

, | I O
/ WIRE LENGTH AS
REQUIRED

ROUTE BARE SHIELD WIRE TO MINIMIZE

; WRAP CABLE AT TRIM CONTACT WITH J-BOX TERMINALS, SENSOR .
| POINT WHI'H TAPE TO END ONLY, COVER BARE WIRE WITH -
ggl‘)lgﬂ SHIELD, BOTH SLEEVING IF AVAILABLE

¢ FOIL SHIELD AND BARE SHIELD WIRE COMPLETELY
f COVERED (INSULATED), SENSOR END ONLY

Figure 3. Sensor Wire Preparation Procedure
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Table 1. Sensor Wire Requirements
SENSOR TYPE CONDUCTORS AMERICAN WIRE GAUGE
Temperature
-~ Single element RTD 3 + shield #18-3
-~ Dual element RTD 3 + shield (2) #18-3
Flow rate (liquid) 4 + shield #18-4
Air velocity 2 + shield #18-2
Solar radiation 2 + shield #18-2
Electric power 2 + shield #18-2
NOTE: 1. Typical wire part numbers include:
-~ Alpha P/N 2422-18 gauge, 2 conductor or equivalent
- Alpha P/N 2423-18 gauge, 3 conductor or equivalent
- Alpha P/N 2424-18 gauge, 4 conductor or equivalent
- Dearborn P/N 971804-18 gauge, 4 conductor or equivalent
- Dearborn P/N 971803~18 gauge, 3 conductor or equivalent
~ Dearborn P/N 971802-18 gauge, 2 conductor or equivalent
- Manhattan P/N M3242-18 gauge, 2 conductor or equivalent
- Manhatton P/N M3243-18 gauge, 3 conductor or equivalent
- Manhattan P/N M3244-18 gauge, 4 conductor or equivalent

2. Two (2) cables required for dual element RIDs.

3. Wire exposed to the outdoor environment or buried shall

be in conduit.

4. Rigid conduit runs to all sensors shall be terminated

with flexible conduit.

watertight.

All connections shall be made

G=-5




CAUTION

AC POYER LINES AND OTHER POTENTIAL NOISE INDUCING LINES SHOULD NOT
BE PLACED IN THE SENSOR WIRING CONDUIT OR ROUTED NEAR THE INSTRU-
MENTATION CABLES. ALSO, THE INSTRUMENTATION CABLES SHOULD [OT BE
ROUTED NEAR NOISE GENERATING EQUIPMENT.

Junction Box

ERDA will provide a junction box (Figure 4) to the site contractor for instalia-
tion in a central location with respect to the solar energy system. The in-
stallation location shall be selected by the site contractor and shall be
specified in the ISPI.

As defined by ERDA, noise suppression may be required at the sensor, J-Box or
both to provide acceptable data. Remote signal conditioning may be required

to improve the signal-to-noise ratio that would improve data accuracy.-

Junction Box Location -- The junction box, Figure 4, shall be mounted by tﬁe

site contractor so that it is accessible for wiring connections from the sen-

sors and is within four feet of the SDAS location on the same side of the wall.

Junction Box Mounting -~ At the predefined mounting location, the junction box

shall be mounted by the site contractor using the four mounting holes located
at the back of the unit. Figure 4 provides the dimensional information for
mounting. Depending on the characteristics of the mounting surface, Molly
bolts, wood screws, or bolt/nut combinations shall be used to mount the unit.

The junction box shall be installed in a top-up orientation.

Junction Box Interfaces -~- ERDA will establish the wire run list which identi-~

fies where each sensor wire attaches to the junction box terminal strips. This
wire run list will be a part of the AIP which the site contractor will implement.

A tvpical example of a wire run list and the connection of typical measurements

G-6




SENSOR WIRES
FROM SYSTEM

A k\) \SB\J
ORV \E()%
oY ¥ SDAS PREWIRED
INTERFACE
CONNECTORS

Figure 4, Junction Box/SDAS Interface with typical Sensor connection

: G-7

i JONES STRIP
CONNECTOR
(140 - 15)
, .8
A0




e o ————

¥

is shown in Table 2. The junction box will be prewired from the terminal strips
to the output connectors of the SDAS prior to delivery to the site, Five con-
ductor terminals will be provided for each sensor input. Either two, three, or
four conductor (18 gauge) and shield will be connected between the sensors and
the junction box depending on the interface characteristics of the sensors.
Figure 5 illustrates the sensor-to-junction-box interconnections for each of the

approved sensors.

Junction Box/SDAS Interface Cables

ERDA will provide and install the junction box/SDAS interface cables.

Site Data Acquisition Subsystem

The Site Data Acquisition Subsystem (SDAS) location at each demonstration pro-
ject will be selected by the site contractor and shall be specified in the ISPI

for approval.

SDAS_Location -- The SDAS, Figure 5, shall be mounted by the site contractor in

a central position with respect to the solar energy system sensors., It shall be

located in an indoor environment having temperature limits between 32°F and 100°F

and relative humidity limits of 5-807% without condensation. The SDAS shall be

located to minimize contamination by elements such as dust or other pollutants.
To the extent possible, the SDAS shall be located in an area that minimizes the
variations in temperature, relative humidity, and vibration to the SDAS. The SDAS

shall be located in an area easily acgessible for installation and maintenance.

SDAS Mounting -- The SDAS shall be mounted in accordance with the installation

drawings supplied by ERDA. The mounting space required for the SDAS is dependent
on the model as shown in Figure 6. Either unit will weigh approximately 70
pounds. The SDAS shall be wall mounted using dimensions in Figure 6 both top and

bottom., Either Molly bolts, wood screws, or bolt/nut combination shall be used.

G-8
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Table 2. Typical Wire Run List for J-Box Terminal Conmnection
DATE
SITE 116 WIRE LIST XXXXXXX SHEET X OF XX
SENSOR | REF, MEAS, SENSOR ] SENSOR/J-BOX | TERMINAL | INTERNAL JUMPER SOAS |
NUMBER NUMBER | CONNECTION WIRE COLOR | STRIP NO. FROM 10 CHANNEL © LEVEL
I
T100 100 RED RED T81-6 2 o
WHITE® CLEAR 181-7 2 HI
WHITE® BLACK 78)-9 2 3RD
SHIELD T81-85 SRIELD
TDI00L YELLOW* BLACK 782-4 4 3RD
YELLOW* CLEAR 182-4 4 2RD
BLUE RED 782-1 4 LO
SHIELD 782-35 ) SHIELD
0100 TD100H RED RED 782-2 4 | HI
WHITE® BLACK TB2-5 4 3RD
WHITE® CLEAR - TB2-5 4 3RD
SHIELD T82-35 SHIELD |
100 ¥100 | RED 7B)-15 3 +5V0C
2 CLEAR TB1-12 3 HI ‘
3 GREEN T8)-1) 3 LO
4 BLACK T81-14 3 GND
SHIELD TBL-13S SHIELD
1001 100 8 RED 83-2 7 H1
A BLACK 183-1 7 Lo
SHIELD TB3-35 SHIELD
000! 0001 G RED T811-5 3] +5VDC
£ CLEAR TB11-2 3) H1 i
; F BLACK 7811-1 3 LO/GND !
SHIELD T811-35 SHIELD !
EP10) EPIO) 2 RED 1813-2 34 HI ;
! BLACK 7B13-1 l 34 L0 :
SHIELD TB13-35 SHIELD |
F300 F3ot 1 RED 182-10 8 +5 V0C
- 2 CLEAR T83-7 , 8 HI
3 8LACK TB3-6 TB3-6%* T82-9%* 8 LO/GND
SMIELD TB3-8S
Voo v00) A RED T89-2 25 H1
B PLACK 789-1 25 LO
SHIELD 1B9-35 SHIELD
w400 w400 1 RED T817-2 3 HI
2 BLACK 811-) ) Lo
SHIELD T811-3S .| SHIELD
RHOO? RHOO? BROWN RED TB14-15 39 +3.6 VDC
PURPLE BLACK TB14-14 39 GND
YELLOW CLEAR T814-12 39 HI
GREEN GREEN 81411 39 Lo
SHIELD TB14-13$ SHIELD
0107 D101 RED 1 RED 185-15 15 5 VDC
BLACK 3 BLACK T85-14 15 GND
LO/GND
, YELLOW 2 CLEAR T85-12 15 H1

*EITHER WIRE
: *wJUMPER ADDED PRIOR TO SHIPMENT
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Figure 5. Typical Semsor to
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SDAS Mod I

PLUG~SUPPLIED BY ERDA
e NEMA TYPE L5 15P

RECEPYACLE~TO BE SUPPLIED
BY SITE CONTRACTOR
e NEMA TYPE LS5-15R

Figure 6. Site Data Acquisition Subsystem
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to mount the unit depending on the characteristics of .the mounting surface. The
SDAS shall be mounted between two feet and four feet above floor level measured
from the bottom of the SDAS,

SDAS Telephone Interface

ERDA will arrange for the telephone installation required for the SDAS. The
SDAS shall interfacé with a standard Bell System CBS Data Access Arrangement
(DAA), Series 5 or later, or equivalent. The DAA shall be located within three
feet of the SDAS on the same side of wall. The DAA connection with the SDAS
shall be performed by ERDA. The site contractor shall provide a standard 120

VAC three (3) wire receptacle for power to the coupler.

SDAS Electrical Interface

The SDAS iaterfaces with 110-125V, 60 Hertz, 1 phase, 3 amp service. A stan~
dard 3 wire interface (safety ground, power and return) with a standard power
cérd.and twist lock connector shall be provided on the SDAS. A 120 VAC three
pin twist lock outlet (actual receptacle should be NEMA Part Numbers L6~15R,
250V, 15 amps for Mod 1 and L5~15R, 120V, 15 amps for Mod II) shall be provided

by the site contractor and located within six feet of the SDAS.

: G-12
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