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1.0

2.0

3.0

4.0

INTRODUCTION

The solar energy system of ONE SOLAR PLACE office building provides
87% of the space heating requiremenis, 100% of the potable hot watcr
needs and is sized for future solar absorption cooling. The solar
energy collection system consists of 28 Solargenics flat-plate collec-
tors in two arrays. Each collector is 3' X 19'or a total of 1,596
square feet of collectors. One unique feature about the solar collec-

tors is that they serve as the roofing over the office lobby.

The compiete solar energy system includes a solar loop sysiem, a

hot water storage system, and a domestic hot water system. The solar
loop circulates an ethylene glycol-water solution through the 28
Solargenics flat-plate collectors and into a heat exchanger to heat
the hot water system. This loop also includes an over-temperature
control unit (0.7.C.) which disposes excess and undesired heat into

the atmosphere when temperatures in the solar loop reaches above 2109F,
or the storage tank temperature reaches 200°F,

The hot water storage system consists of a heat exchanger where heat
is absorbed from the solar loop, two 2300 gallon concrete hot water

storage tanks with built-in heat exchangers, and a backup boiler.

The domestic hot water system sends hot water to the hot water fixtures
throughout the office building. The building cold water system pro-
vides cold water make-up to the solar loop, the keating Toop and the
hot water concrete storage tanks. The domestic hot water system in-
cludes a domestic hot water heater, a hot water-cold water mixing

valve, a pressure reducing valve and expansion tanks.




5.0

6.0

7.0

The ofTice building at ONE SOLAR PLACE combines an existing one story
red brick building with a newly constructed two-story building. Total
floor area of the building 1s 10,200 square feet. The old existing
building makes up 3,000 square feet with the new iwo-story addition
making up 7,200 square Teet. The new two-Story addition blends red
brick walls with redwood paneled walls; a flat roof combines with a
40 Toot square collector roofing mounted over steel Traming. The °
collector roofing is tilted at an angle of 420 from the horizon giving
tpe office building an atiractive "trianguilar” look. The general
proximity of ONE SOLAR PLACE office building near downtown Dalias

provides easy access for viewing and touring.

The ORE SOLAR PLACE office building has already been toured by several
groups of people. These include North Texas State University graduate
students, contractors, a local television station crew, journalists
from the Dallas Morning News, and even foreign delegations from Israel,
Japan, and West Germany. Elementary age school children from a Dallas
public school will soon be given a tour of ONE SOLAR PLACE. So already,
the ONE SOLAR PLACE installation is effective in educating the public

about solar energy space heating and hot water heating.

This report describes the design, construction, cost analysis, operation,
and maintenance of the solar system installed at ONE SOLAR PLACE in
Dallas, Texas. This report is made on behalf of ERDA/DOE and Travis-
Braun & Associates, Inc., to support solar energy as an effective means
of providing supplemental energy to the energy needs of the United States.
1t is believed that the material available in this report will be benefi-

cial. to those readers interested in applying solar energy for hot water

heating and/or space heating.

-




SUMMARY OF PROJECT INFORMATION

1.0 General Information
1.1 Owner/Location:

1.2 Contractor:

1.3 Engineer:

Travis-Braun & Associates, Inc.
One Solar Place, Suite 200
4140 Office Parkway

Dallas, Texas 75204

Phone: 214-821-4431

United Plumbing & Air Conditioning Co,
P.0. Box 31066
Dallas, Texas 75231

Phone: 214-341-9300

Travis-Braun & Associates, Inc.

One Solar Place, Suite 200
4140 O0ffice Parkwvay
Dallas, Texas 75204
Phone: 214-821-4431

1.4 Operational Date: July 11, 1979

1.5 Building:

1.5.1 Type: Two-story, combined flat roof and sloped
1.5.2 Wall Material: 01d Building - red brick

New Addition - redwood

1.5.3 Floor Area: 01d Building - 3,000 square feet

New Addition - 7,200 square feet

Total: 10,200 square feet

1.5.4 Wall Insulation: Urethane with "U" value of .08

2.0 Local Climatological Data - Dallas

2.1 Latitudes 320N

2,2 Ambient Temperature: January - 46°F

August - 85°F

2.3 Heating Degree Days: Yearly - 2382

January - 626

-3 -




2.4 Arnual Cooling Hours:; 1970
2.5 Peak Daily Insolation: 2358 BIWEt @ aFangle trom noricon
2.6 Yearly Sunshine: 68,

3.0 SOLAR ENERGY SYSTLM
3.1 Application: Space Heating - 8/.
Hot Water Heating - 1005
3.2 Solar Collector Description:
3.2.1 Type: Flat Plate (used a5 roof over lobby)
3.2,.2 Fluid Medium: WYater - 304 cthylene-glycol solution
3.2.3 Manufacturer/Model: Solargenics Series 76
3.2.4 Collector Dimension: 3' X 19' X 3-3/4"
3.2.5 Collector Glazing: Single glazed
3.2.6 Collector Arca: 1,596 square feet
3.2.7 Collector Orientation:
a. Azimuth: 23%est of South
b. Tilt Angle: 42°from horizon
3.3 Hot Water Storage Systeu:
3.3.1 Type: Cylirdrical concrete tanks
3.3.2 Capacity: 2 tanks @ 2,300 gallons each
Total - 4,600 gallons
3.3.3 Dimensions: Diameter - 7°'-0"
Height - 7'-6"
Wall Thickness - 10-3/4"

3,3.4 Insulation: 3" urethane

4.0 BACK-UP SYSTEM
4.1 Hot Water Heating: Electric boiler

4.2 Space Heaing: Multizone variable air volume unit

-4 -
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8.0

9.0

10.0
11.0

PROJECT CHRONOLOGY

June, 1977 - Lon W, Travis/Earl E. Braun, Jvr., Partnership was noti-

fied by ERDA (naw DOE) that the proposed solar project has been
selected for regotiation of a cooperative agreement.
Sept. 15, 1977 - Lon W, Travis/Earl E. Braun, Jr., Partnership was

awarded a contract which stipuiated that ERDA would finance 84.5% of
the estimated total cost.

Nov. 14, 1977 - The building drawings and solar design drawings were
finished.

Jan, 5, 1978 - Groundbreaking ceremonies at ONE SOLAR PLACE were held.

Feb., 1978 - A preconstruction meeting was held with the General Contractor
to decide on construction scheduling and a construction start-up date,
April, 1978 - Site preparation began. The construction site was graded

and foundation laid.

June, 1978 - The (2) two 2300 gallon concrete hot water storage tanks

were installed,

July, 1978 - The steel framing skeleton was finished.

Oct,, 1978 - A1l solar collectors were mounted.

March, 1979 - A1l electrical and piumbing work was completed.

July 11, 1979 - Acceptance testing was finished and ONE SOLAR PLACE was
declared operational upon agreement between designated authorities from
DOE and Earl E. Braun, Jr.
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Hot Water Storage Tanks with Piping




?iping, Gauges, Thermometers, Controls...
in Mechanical Room

Digital Control Panel Box
in Mechanical Room
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A1l Collectors Installed

Frontal View - ONE SOLAR PLACE
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ONE SOLAR PLACE - Side View

|
E ONE SOLAR PLACE At Sun Rise
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PROJECT COST

ITEM

Collactors
Storage Tank and Base

Supporting Structure for Collectors

insulation

Pumps

Heat Exchanger

{2) Emmersion Heat Exchangers
Controls

Piping and Valves
Construction Labor
Construction Overhaad
Subtotal - Construction Cost

Direct Labor Overhead
{Administration)

Engineer and Architectural Fees
Travel

Total Project Construction Cost

PLANNED ($)

$26,000.00
2,500.00
2,000.00
3,000.00
1,100.00
1,200.00
00.00
2,500.00
10,000.00
15,000.00

4,000.00

$67,300.00

2,000.00
7,500.00
250.00

$77,050.00

ACTUAL (%)
$28,950.00

6,657.00
2,100.00
6,000.00
1,100.00
1,200.00
4,461.00
2,500.00
10,414.00
15,000.00

4,000.00

$82,382.00

2,000.00
7,500.00
161.00

$92,043.00
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ACCEPTANCE TEST PLAN
AND RESULTS
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INTRODUCTION:

This solar system Acceptance Test Plan describes procedures to be followed
to verify that all components and subsystems are installed and functioning
according to quality engineering practice. The Acceptance Test Plan also
is performed to show that the completc system is free of irregularities and
in accordance with design intention. The complete system includes a solar
loop system, a hot water storage system and a domestic hot water sysgem.

This test plan checks the following {tems:

A. Solar Loop System:

A.1 GPM Flow through Solar Loop

A.2 Heat Collection Performance of Collectors
A.3 Over-Temperature-Control (0.T.C.)

A.4 Chemical Feeder

A.5 Operation of Pump P-1

A.6 Backflow Prevention

A.7 Collector Outgassing

A.8 Collector Roof Leaks

B. Heating Hoi Water System:

8.1 Adequate Pump Pressure

B.2 Back-up Boiler

B.3 Drainage of Hot Water Storage Tanks
B.4 Automatic Operation of Pump P-2

B.5 Backflow Prevention

B.6 Hot Water System Safety Alarm

- 18 -
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C. Domestic Hot Water Loop:

C.1 Expansion Tanks
C.2 Cold Water-Hot Water Mixing Valve
€C.3 Pressure Reducing Valve (PRV)

D. Miscellaneous:

D.1 Plumbing Leaks.

D.2 Non-growth of Algae, Fungi, etc,
D.3 Log of Temperatures

0.4 Temperature Comparison

D.5 Space Heating/Air Conditioning
D.6 Master A/C Control Panel

TIMING:

This Acceptance Test Plan was performed on and before July 11, 1979,

as mutually agreed upon by designated authorities from ERDA (DOE)

and the Lon W, Travis/Earl E, Braun, Jr,, Partnership, The ONE SOLAR PLACE
office building solar energy system was declared operational on

July 11, 1979,

PROCEDURE AND RESULTS:

A. Solar Loop:

This loop circulates an ethylene-glycol-water solution through 28
Solargenics' flat plate collectors and into a heat exchanger to heat
the hot water system. This loop also includes an over-temperature

control (0.7.C.).




Al

A2
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GPM Flow Through Solar Loop: While solar loop is operating,

measure pressure differential from gauges located on discharge
and vacuum side of pump P-1 (solar lYoop pump). From pump
manufacturer's pump curve, obtain corresponding flow rate through

solar loop; i1.e. net flow through collectors.

Results: The following intormation was recorded and

calculated on July 2, 1979

Solar Loop
TIME aP(PS1) GPM
12:30 P.M. 32 45
1:30 P.M, 32 45
2:30 P.M, 32 45
3:20 P.M, 33 44
4:30 P.M. 32 45

Heat Collection Performance: On a normal operating day, with

pumps P-1 and P-2 on, at any one instant measure BTU insolation,
west collector supply water temperature (7S6), west coliector
return water temperature (7S7), and ambient temperature (7S12).
BTU insolation is to be measured with a yyranometer on the west
collector frame. Pyranometer must be at same angle as collectors.
From this data and collector manufacturer specifications, cal-
culate collector efficienty. Repeat this procedure three other
times throughout the day. From net GPM flow through collectors
(see A.1) and AT through collectors (TS7, TS6), BTU output of

- 20 -




A.3

A.4

— VY TR —

collector may be found and thus the collector efficiency. Compare
this efficiency with the efficiency obtained using collector

manufacturer specifications as described above.

Results: Inaccurate results were obtained because of a small

AT across the collectors. See Figure 1 for the collector

efficiency curve furnished by the collector manufacturer,

Over-Temperature Control Unit (0.T7.C.): To check to see that

0.T7.C. is functioning, set 0.T.C. thermostat (inside control
panel box) below west collector control temperature TC7. Go
out on roof to checx that 0.T.C. unit comes on. Check to see
that "Storage Too Hot" indicator 1ight comes on (located on
control panel box). Note: This 1ight should also come on if

storage tanks ever reach 200 degrees F.

Results: 0.T7.C. functions properly as commanded by the 0.T.C.
thermostat. "Storage Too Hot" indicator light functions

properly.

Chemical Feeder: To insure freeze protection, chenical feeder

must be supplying ethylene glycol to solar loop. To check,
close valves S-11 and S-12 (with solar pump P-1 on). Immediately
immerse a hydrometer into chemical feeder to measure gravity.

From specific gravity, minimum operating temperature is obtained.

. 2] -




A.5

Results: At the time of the Acceptance Test Plan in July,
1979, no ethylene glycol was used in the solar lcop because
it is not needed for the summer months. In late September or
early October of each fall season, ethylene glycol is added

into the solar loop for a 30% ethylene-glycol-water solution,

to give freeze protection down to 39 .

Automatic Operation of Pump P-1: Pump P-1 (Solar Loop Pump) and

P-2 (Heating Hot Water System Pump) are set automatically to
come on simultaneously when collector temperature is 20 degrees
greater than hot water storage tank temperature. Both pumps are
set automatically to shut off when collector temperature drops
to 5 degrees F. above storage tank temperature. However, there
are two banks of collectors (east and west) and two hot water
storage tanks (east and west). Two switches located inside the
control panel box determine which bank of collectors and which

hot water storage tank are to be used for temperature control.

One switch s labeled "Solar Sensor" and switches collector temper-

ature control to east (TC6) or west (TC5) bank of collectors. The
second switch is labeled "Storage Sensor" and switches temperature

control to east (TC1) or west (TC2) hot water storage tanks. Two

differential thermmostats inside the control panel box are used

to accomplish automation of pumps P-1 and P-2. On a normal oper-

-22 -
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*NOTE:

ating day, AT-0On is set at 20 degrees F. for pumps to come on
and A T-0ff is set at 5 degrees F. for pumps to shut off. To
verify automatic operation of pumps, switch “Solar Sensor" to
"West® and "Storage Sensor' to "West"., Set & T-On to zero. Check
to see that pumps P-1 and P-2 come on; green indicator 1ights on
control panel box should come on.* To see that pumps P-1 and

P-2 shut off automatically, increase AT-Off from zero. Check to see
that pumps P-1 and P-2 shut off; green indicator liahts should

go off. Automatic operation of pumps P-] and P-2 may also

be checked by switching “Solar Sensor" to “East" and “Storage

Sensor" to “East" and repeating the above procedure.

Results: Both pumps P-1 and P-2 function automatically as
commanded by differential thermostats AT-On and AT-Off.
Both pump indicator lights operate properly.

A.6 Backflow Prevention: Visually inspect location of check valve

to be on discharge side of Pump P-1.

A.7 Collector Outgassing: Visually inspect collectors for outgassing,

looking for a thin film on the collector glazing.

The two differential thermostats, AT-On and AT-0ff are not effective
until collector temperature reaches hot water storage tank temperature,
i.e., when TC? approaches TCl.

- 23 -
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A.8

Results: No observable collector outgassing was observed.

Temporary moisture, however, had condensed on a few collectors.

Collector Roof Leaks: During a rain storm, visually inspect

collector roofing for rain leakage.

Results: Four rain water leaks were found between the collecto;s

at the joints. One leak was found over the mechanical room

~and three leaks were found over the office lobby. These have

been re-caulked and rain water leaks are now at a minimum,

although stil’ existent.

Heating Hot Water System:

The hot water system consists of a heat exchanger where heat is

absorbed, two 2300 gallon storage tanks with heat exchangers, a

back-up electric boiler, and a variable air volume multizone unit.

B.1

Adequate Pump Pressure: When hot water system pump P-2 is

on, record pressure difference from two pressure gauges located
on the discharge and vacuum side of pump P-2. From manu-
facturer specifications, obtain corresponding flow rate. Check

to see that this flow rate exceeds 50 GPM, then pump pressure

is adequate.

‘Results: A AP = 25 psi across pump P-2 was found on July 8, 1979,

This corresponds to a flow of 62 GPM which exceeds the minimum

flow of 50 GPM for adequate heat transfer,

- 24 -




B.z

803

B.4

B.5

Back-up Boiler: Set bofler thermostat at or below TC4. Check
to see that boiler comes on and that indicator light "Boiler

On* (located on control panel box) comes on.

Results: Boiler comes on as commanded by differential

thermostat.

Drainage of 2300 Gallon Hot Water Tanks: To drain east tank,

close valves 90, 76, 39, and 41. Open valves 86 and 79. To

fill east tank, close valve 86. Open valves 90, 76, 39, 41, 79.
After east tank is filled to 6 inches below 1id (see east sight
glass), close valves 76 and 79. To drain west tank, close valves.
91, 77, 40, and 42. Open valves 87 and 88. To fill west tank,
close valve 87. Open valves 91, 77, 40, 42 and 88, After west tank
is filled to 6 inches below 1id (see west sight glass), ciose

valves 77 and 88.

Results: All valves are intact. Both tanks were drained
and filled. However, during filling operations, air pockets
formed in both sight glasces and it took some time for the

air pockets to "settle" out to give true sight glass readings.

Operation of Pump P-2: See A.5.

Backflow Prevention: Visually inspect location of check valve

to be just above discharge side of pump P-2.
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C.

B.6 Hot Water System Safety Alarm: If the hot water loop temperature

reaches the boiling point of water 212° F (and thus creates
unwanted steam), a pipe thermostat (located next to valve H-25)
sounds an alarm. To verify that the alarm is working, lower
pipe thermostat to or below temperature TC 8. To silence alarm,
push “Silence" button located on control panel box. Also,
when alarm sounds, check to see that indicator light "System
Too Hot" comes on.

Results: The hot water system safety alarm was not functioning.
Pipe thermostat is suspect and is being checked on and will be

repaired by General Contractor.

Domestic Hot Water Loop:

The domestic hot water loop sends hot water to hot water fixtures
throughout the building. The building cold water system provides
cold water make-up to the solar loop, the heating loop and the hot
water storage tanks. This domestic hot water system includes a
domestic hot water heater, hot water-cold water mixing valve, pres-

sure reducing valve, and exparsion tanks.

C.1 Expansion Tanks:

C.la 100 Gallon Expansion Tank: Visually inspect sight glass

on east side of 100 gallon expansion tank. For normal
operation, expansion tank sight glass should show about

one-half air and one-half water.

C.1b 15 Gallon Expansion Tanks (2): Visually inspect for leaks

and check to see that expansion tanks are operating

properly.

-26-
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c.2

Cold Water-Hot Water Mixing Valve: Temperature is automatically

set inside the valve. Visually inspect location near domestic

hot water heater.

C.3 Pressure Reducing Valve (PRV): City pressure of supply water
is usually around 75 psi. Check pressure gauge in solar loop
on the vacuum side to be around 10-15 psi. This shows the
PRV is functioning properly.

Results: The solar loop pump vacuum pressure gauge reads
15 psi; therefore, the PRV is functioning properly.
Miscellaneous:
D.1 Inspect all plumbing for leaks.
Results: All plumbing leaks were repaired.

D.2 Growth of Alga:, Fungi, Mold, or Mildew: Visually inspect
piping. Also inspect strainer valves S-15 and L-38.

Results: A1l piping was inspected as clean and free of
any noticeable algae, fungi, mold or mildew.

D.3 Log of temperatures: A log of temperatures is recorded 3 or

4 times daily to check performance of various components and

subsystems in the ONE SOLAR PLACE office building. All
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Bk .

temperature measuring devices are solid state thermistors,

The following are a 1ist of the temperatures recorded from

the control panel box:

Solar Loop

TS) - East Storage Tank--Lower

152 -
153 -
154 -
1S5 -
156 -
157 -
158

TS9

tast Storage lank--Upper

West Storage Tank--Lower

West Storage Tank--Upper

East Collector Supply Water
West Collector Supply Water
West Collector Return Water
Solar Supply to Heat Exchanger

Solar Return from Heat Exchang.r

Heating Hot Water Loop

7512
1513
TS14
TS15
TS16
1817
1518
1519

Outdoor Air Temperature

Multizone Duct Return Air Temperature
Heating Hot Water Supply to Heat Exchanger
Heating Hot Water Return from Heat Exchanger
Leaving Water from Domestic H.W. Heater
Leaving Hot Water from Boiler

Hot Water Supply to Multizone

Hot Water Return from Multizone
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D.4

D.5

Results: See Table 1 and Table 2.

Temperature Comparison: There are five thermometers located in

various places to visually read and compare thermistor

temperatures found on control panel box.

Results: Date July 3, 1979

Thermometer Reading O Temperature Reading °F.(Control Box)
T1 - 164 189 - 169
T2 - 165 TS18 - 168
T3 - 162 TS17 - 165
T4 - 166 TS6 - 179
T5 - 166 TSS - 177

Space Heating/Air Conditioning: The multizone Variable Air

Volume controls space heating and air conditioning through the

office building. To see that air conditioning comes on, during

hot weather months, turn thermostats down to desired temperature.

To check that space heating operates, turn all thermostats in

building up to heating conditions.

Results: Space heating and air conditioning functioning

properly.
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D.6 Master A/C Control Panel: The Master A/C Contro) Panel (located

first floor lobby) has automatic control over the air conditioning
system. It also hzs an automatic switch to control the fan and
cumpressor of the condensing unit. An after hours timer will

shut air conditioning system off after a desired time period of
up to 12 hours. There are four indicator lights on the Master
A/C Control Panel. These include a "System” 1light, a "Heating
lnopei*ative" light, a "Condensing Unit Inoperative" light and

a "Dirty Filter" light. Check to see that these lights are

functioning properly.

Results: Master A/C Control Panel functions properly.

- END -
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ACCEPTANCE TEST PLAN DATA
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ENERGY TAGULATIONS
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SYSTEM DESIGN CHANGES AND

CONSTRUCTION PROBLEMS
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SYSTEM DESIGN CHANGES FROM ORIGINAL
PROPOSAL AND CONSTRUCTION PROBLEMS

1.0 DESIGN CHANGES

1.01

1.02

Perhaps the biggest change in design involves the hot water storage
tanks. By original design, there were to be three hot water storage
tanks located ouside the ONE SOLAR PLACE office building, serving

as supports for a porte cochere. It was decided, however, to use

two larger 2300 gallon hot water tanks, installed on a concrete

slab in the office lobby. This design change resulted in a more
simple piping system and smaller storage tank heat losses and there-
fore, more cost effectiveness.

Heat exchangers were added to the inside of each 2300 gallon hot
water storage tank. This gives a second protection from the ethylene
glycol-water solution. More importantly, without the heat exchangers,
hydrostatic pressure resulting from city water pressure of 15 psi

on a 7 foot diameter concrete storage tank 1id would result in an
uplift force of 83,000 pounds, which greatly exceeds the weight of

of the concrete slab and would blow the 1id off the hot wate» storage

tank.

2.0 CONSTRUCTION PROBLEI4S

2.0V

2.02

Each concrete hot water storage tank has developed a slow Seepage
leak at one time or another. To solve this, each tank was drained at
different times completely and allowed to dry for days. This stopped
the seepage.

The temperature sensors in each hot water storage tank have malfunc-

tioned but since have been repaired.

- A -
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2.03 Pumps P-1 (solar loop pump) and P-2 (system loop pump) have tripped-
off undesirably on hot days because the mechanical room gets too hot.
New pump seals will be installed and a larger exhaust fan will be
installed in the mechanical room to solve this problem.

2.04 Rain leaks through collector flashing joints. Approximately
five leaks occur between the collector modules when there is a
south blowing rain. DOuring a light rain, several leaks can stil)
be observed. The collectors will expand approximately 3/8" over
the 20 foot length of the collector due to thermal expansion.
Sealing was to be accanplished with sponge rubber gaskets

compressed fram 1/2" to 1/4" by the module cases. (Figure 1)

However, the collector spacing was greater than 1/4" in some places.

Before finishing the space below the solar collector roof, all
module joints should be leak tested from all directions with a
pressurized hose. Floor tile or something other than carpet should
E be used as a floor below the collector array. Expansion and con-
; traction provisions for the collectors should be provided. One
possible way of sealing between collector modules might be accom-
plished with a gasketted mechanical interlock, if the module cover
support was refabricated as shown in Figure 2. The solution to
the present sealing problem is to apply generous amounts of silicone
sealant under and around the flashing where a leak is found with

the hose.

Flj?hing
Silicone Sealant

Module Case ZZAModule Case

Gasket "i:}? [ﬂpdu]e Ca;;1

lashing

¢ Silicone Sealant

;

Figure One Aluminum Gasket

Extrusion }
Figure Two
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START-UP_PROCEDURE

I. Fill Hot Water Storage Tanks.

A. East Tank - Close valve 86. Open valves 90, 76, 39, 41, 79, After
tank is filled to 6 inches below 1id (use sight gage), close valves
76 and 79.

West Tank - Close valve 87. Open valves 91, 77, 40, 42 and 88.

After tank is filled to 6 inches below 1id, close valves 77 and 88.

™

I1. Add ethylene-glycol to solar loop to obtain a 30% glycol/70% water
? solution. Refer to Appendix D - "Manual Chemical By-Pass Feeders" for
& instructions.
IIT Check to see that pump breakers are closed in electrical power panel.
» IV. Check to see that control panel breaker is closed in electrical power
panel.
V. Automatic operation of pumps P-1 and P-2. (Control Panel in Mechanical Room)
A. In control panel box, set AT-On differential thermostat to 20 ¥,
| B. In control panel box, set AT-Off differential thermostat to 50 .
C. Turn switch on control panel to "Auto" for Pumps P-1 and P-2.
! VI. Over Temperature Control - In control panel box, set 0.7.C. to 200° F.
VII. The remainder of the temperature controllers and sensors were set
before installation.
; VIII. Fill all systems with water.
| A. Heating Hot Water System - Cpen valve 49 and 50.
B. Domestic Hot Water System - Open valves 43, 44 and 46.
IX. Set room thermostats at desired temperature,

X. Verify that 7-day Time Clock is on desired setting.

- 43 -
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X1.

m..m o mepoeer i

X11.

A/C Control Fanel n Downstairs Lobby

A.  Set "System Switch" to "Auto".

8. In cooling season, turn "Condensing Unit" switch to "Auto".

C. In heating season, make sure night setback thermostat located
above cortrol panel is set at 4s° F.

Heating Season - Set boiler thermostat inside boiler at 110°F. for

backup heating.
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OPERATING ANC MAINTENANCE
INSTRUCTIONS

I. Chemical Feeder - Perindic and annual additions of ethylene-glycol
to the solar loop are required to insure freeze protection in the
winter months to 3° F. (Refer to Appnendix D for initial charge of
Chemical Feeder).

A. Monitoring - During winter months, check every two weeks to
insure system has 30% ethylene-glycol 70% water,

B. Add ethylene-glycol as needed.

C. At the beginning of each heating season, check PH factor of

glycol solution and neutralize as required to a PH of 6.7 to 7.4.

D. During summer months no monitoring is required.

I1. Pumps - Refer to Appendix G. Pumps are life-time lubricated and do
not require periodic oiling.

I1I. Strainers - All strainers are to be cleaned monthly for the first six
months and every three months thereafter.

IV. Collectors - Location of collectors prevents operating personnel from
perferming any maintenance or trouble shooting. Solar contractor will
perform these functions.

V. Boiler - Refer to Appendix H,
A. Inspected, cleaned, and if necassary adjusted once a year by a
qualified serviceman.
B. Frequently check the boiler operating pressure.

VI. Multizone VAV Unit - Refer to Appendix I.

A. Night Setback Thermostat - Located in the main lobby of building
above control panel. Set at 45 F. Wil automatically activate

heating if temperature drops below 45° F. in building.
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B. Control Panel for heating and afr conditioning is located in the

main lobby and consists of the following: (Aiso rcrer to Appendix I,
pgs. 1C-13)

1. System On Light - Green indicates system is operatinc.
r 2. Heating Inoperative Light - Red 1ight comes on, Refer to °
Appendix I, Page 8 for service instructions.
3. Condensing Unit Inoperative Light - Red 1ight comes on, refer
; to Appendix I, page 9 for service instructions,
4. Dirty Filter Light - Red 1ight comes on, change filter.
5. Autu/Off Switch - Set on Auty at all times, unless units are being
serviced.
6. After Hours 12 Hour Timer - May be set for one to twelve hours
manually. Turn this switch only when unit is off at night.
7. Condensing Unit Auto/Off Switch - Set at Auto in cooling season, and

; Off during heating season.
v VIi. Solar Hot Water Heater - Refer to Appendix B.
? VIII. Over Temperature Control Unit- Refer to Appendix C.

Annually the purge coil system should be inspected and checked as
follows:
; 1. Purge Coil
Clean and inspect the coil and coil guard to be sure they are
free of obstructions. Turn off power to unit and wash coil and
‘ coil guard with a garden hose.
% 2. 011 fan motor:
a. Motor without oiling ports - Prelubricated and sealed. No

further lubrication required under normal operation.
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b. Motor with oilinq rorts - Add 1 few drops of SAE No. 10 non-
detergent oil in motor oilinq ports. Access to the fan motor
may require unbolting and lowering the fan motor/fan gquard
assembly,

Visually inspect connecting lines and coil for evidence of

fluid leaks.

Check all wiring for evidence of loose connections.

Check for correct voltage at unit (unit operating).

Check amp-draw on fan motor,
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1.

TROUBLE - SHOOT ING

Power:
Control Pane)l (Mechanical Room)
Problem - No power to panel,
1. Check electric power from power panel to insure that circuit breaker
#16 is closed. .
2. Check to see if fuse is blown inside control panel. (Fuse is white with
an "L" on {t.)
Pumps :
Solar Loop Pump P-1 and Hot Water System Pump P-2
A.  Problem - Pump will not run.
1. Check motor starter/disconnect switch to make sure it is closed,
2. Check breakers in power panel to see if tripped.
Pump P-1: #22, 23, 24
Pump P-2: #19, 20, 21
3. Check to see if differential thermostat AT-On in control panel
is set at 20° F. (Note: aT-On is not effective.until collector
temperature TC7 or TC5 reaches hot water storage tank temperature
TC 1 or 7C 2,)
4. Check to see if "Solar Sensor" and "Solar Storage" controllers in
control panel are both turned to either Last or West.
8. Problem - Pumps run continuously.,
1. Check control panel switch to make sure it is on "Automatic

Mode" not "On" ;. ;ition.

- 48 -
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2.  Check AT-Off is set at 5°F. (Note: aT-Off differentia)
thermostat is not effective until collector temperature TC7 or
TC 5 reaches hot water storage temperature TC1 or TC2).
I11. Over Temperature Control Unit (OTC):
Problem - Unit will not function

1.  Check electric power panel to see if breaker #3 is tripped.

2. Check OTC thermostat in control panel is set at 200° F. Lower

setting to circulating water temperature to see that it turns on.
IV. Boiler:

Problem - Unit will not function

1. Check to see that 175 amp breaker in power panel is not tripped.

2. Refer to Appendix H-2 "Trouble-Shooting for Water Boilers".
V. Air Conditioning Unit:
Control Panel in Downstairs Lobby
Problem - "Heating Inoperative" red light comes on. - Refer to Appendix 1-8.
Problem - "Condensing Unit Inoperative" red light comes on. - Refer to

Appendix 1-9,

E
‘5‘
|
:
3
g
:
§
E
]

Problem - None of system indicator 1ights are functioning, - Check to see

} if 225 amp breaker in power panel is tripped.
| ' Problem - "Dirty Filter" red light comes on. - Change filter.
V1. Heating Hot Water System Safety Alarm:

Problem - Alarm sounds and "System Too Hot" 1light comes on.

1. Push "Silence" button located on control panel.
f 2. Check to see if Pump P-2 is operating. If it is not on in "Auto"
mode, switch to "On". If it does not come on, refer to Section II-

"Pumps".
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VII. Storage Tanks:
Problem - Tank leaks.
Refer to page 25, B.3 "Drainage of 2300 Gallon Hot Water Tanks"
Allow tank to dry out for several days before refilling.
VIII Collectors:
Problem - Roof Leaks
1. ldentify exact location on underside of collectors where water leaks.
2. ' Check caulking on top of collectors where leak appeared.

3. Recaulk area or identify more severe problem.
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SOLAR HOT WATER HEATER
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TOOL
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VALVL

TEMPERATURE & PRESSURE [ f]

RELIEF VALVE
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DANGER - UNSAFE WATER
TOOL OPERATED VALVE

PRESSURE RELIEF

JACKET DRAIN

COLLECTOR
TRANSFER FLUAD
RETURN CONNECTION

COLOW T
e WNLET LW ¢

COLLECTOR
TRANSFER FLUID

|
SUPPLY CONNECTION OF VW

VALVE

o~ VALVE
e TANK DRAIN
VALVE
SPECIFICATIONS
S | TN LY N0 IR D DR RLTIE L LR
Number of collectors 1 2 3 4 5
No. of packages ir, shipment 2 3 a 5 6
Approx. shipping weight (Ibs.) 570 713 864 1140 1283
Water tank capacity (gal) 66 82 120
Water piping connections mpt (in.) Ja-18 3418 Y418
gl e — i — —
Collector piping connections fpt (in.) 1218 1218 1218
Electrical characteristics 115 volt'60 Hertz/1 phase

-~ \

Figure 1
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OPERATION AND MAINTENANCE

1 - Operation
Il - Maintenance

CONTENTS

INSTALLATION INSTRUCTIONS

1 - Shipping and Packing List 1‘
i1- Shipping Damage ;
1N - General ’?
IV - Application ’
V. Lennox LSC18 Solar Collsctors

Vi- Solar Water Heater Module LSM1

| - OPERATION
A - System Function
Once the entire Lennox LSHW solsr water heating system has been
instalied and the transfer fluid and storage tank systems are filled,
the system will uperaste by itself. The pump controlier will register
temperctures f1o n the collector sensor and the storage tank sensor,
activating the puinp as required. Important :n the operation is the
temperature differ ance between the two sonsors, referred to as the
4T M the tempersture st the collector is equasl to the temperature
of the storage tank the pump will he off. When tha AT between the
collector and the tank increases (exampie: the sun begins to heat the
collectors) to 3° £ 1°, the pump will run intermittently, providing an
wrmount of fluid circulstion proportional to the AT. As the tempara-
ture difference between sensors increases so does the rate at which
the pump provides circulation, \vhen tne temperature difference
reaches 11° the pump will be on steadily and will sontinue until the
AT becomes less than 11°. The pump will then proportionally circu-
late less fluid until the AT is again 3° or less. At this point the pump
will shut off until the sensor temperatures require transfer fluid
circulation,
8 - Components and Functions
1 - Air Vent Vaive
Located at tha top of the tranrsfer fluid system, this valve is a float
type valve which will release air only. As fluid enters the vaive, the
float rises and closes the vent port. Any air in the system will be
sllowed to escape st this valve particularly when filling the sys-
term. See Figure 13.
2 - Pressure Rolief Valve
Located at the top of the LSM1 module, (Figure 1}, this vaive will
release any pressure in the transfer fluid sysiam in excess of 5(
psi (345 kPa). The discharge from this valv~ may exceed 200°F
(93°C). Because of this temperature, the Pressure Relief Valve
must be piumbed to an open drain. Wate released from this
| valve is unsafe, glycol contam.naied water.
‘ 3 - Temperature and Pressure Relief Valve
Located at the side of the LStA1 module, (Figure 1}, this valve will
! discharge water from the Starago Tank when the stored water
[ reaches a temperature of 210°F (99°C). This valvea purges excess
F
|

heat accumulated in the 1 ansfer fiuid by reieas’'ng heater water
from the storage tink and replecing it with co'd supply water.
This addition of zoid water will cool the collectors and transfer
fluid. The Temperature and Pressure Relief Valve must be
piumbed to an open drain.

4 - Expansion Tank

w The expansion tank absorbs the expansion 2nd contraction of the

transfer fluid which may vary from —20°F (—29°C) in winter to
240°F (116°C) in summer. The expansion tank is a diaphram type
which is pressur.zed to 12 psi (£2.7 kPa’ and sealed. Do ot open
tank. if tank should ever be opened or dep-essurized, recharge
with 12 psi (82,7 kPa) of air.

C - Pump Controller

1 - “AUTO position —
The pumip controlier has 3 positions. “AUTC" is the switch pusi-
tion for normal operation. If the temperature ciference between
the tank and the collector is great encugh, 11° or more the pump

OPERATION AND MA'NTENANCE

will run steadily (indicator light is on continuously) to circulate
fluid through collectors. The pump will run intermittently (indi-
cator light is “'blinking") to circulata & progortionsl amount of j
fluid through collectors es temperature of tank spproaches j
temperaturc of cc "~ctors — AT is between 3° and 11°, Wheni ;
indicator light is off {switch still in “Auto’’ position) tha storage j
tank is up to ¢ proper temperature and the pump is oft. }
2 - "ON'' and ""OFF"” posicions —
The "ON" and "'OFF" caontroller switch positions are for cervice
operations only. With switch in “ON" position the pump wilt run
continuously. With sw tch in “OF F’ position pump will not oper-
ate. DO NOT LEAVE PUMP 1% OFF POSITION FOR EXTENDED
PERIOD OF TIME. In summer the collactors may overheat without
rirculation.
D - Pump Motor
A *wo speed pump motor is provided with the LSM1 module. Low
speed is recommendea for the most satisfectory operation. The
switch is located on the backside of motor electrical connection box.
1 Dash” position is the recommended speed. Ct.sck to be sure the
1 Dash” side oi the switch is depressed. Set mechanica! head
adjustment (bottom of pump) on 5" or MAXIMUM. See Figure 2.

e e

DEPRESS FOR

RECOMMENDED

LOW SPEED

OPCRATION \

“1 Dash” —pd — Motor Electrical
- Connection Box

Backside of Pump

MECHANICAL HEAD ADJUSTMENT
(Set at MAXIMUM)

E' B —QE\ i

i
0 | " =
al B 3 |

ISOLATION VALVE ISOLATION VALVE
PUMP VENT PLUG

Figure 2




APPENDIX C
OVER TEMPERATURE CONTROL UNIT
(PURGE COIL)




/
ELECTRICAL JUNCTION BOX

REAR VIEW

DIMENSIONS

TOP VIEW
25 in
(635 mm)
1-3/% in. (35 mm) OD. DIAMETER
COPPER TUBING
2R in.
Q . (711 mm) =1
L
INLET e O . —
i8 10-58 in.
(270 mm)
OUTLET !_
21 in. —
(533 mm)

SIDE VIEW

(VERTICAL AIR DISCHARGE SHOWN)

OPERATION/MAINTENANCE

I - OPERATION

The HRW1 purge coil is an automatically controlled high tempera-
ture limiting device. Its function is to prevent an excessive buildup of
heat in the collector loop fluid. When there is no demand for space
heating or domestic hot water and the storage tank is charged to its
desigried temperature, any heat gathered by the solar collectors is
reteined in the collector loop fluid. When the temperature of the
coliector loop fluid reaches the setting of the p.rge aqua-stat (not
supplied with purge coil unit) the collector loop fluid is routed
through the purge coil and the fan is energized. Heat is dissipated to
the outside air at the coil, lowering the collector loop temperature
and preventing over heating of the collectors and collector fluid. The
purge coil will automatically activate and deactivate as it cools the
collector loop to the designed safe temperature or until other heat
requiring demands can absorb the collector solar energy.

()quwv\~,"’
OF POOp

PACE 18

A

I - MAINTENANCE
Annually the purge coil system should be inspected and checked as
follows:
1 - Purge Coil
Clean and inspect the coil and coil guard to be sure they are free of
obstructions. Turn off power to unit and wash coil & coil guard
with a garden hose.
2 - Oil fan motor:
a - Motor without oiling ports - Prelubricsted and sealed. No
further lubrication required under normal operation
b - Motor with oiling ports - Add a few drops of SAE No. 10 non-
detergent oil in motor oiling ports. Access to the fan motor
may require unbolting and lowering the fan motor/fan guard
assembly.
3 - Visually inspect connecting lines and coil for evidence of fluid
leaks.
4 - Check all wiring for evidence of loose connections
5 - Check for correct voltage at unit (unit operating)
6 - Check amp-draw on fan motor

Unit nameplate Actual

 —




INSTALLATION

| - SHIPPING AND PACKING LIST
Package 1 of 1 contains:
1 - HRW1 Coil Unit
4 - Legs (Vertical discharge)
Plastic Bag Conmtaining:
2 - Mounting brackets (Horizontal discharge)
24 - 6 Lockwashers
24 - 96 - 32 x 12" Screws

Il - SHIPPING DAMAGE

Carefully inspect unit for shipping damage. If any damage is found,
immediately consult the last carrier

I - GENERAL

These instructions are only intended as & genersl guide and do not
supersede local codes. Authorities having jurisdiction should be
consulted prior to instellation

IV - APPLICATION

The HAWI Purge Coll is intended for application with other Lennox
solar equipment in & designed solar energy system. The purge coil
may be installed outdoors with vertical diucharge or indoors with
horizontal discharge and is for use with &8 maximum of 30 Lennox
solar collectors.

V - LOCATING AND SETTING UNIT
A sound sbsorbing material (such as Isomode) should slways be
used under unit if it is installed in & position or location that will
transmit sound or vibration to the living area o1 to adjacent build-
ings. Refer to unit dimension drawing to size mounting slab, plat-
forms or supports
A - Vertical Discharge Outdoor Appiicetion
1 - 5lab Mounting
When installing unit at giade level, install on a level 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 collact around unit

OUTSIDE APPLICATION

CONNECTING PLUMBING THROUGH WALL

HAW 1 UNIT

——

4in (102 mm)
sbove grade

L‘/'.&_: O e 0e'Q OV . D405, A B

==—CONCRETE OR ISOMODE BASE

Refer 10 “Dimensions” illustration on Page 1to determine pad
size

FIGURE 1
2 - Roof Mounting
Install the unit a minimum of 4 inches above the surface of the
roof. Care must be taken to insure that the weight of unit is
properly distributed over roof joints and rafters. Either red-
wood or steel supports are recommended.

C-2

VERTICAL DISCHARGE
Install 4 corner legs

FIGURE 2

3 - Service Clearances

Rofer to Figure 3 for propor servicel/installation clearances
Unobstructed air flow to and from the unit is important for
proper unit performance

SERVICE CLEARANCES
(VERTICAL DISCHARGE)

SRNNNNRN
N \\ \i N\
SN

\\‘
\

UNRESTRICTED AIR FLOW
FROM TOP OF UNIT i

MINIMUM
INSTALLATION
CLEARANCE

ELECTRICAL ACCESS

Y2 NN

n S \ \
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B - Horizontal Discharge Indoor Application

Certain applications may require installation of the HRW 1 Purge Coil
in an attic or other interior location. Figure 5 shows a representative
attic installation with the purge coll fan exhausting air through the
coll to the outdoors. Install the coil as follows:

1 - Provide an opening 23 in (234mm) by 26 in. (264mm) and » field

-
¢
1
|
-
3
!
|
.

HORIZONTAL DISCHARGE
Install 2 brackets
on bottom of unit

FIGURE 4

ATTIC APPLICATION
HORIZONTAL DISCHARGE

————————

Weather Seal

FIELD PROVIDED
LOUVRE

00|

AIR FLOW [ QCII

Mounting Bracket b
9 . e,

} _ 23in.x26n

provided and instalied louvre.

2 - Position HRW1 Purge Coil unit against opening in desired posi
tion (determined by installer).

3 - Fasten unit at bottom using (2) provided mounting brackets

4 - HRW1 fan will exhaust 2100 cfm (0.99 m¥s). If attic air infiltration
is not a sufficient supply, an additional louvred intake vent may be
required.

Vi PLUMBING CONNECTION

The inlet and outlet pipes can be identified in the “Dimensions”
illustration on Page 1. Both inlet and outlet are 1-38 in. (35 mm) O.D
copper tube. Use proper copper sweat plumbing techniques to de
bur, clean, flux and solder connecting piping to the inlet and outlet
tubes. Install valves and test ports as required by the total designed
system schematic

Vil - ELECYAICAL CONNECTION
Wiring must conform to the National Electric Code (NEC) (NFPA No
70-1975/ANSI C1-1975) and any luzal codes.

Note - National Electric Code (NFPA No. 70-1975/ANSI - C1 - 1976 is
available from:

National Fire Protection Association

470 Atlantic Ave., Boston, Mass., 02210
An applhcation diagram is provided in this instruction. Local or other
codes may require the installation of ) fused disconnect switch in the
power circuit to unit. Refer to the designed total system instruction
for proper connection of wiring to central controller

Vili - CLEANUP

1 - Replace all electrical covers and access panels

2 - Turn on power to unit

3 - Refer to the total system instruction for operational check proce
dures

4 - Generally cleanup installation

— LINE VOLTAGE INSTALLED AT FACTORY
LINE VOLTAGE TO BE INSTALLED

JUNCTION BOX
White o 7.
‘;

-

N

|1
Ground
o o

wd ‘T Green

Capacitor
N
NS

Fused switch provided Ly installer

1 N
120VAC/601

TO CONTROLLER

HRW1-130-1 WIRING DIAGRAM |

‘::1 "(234mm x 264Amm)
1 opening required
HRW1 PURGE COIL

Litho USA

FIGURE 5

I
_526,095\/ |
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INSTALLATION and OPERATION
INSTRUCTIONS FOR

MANUAL CHEMICAL
BY-PASS FEEDERS

"POT FEEDERS"
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31 ) WATER FLOW MAY BE FROM

I EITHER DIRECTION. POT

t ] FEEDER WORKS IN EITHER

r 1 CASE.

; 1
Ll

: PIPE AND FITTINGS IN

; NOTE:
'= DOTTED AREA ARE NOT SUPPLIED.

Pot feeder should be empty when not in use. 7
close valves (1) and (2), open valve (3) and loo.
; cap (5).

. '.p‘V¢
. tiller

8. To fill pot feeder, close valves (1), {2), (3). Remove filler
cap (5) and fill with treatment.

i NOTE: IF YOU DO NOT FILL POT FEEDER TO THE

i TOP WITH TREATMENT, YOU MUST TOP OFF WITH
WATER. THIS 1S TO AVOID INTRODUCING AIR INTO
THE SYSTEM.

D -1

C. To add treatment into boiler, close filler cap (5), close
valve (4), open valves (1) and (2).

After treatment has left the feeder (not more than 30
seconds is required 1o accomplish this), open valve {4),
close valves (1) and (2). Follow procedure A. to drain
pot feeder.




MANUAL CHEMICAL BY-PASS FEEDERS

"POT FEEDERS"
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SEE REVERSE $IDE FOR
OPERATING INSTRUCTIONS

PART & NAME

0 Vove, %" Gate SPECIFICATIONS
#2 Volve, % Gate MODEL NUMBER SIZE INCHES
03 Icl;k v DIA.—LGTH
#4 Yolve, /2 ate

o 7o 64410 6% —10
#5 Red. Tee, %" x % »— e QOIS 10— 16

#6 Unions %’’ (2 reqd.)
#7 Top Cover (3%

APPROX. CAP. APPROX; SHIPPING

(GAL.) WGT
1 20 Lbs.
6 35 Lbs.

Fleckenstein)

[BUILT FOR 125 LBS. MAXIMUM PRESSURE |

#8 Nipples (6)




TEMPERATURE OF

40

30

20

10

-10

v
~N
o

'
W
o

-50

-60

270

-80

0 0 20 30 40 50

PREEZING POINTS OF AQUELOUS SOLUT IO WS ‘J

OF ETHYLENE GLYCOL AND PROPYLENE GLYCOL

Reprinted from ASHRAE

: N 3

N q
N J 1
A /

\

\
\ |

A

\

\

\
\

|

1
i V
L

70 80 90 1C0
GLYCOL, PERCENT BY WEIGHT

ETHYLENE GLYCOL

PROPHYLENE GLYCOL D -3

o o s by e



e ¢ AT N R T e

— ——

APPENDIX E
MAIN HEAT EXCHANGER
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MAIN HEAT EXCHANGER

TYPE: Water to water heat exchanger with steel sheil and copper tube.
MANUFACTURER: TACO - Model No. B-12408-L
1160 Cranston Street
Cranston, Rhode Isiand 02920
TUBING: 3/4" copper
NO. OF PASSES: 4
TUBE CAPACITY: 30 GPM
TUBE TEMPERATURE “IN*: 111°F
TUBE TEMPERATURE "OUT": 120°F

SHELL CAPACITY: 50 GPM

SHELL TEMPERATURE "IN": 130°F
SHELL TEMPERATURE "OUT" 124°F
PRESSURE GROP - TUBES: 1 Foot

: PRESSURE DROP - SHELL: 2 Feet

% HEAD MATERIAL: Cast Iron

TUBE PLATE MATERIAL: Cast Iron
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APPENDIX F
STORAGE TANK HEAT EXCHANGERS




st G, i,

STORAGE TANK HEAT EXCHANGER

TYPE: Helical wound copper

LOCATION: One in each storage tank

FLOW: Reverse return

SURFACE AREA:
MANUFACTURER:

82.3 square feet

Thermo-Pak, Inc.
P.0. Box 13223
Memphis, Tennessee
901-942-4684

PIPE CONNECTION: 2" union

PIPE SIZE: a)
b)
PHYSICAL DATA:

Helical pipe is 3/4", type "L" soft copper

Header (supply and return) is 2", type “"L" hard drawn
a) 16" in diameter

b) 62" in height

¢) Four sections of closely wound 3/4" pipe around the
2" supply and return riser
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/
. ? /‘Zg FRACTIONAL
INSTALLATION. /
SERVICE AND  HORSEPOWER
QOP{RATION
* ® INSTRUCTIONS

2 Types PE-B a(PE-C)PUMPS

HYDRODYNAMICS DIVISION

. III’}M‘ PEERLESS PUMP

CORPORATION BN

Los Angeles, California 90031 Indianapolis, Indiana 46208
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TOTAL HEAD IN FEET

PERFORMANCE AT 3450 RPM

Types PE-B and

Fractional Horsepower Fluidyne Pumps

Impellers sclected for maximum service factor of motor rating
based on handling clear water

160°F max temperature 80 psf max pressure
1205 s0c
100 —
A7 —~~
80— C 5_7\ \\
\
~— \“Pesloa —~ ™
40 \5-~\ N .
PE33B :
20
o
0 10 20 30 40 50 60
GALLONS PER MINUTE
2892783
P£33B -- V3 hp PES0B -- V2 hp
PE75C -- 34 hp PE100C -- 1hp PE150C -- 1-1/2 hp
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Installation and Operation

INTRODUCTION -~ Your Peerless Fluidyne
Pump will give the best possible service when
installed according to instructions’. Be sure to
read this entire bulletin carefully before start-
ing any installation operations. The Peerless
Pump carries a one-year warranty against de-
fects in manufacture. This warranty, however,
does not apply to parts damaged in transit.
Check the shipment carefully and repcrt any
damage or shortage to the transportat‘on com-
ptay immediately.

LIOCATICGN ~-- Place the pump as close as pos-
sible to the water supply, ccnsidering suctio:
specifications for the pump, accessibility for
installation, inspection, and service operations.
The most direct and simple piping is best, es-
pecially for the suction line. If possible, locate
the pump so that the water flows bty gravity into
the pump euction.

FOUNDATION -= The pump foundation should
be strong enough to support the pump solidly
and permanently in position. A concrete foun-
dation is recommended.

PIPING -- To facilitate and simplify piping,

the volute casing and discharge flange can be
rotated to any one of 4 positions by removing
the 4 adaptor-to-casing cap screws and rotating
to the desired position. The bleeder *« vent
should be moved to the position at the ‘op of the
casing in any change from the normas! factory-
assembled position. Suction piping should not
contain any low points which can trap air. When
tlie pump is located above the level of the water,
a check-valve or foot-valve should be installed
in the suction line to r.aintain prime, and a
priming tee should be so located at the discharge
flange of the pump that the case and suction

line can be completely filled. If debris is apt
to be present, a combination foot-valve strainer
should be used. When the suction is under pres-
sure, or the level of the water is above the
pump, a valve and union should be insialled in
both the suction and discharge pipes to permit
fnspection and service of the pump at any time,
To obtain optimum performance, suction pipe
joints must be made up with pipe joint com-

e e Sl i AL s dom o1 ta B+ B e memm i £

pound to insure that there are no air leaks,
When the pump is located above the liquid or
operating with a suction lift, even a small air
leak in the suction line will materially reduce
capacity of the pump or cause a loss of prime,
If a union is required, use a gasket type and
seal it with pipe joint compound. Also, the
pump must not support beavy suction or dis-
charge piping, and piping must not be forced
into place because this could result in distor-
tion and binding of rotating parts.

ELECTRICAL CONNECTIONS -- Be sure the
motor termindls are connected for the voltage
to be used. Connection diagrams can be found
on the nameplate or inside the terminal cover.
Single phase, 1/4 and 1/3 horsepower motors
are wired for 115 volts only. 1/2 thru 1-12
horsepower may be wired for either 115 volts
or 230 volts as desired; standard factory con-
nections you receive should be 230 volts, Three
phase motors may be of other voltage and are
not pre-connected. Local electrical codes
governing wiring should be observed.

MOTOR -- The motor supplied with the
Peerless Fluidyne Pump does not require lub-
rication -~ it is life-time lubricated, It also
has built-in overload protection which will
automatically reset as the motor cools, there-
fore the main switch should always be open
when working on the motor. If for any reason
the motor is serviced or reconditioned, its ro-
tation should be checked to be clockwise when
looking toward the pump at the end opposite

the shaft extension. Also, this end of the shaft,
covered by a plug, has a screw driver slot re-

ferred to elsewhere for heolding or turning the
motor shaft, pump, etc,

IMPELLER -- The impeller rotating in the pump
casing is the only moving part of a centrifugal
pump. In case of reduced pressure or reduced
capacity requiring service traceable to the im-
peller, its water passages should be inspected
by passing a flexible wire etc, from the outside
toward the center to dislodge any obstructions,
See DISASSEMBLY as required for this opera-
tion,
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casing - cast iron
impeller - bronze
shaft - stainless steel
casing ring - bronze
deflector - rubber
base - steel

adapter - cast iron
"0" ring seal
mechanical seal
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MECHANICAL SHAFT SEAL -- A short run-in
period may be required when a new unit is
placed in operation before a perfect seal is ef-
fected in the mechanical shaft seal. However,
there should be no leakage at the seal during
normal operation, If considerable grit, etc.,
is present in the water, the seal may eventually
become scored and develop a leak. In such case,
the seal should be disassembled 7 1 all parts
cleaned thoroughly, ‘The rubber bellows should
be examined for leaks and the seal faces for
scratches. Worn parts should be replaced, but
emergency repairs may be made of the seal
faces by smoothing these on No 500 grit carbo-
rundum paper placed on plate glass to provide
a flat surface, See DISASSEMBLY as required
for this operation also.

PRIMING & STARTING ~- When the pump is
located above the level of the liquid, the pump
must be primed by filling the case and suction
line through the tee instalied at the discharge
flange. Be sure all the air has been expelled
from the suction pipe and pump case. Plugs
are provided for the release of air trapped at
the top of the impeller cavity,

The rotation of single~phase motors is pre-
determined by internal wiring, but the rotation
of 3-phase motors must be checked at installa-
tion by momentarily closing the electric service
switch and observing the rotation, It should be
clockwise when looking toward the pump from
the free end of the motcr. Interchange of any

2 of the 3 power leads will reverse a 3-phase
motor.

DO NOT RUN A PUMP
NOT FILLED WITH WATER
(It keeps the seal lubricated)

J— i
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DISASSEMBLY -- It is advisable that a compe-
tent pump mechanic be employed for disassem-
bly and reassembly operations, Before start-
ing disassembly of the pump, re-check to make
certain that this operation is necessary. Close
any valves that may be installed in the suction
or discharge piping. Remove a plug at the
bottom of the pump case and a plug at the top

to admit air and expedite draining. Remove

the (4) case~to-adapter screws and the mounting-
foot screws. This permits removal as an as-
sembly: the motor, the adapter, the foot, and
the impeller. The impeller is now exposed for
inspection and cleaning. See paragraph on im-
peller, T*: impeller is assembled to the motor
shaft by 7/16-20 R, H. thread. On 3-phase
units, impellers are locked in place with a
7/16-20 hex socket set screw. If disassembly
fs necessary, hold the motor shaft with a screw-
driver engaging the slot which is covered by a
cap at the opposite end, remove the set~screw,
if provided, and turn the impeller counter-
clockwise. The mechanical shaft seal can now
be removed for inspection, service, or replace-
ment,

REPLACEMENT PARTS -~ When ordering re-
placement parts be sure to give both the Model
No and Serial No appearing on the nameplate
on the top of the adapter, as well as the part
name,

REASSEMBLY -- Cleanliness is essential in
the reassembly of any pump, especially to make
sure that no grit, eic., is included between

the surfaces of the mechanical shaft seal. Also,
all connections should be made air and water
tight.




TROUBLE SHOOTING GUIDE

"PROBABLE CAUSES SOLUTIONS

MOTOR WILL NOT START OR RUN

T IETEYERAEORRATE R TRy YRR

Circuit incomplete, wiring incorrect. Check wiring and instruction on ELECTRICAL
CONNECTIONS.
Motor or capacitor defective, See dealer for service.
Impeller or seal stuck. Turn motor shaft with screw-driver engaging slot
end of shaft,
Overload tripped. See MOTOR OVERHEATS (below).
MOTOR OVERHEATS L
Voltage low, wrong connections. See instructions on ELECTRICAL CONNECTIONS.
Head or lift exceeds unit rating. Reduce lift -- increase pipe size.
Viscosity or specific gravity exceeds See dealer for proper application.
rating -- water.
Mechanical defect in motor or pump. See dealer for service.
Ventilation -- poor. Vacuum clean motor air passages, ventilate

surrounding area.

MOTOR RUNS * NO WATER * LOW CAPACITY * LOW PRESSURE

Pump not primed. See PRIMING & STARTING instructions.

Speed rpm below motor tag specification, Check for incorrect voltage or motor overload.
Rotation reversed. Reverse any (2) of (3) leads for (3) phase.

Lift or head total exceeds unit rating. Reduce lift -- increase pipe size,

Adr leak in shaft seal, See instructions on MECHANICAL SHRAFT SEAL,
Afr leak in suction pipe. Make up tight with pipe joint compound,

Air trapped in suction pipe. See instructions on PIPING.

Plugged foot-valve or screen. Clean,

Plugged impeller. See instructions on MPELLER & DISASSEMBLY.
Impeller wear or damage. See instructions on IMPELLER & DISASSEMBLY.

PUMP LOOSES PRIME AFTER STARTING

Alr leak ~- suction piping Make up tight with pipe joint compound.

Suction lift excessive. Reduce lift -~ increase pipe gize.

Screen or foot-valve plugged. Clean,

Alr leak -- mechanical shaft seal See lnstrucuon(s on MECHANICAL SHAFT SEAL.

PUMP VIBRATES OR IS NOISY

Insecure footing. Re-work.
Alr leak in suction pipe. Make up tight with pipe joint compound,
. Cavitation due to excessive lift. Reduce lift,
Clcgged impeller, See instructions on IMPELLER & DISASSEMBLY,
Bent shaft. Remove froin motor and straighten or replace.
Motor bearing wear, Replace bearings.
G-6
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Installation
Instructions

MODEL CE, SERIES !
ELECTRIC — HYDRONIC

CWATERJAND STEAM BOILERS

Weil-Mclain

The A.S.M.E. safety valve is shipped on the boller.
Pipe tiae safety valve outlet to a drain or near to the
flocs; o not pipe safety valve discharge to any area
where freezing temperatures could occur.

Two or more bollers may be utilized where necessary
to obtain the desired capacity. Standard industry pip-
ing practices should be used for headering the steam
and condensate return piping. The waterlines of all
bollers should be at the same level. A boller water-
level controller and boller feed pump system is rec-
ommended in order to provide best service. Locate the
"body mark” of the boller water level controller 1-1/2"
below the centerline of the boiler's water gauge glasses.

WIRING THE BOILER

The 'Model CE boller is pre-wired at the factory. Please
see wiring diagram for internal ard external wiring.
The Model CE electric boller contaias internal overload
protection. Provisions are made in the upper left hand
corner of the boiler cabinet to accept the power input
wiring. Listed in the table are the minimum recommend-
ed wire sizes according to the boller capacity. The wire
size listed for each boiler size {s based ( n using a cop-
per conductor for runs of 50 feet or l..s; for runs in
excess of 50 feet consult National or Local Electrical
Code Manual. Bring the power input wiring from the
disconnect panel through the conduit opening in the
boller cabinet and connect the wires to the fuse blocks
shown In wiring diagram. Please note that the power
input wiring must have at least a 90°C rating.

Up to seven (7) thermal time delays and up to six (6)
heating element contactors are prewired in the boiler
cabinet. Each thermal time delay is wired in series with
its respective heating element contactor to prevent a
sudden inrush of electrical current. On a "call for heat”,
only one contactor at a time is allowed to become en-
ergized. ‘

A low volitage (24 volt secondary) transformer is mount-
ed in the boller cubinet to provide a power source for
the control circuit. The CE boiler is provided with both
an operating control and a limit control, and the steam
boiler also has a low water cutoff. Our wiring diagram
also shows the use of a low voltage thermostat or
controller which should be used to obtain proper control
function and safety of operation. Note that high limit
controls must be set at least 2 PSIG or 20°F higher
than operating control settings. )

EXTERNAL CONTROL WIRING-
WATER BOILERS

If it is desirable to utilize outdoor thermostats to pro-
vide control of the heating elements, the outdoor bulb
of such a controller must be located to sense outdoor
temperature, but the bulb should not be exposed to the
sun, rain, snow or the warm air from ventilating open-
ings. Sy

¢ jl\\l,'[.: S
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Where only one zone is utilized, the relay, circulator,
thermostat, etc., should be wired according to the con-
trols employed (refer to manufacturer’s instruction for
application information). For singie zone applications
where only one (1) low voltcge operating contri is
utilized, the operating control must be wired across
terminals 1 and 2 of the low voltage terminal board.

On radiant panel systems, heat pumps, etc, where op-
timum control of the water temperatu. is desired, plac-
ing the operating control (bulb) in the return water
piping near the boller is desirable, as is constant water
circulation through the system.

EXTERNAL CONTROL WIRING-
STEAM BOILERS

For single zone applications where only one (1) low
voltage operating control is utilized, the operating con-
trol must be wired across terminals 1 and 2 of the
low voltage terminal board.

No. OF BRANCH CIRCUITS REQUIRED
AND MINIMUM WIRE SIZE (90°C WIRE)

For the number of branch circuits required and the
wire size, please refer to the appropriate column on
vage 6. Do not use aluminum conductors,

SEQUENCE OF OPERATION
Call for Heat —

1. The thermostat contacts close (external operating
control) energizing the first contactor (1K) and the
heater in the first thermal time delay (TD1).

2. Approximately 30 seconds later, the thermal time
delay contacts close, energizing the second contactor
(2K) and the heater in the second therma! time
dulay (TD2).

3. Approximately 30 seconds later, the second thermal
delay contacts close, energizing the third contactor
(3K) and the heater in the third thermal time delay
(TD3).

4. This sequence continues until all contactors are »ner-
gized or until the call for heat ends,

End of Call for Heat —

5. The thermostat (external operating control) contacts
open, de-energizing the first contactor (1K) and the
heater in the first thermal time delay (TD1).




Installotion
Instructions

MODEL CE, SERIES !

CTRIC — HYDRONIC
(WATER AND STEAM BOILERS

Weil-Mclain

6. After & minimum of 10 seconds the contacts in the
first thermal time delay open, deenergizing the sec-
ond contactor (2K) and the heater in the second
thermal time delay (TD2).

7. This sequence continues until all contactors are de-
energized

8. When the boiler temperature or pressure exceeds the
operating control setting, the thermostat circult is
opener and the elements are de-energized in a normal
off sequence. ¥ the high limit setting is exceeded,
the trarsformer secondary circult is open und all
element contactors are de-erergized instantly.

TROUPLE SHOOTING GUIDE
(Refer to Wiring Diagram)

I. Symptom — No Heat

A. Check fuses.
Fuses F1 and F5 supply power to the centrol
circuit.

B. If fuses are good, jumper the thermostat terminals.
If boller starts, chick the thermostat and associa
ted wiring. :

C. If thermostat and wiring are good, check the
“Limit” and operating control.

1. Jumper terminals of High Limit Control to-
gether. If the boiler starts, replace the limit
control.

2. If the boller does not start in Step 1, jumper
the terminals on the operating control. If the
boiler starts, replace the operating control.

D. If the Limit and Operating controls are good,
check the transformer.

1. Measure the transformer secondary voltage
from control tray to transformer side of the
“High limit” control; it should measure 24 volts
a.c :10%.

2. If the voltage is 0, replace the transformer (the
transformer is fused, behind the insulated cover
of the transformer, and replacement of the fuse
is possible If care is excrcised.)

E. If the secondary voltage is low, the primary volt-
age s correct, "emove the transformer secondary
lead from the limit control.

1. If the voltage remains low, replace the trans-
former.

2. If the voltage increases, reconnect the trans-
former lead to the Limit control, and disconnect
the contactor colls one by one while observing
the voltmeter. If voltage returns to normal
upon disconnecting one of these, replace the
defective contactor.

I1. Symptom — Low Heat

One or more contactors do not energize. Operation of

any contactor, beyond the first is dependent upon the
operation of two components:

1. Thermal time delay.
2. Contactor itself.

Observe the sequence of operation and note the contactor
where the sequence stops. Proceed as follows:

Disconnect the wire going from the contactor coll to the
thermal time delay, using a jumper wire, reconnect
the contactor cofl terminal to terminal 1 of the thermo-
stat terminal strip.

1. If the contactor energizes, replace the thermal
time delay. (

2. If the contactor fails to energize, replace it.
I11. Symptom — Boller Does Not Shut Down

One or more contactors remain on after call for heat
ends.

A. Check contactors.
Lower the temperature setting on the "High Limit"
control to simulate a limt of operation.

1. If all contacto-s instantly de-energize, the con-
tactors are go d.

2. If one or more contactors fail to de-energize,
replace the contactors that failed to de-energize.

B. If all contactors de-energized check the thermal
time delays.

Return the temperature setting on the "High Limit”
control to its original setting. Allow the boiler to se-
quence on with a normal call for heat. When all con-
tactors are energized, lower the setting on the operating
control to satisfy the call for heat Observe the shut
down sequence and note the contactor at which it stope.
Replace the thermal time delay supplying power to that
contactor.

ke
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PLEASE HANG THESE INSTRUCTIONS NEAR THFE BOILER

OPERATING INSTRUCTIONS
FOR
WEIL-McLAIN ELECTRIC BOILER ’

Mr. Boliler Owner:

Be'ow, the proccdure s outlined for starting your Weil-McLaina Boller including instructions for the care of your

heating system. All mechanical equipment needs occasional attention

The boiler should be inspected, c¢leaned and

if necessary, adjusted once a year. We recommend that a qualified serviceman be ealled as he has heen tralned for
the job and will have the necessary instruments to check your boiter, This will assure you that the operation of your
heating system will remain highly efficient. Your Weil McLain boiler will give you many years of heating comfort,
if you follow the few simple suggestions listed in this indruction sheet.

FILLING STEAM AND \WATER BOILERS

Do not fill the holler (except for leakage tests) until the
boiler is ready to be fired. CAUTION: Donot add large
quantities of cold feed water to any hot boiler!

Steam Systems: The boiler should be filled to the nor-
mal water line and fired for about 15 minutes at a low
rate sufficient to keep the boiler at steaming temperature
with the steam vented to drive off dissolved gases (also
see Skimming Stecam Boilers).

Water Systems: The boiler and the entire system should
be filled to about 12 pounds per square inch and heated
to approximately 210°F for about 16 minutes to drive
off dissolved gases. Before filling the system, make sure
all the system air vents are closed, Open the hand
water feed valve and beginning on the lower floor, open
the air vents (one at a time) until water starts to flow;
then, close the vent. Repeat this throughout the building
until all heat distributing units are filled with water,

TO START THE

1. Be sure the malin electric switch in the boiler electrical
circuit is turned to the off position

2. The boiler must be filled to the correct water level or
pressure as outlined above.

3. Set the limit control at desirec setting as recommend-
ed in these instructions.

4. Turn the thermostat to its lowest setting so there is
no call for heat and close the main clectric switch in
the boiler electrical circuit.

Close the hand water feed valve when the correct boller
pressure is reached. After the st item is in operation,
keep the system filled with wateir v occastonally open-
ing the air vents allowing any enuapped air to escape
and adding enough make up water to maintain the cor-
reet system pressure. If your system Js provided with
a purge valve lacated in the system return piping, con,
neet a4 garden hose to the drain valve lociated above
the purge valve. Close the purge valve and open the
hand water feed valve and allow the system to purge
all air. Where the system has more than one cireuit
purge cach circuit separately by opening cach balaneing
valve one at a time. When the system is purged of all
air, close ihe drain cock located above the purge valve
and open the purge valve, Fill the boiler and the en-
tite system to the correct pressure. Afr in the system
can interfere with circulation of water iaind prevent the
heat distributing units from properly heating.

BOILER
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5. Turn the thermostat above the actual room tempera-
ture and observe that the heating clements sequential-
ly become energized,

6. Check opceration of all limit controls,
7. Set the thermostat to the desired room temperature.

8. If boiler operates incorrectly (see Sequence of Opera-
tion) or fails to start, refer to Trouble Shooting Guide
in these instructions.

SKIMMING STEAM BOILERS

All new boilers and steam an” water piping contain oil,
grease, chips, and - tier foreign matter. Itis essential to
clean new heating systems to remove these materials in
~arder to avoid overheating of boiler metal, foaming

nd priming, and high m iutenance costs on strainers,

‘aps, and vents. The boi! .. installer should use the fol-
.owing procedure to clean oil, grease, and other im-
puritizs from the new boiler:

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

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

3. Energize the boiler for a period sufficient to keep the
boiler at steaming temperature allowing the steam,
along with entrained water and impurities, to dis-
charge through the skim piping to the drain.

4. I'eed the water to the boiler as reguired to maintain
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proper water level in the gauge glass. It may be
necessary lo cycle the boller to prevent arise in steam
pressure above several pounds.

5. Continue the boiling and skimming process for at
least two hours or until the water leaving the skim
line is clear of all grease, oll and Impurities. On
unusual jobs, the skimming procedure may require
repeating one or more times.

CAUTION: THE USE OF CHEMICAL CLEAN-
ERS IS NOT RECOMMENDED!

6. Drain boller and, while the boiler is warm but NOT
HOT, remove safety valve and insert a hose nozzle
into the opening. Filush all interior surfaces of the
boiler with water under full pressure until all traces

-of 'dirt and impurities are removed and the drain
water runs clear.

7. Replace safety valve; close drain cocks, fill with fresh
water to the water-line. Start boiler und steam for
15 minutes to remove all dissolved ganes, stop boller.

8. Drain boller sufficiently to remove skim piping; plug
skim tapping; refill boiler to water line.

9. To prevent the rewurn of impurities to the boller from
new or old plping systems, waste all condensate for
several days or until no impurities are contained in
the condensate. NOTE: IT IS IMPERATIVE THAT
FEEDWATER BE SUPPLIED TO MAINTAIN
THE CORRECT WATER LEVEL AND THAT A
LOW WATER CUTOFF IS OPERATIVE

BOILER SERVICE AND MAINTENANCE

Leaks in the boller and piping system must be repaired
at once. The use of makeup water in large quantities
is undersirable and may damage the boiler after an ex-
tended pericd of time. If serious lecaks occur, stop the
boiler and gradually reduce boller pressure or tempera-
ture. Do not attempt to make repairs while a steam
boller has pressure or hot water boiler temperatures
are above 130°F.

Foaming or priming may occur in a steam boller and
cause 'arge quantities of water to pass out into the
steam main(s). It can be observed by violent fluctua-
tions of water level, in the gauge glass. This trouble
may be caused by dirt, oil, or precipitates in the boiler
water, too high a boller water level, a high uverload
on the boiler (i.e,, the sudden re¢lease of boller steam
pressure into the mains by action of fast operating
valves), or the addition of too much boiler water treat-
ment. With serious foaming or priming, stop the boliler
and decrease boiler load. Then alternately blowdown
und slowly feed fresh water several times. If trouble
persists, it may be necessary to skim the boiler one or
more additional times.

Any problem in regard to la.ge amounts of makeup
water, extreme foaming or priming, scale in the boiler,
or interix..! corrosion or pitting, should be referred to a
compeny spodallzing in boiler ‘water chemistry.

Frequently check the poiler water level in the gauge
glass of steain boilers, and check the boiler operating
pres ure of steam or water boilers. Test the low water

cutoff by opening its blowdown valve to remove dint,
rust, and sediment, and observe that burner «tops ns
the water level approaches the bottom of the wuter
gouge glass (gauge glass on stcam bollers only ).

DO NOT DRAIN BOILER during periods of shutdown
unless heating system is exposed to freezing temperu
turer, On steam bollers, op~n boiler blowdown valve
and flush till clear wl.je under stcam presssure. On
water boilers, open boiler drain cock to remove impuri
ties that have settled to the bottom of the hoiler. Rofill
as required to the correct water line for steam boilers
or the correct pressure for water boilers. Turn off all
electrical power connections to the boiler. I the water
side of the boller must be cleaned or inspected, open
the blowdown valve and drain the boiler.

Remove plugs from the boiler and open the drain cock.
Hose the inside of the boiler with high pressure water
to remove sludge and sedimen!, flush again. Dry in
sides of boiler thoroughly, or refill with fresh water
and heat to release dissolved gases (sec Filling Steam
and Water Boilers). Repeated draining and filling of
the boiler and/or the heating system can lead to the
same conscquences as adding too much makenp wator,

Refer to Water Boiler Controls or Steam Boiler Controls
for specific service requirements.

Periodically check and if necessary, tighten any gaskt
bolts.

CHANGING HEATING ELEMENTS

1 If the boiler will not get hot enough to properly
heat the huilding, it is possible that one or more
hesting elements are burned out.

2. Upen the main electric switch in the boiler electri-
cal circuit.

3. Your serviceman can determine whether any of the
heating elements are burned out by disconnecting
the wires to each element and checking the resist-
ance and continuity with an Ohmmeter.

4. Close the system valves jocated at each side of the
boiler.

5. Open the boiler drain cock and cempletely drain
the boiler.

6. Remove the four (4) cay screws which secn e
burncd out heating element to the boiler cating
and remove the burned out element.

7. Use a new heating element gasket and incert i new
heating element of the same type (voltage dinun
sions and KW or watts rating) into the opomng an
the boiler castiny;. Secure the element 1o the cacting
using the four (4) cap screws,

8. Fill the boiler with water to the corioet level or

pressure.

9. Open the system valves located at ench <ide o1 tiv
baoiler.

10. Clnse the main electrie switeh in the bailor ¢! »~{roul

circuit,
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*24° minimum wall clearance required for viement removal,

STANDARD EQUIPMENT

Jacket with Wall-Mounting Brackets
One-Piece Insulated Casting i

Incoloy Sheathed, Low-Watt-Density Eiements
24 Vuit Control System

Fuse for Each Element Le,

Thermostat Terminal Bloc!

Power Input Terminal and Fuse Block

Thermat Time-Delay Relays

Heavy-Duty Contactors

WEIL-McLAIN

For Water Boilers

Temperature Gauge

High-Limit Controf

Michigan City
indiana 46360

H-5

ASME Safety Relief Vaive
Combination Pressure a~d

Combination Operating and

For Steam Boilers

ASME Safety Vaive

High-Limit Pressure Contral

Operating Control
Low-Water Cutoft
Water Gauge Glass
Gauge Cocks

Steam Pressure Gauge

A Division of Wylain, Inc, \’ \/0
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BASIC RVZ1 SEQUENCE OF OPERATIO.

1 - BLOWER OPERATION
- During nermas) opersuen the indoor blewsr motor (B3) 1.1ns con-

~nuously. The biower speed is determined by the EAS imegrating

suatyzer and invunter (AS). N the unk has optons! nigh setback

bt dnes Not have emots deteciors, the blower motor cydles in
responss 10 heating demands during nig'Y operstion. When the

haating demand is sstisfied, the ten comrol (58) sliows blower 0

num untlithe hest dissipates from hest exchanger {pas hest only),

1 the unit has both nigit sethack snd smoke deectors, the biower

motor operstes in two modes:

8 - Doy Operstion — The blower motor runs st the speed dicisted
by the integrauing analyrer,

b - Might Operstion ~ Without 8 hesting demand the motor con
tinues 10 run, bust the speed is determined by the NP\t blower
control {R1). Wrth ¢ hesting demand the blower motor speed
is sgein dictated by the imegrsting analyzer. These provisions
sliow the utilizstion of smoke detecuon during periods of
nigm setback Reter 10 page 74 for sddnwnsl informstonon
the »ight blower control.

The retuin- air biower (B4 - optionsl) runs whenever the indoor

blower is opersting ”~

Fire protection thermostats {S24 & S25) are locaed in the cuﬁn
sir compartment snd blower companment Thermostats terms
nete all unit operstion st temperstures sbove sefiing

All other syatems sre dependent upon the blower operastion. The
blower proving swich {S31), locsted 1n the indoor blower
sirstreamn, senses a biower 1ailure and shuns down 8!l systems
within the unit,

With the presence of smo'ie, the smoke detection system {op-
tions!) terminstes heming snd cooling funchions and provides
four options of controlling blower and damper operstion. See
Figure 19.

Option 1 - “Shutdown™

8 - Supply blower stops.

b - Return biowsr stops.

¢ - Outside dampers close.

d - Return dampers closas.

Option 2 - “Exheust”
8 - Supply biower sr10ps
® - Asturn blowe! cONINMEs 1O fun.

8 - Supply i4ower commues to run.

b - ARvtumn biowsr sps

¢ - Ovtaide dampers open.

d - Rewurn dampers ciose.

Option 4 “intake end £ateust”

@ - Supply blowser cantinues to run

b - Return blower continues to run

¢ - Outside dempers opan

d - Return dsmpers dose

Upon power failure or during nne setback condrions, the 10t
and outside dampers close. A remote smohs detecior test s1a!i 1
simulstes smoke condnions W0 check performance of sruke
tectors. A direct scuing sctustor (B9) dnves the outside dampers
while 8 reverse scting actustor (B10) drives the return air dair:
pers

N - THE LENNOX ELECTRONIC ENERGY SAVING SYSTEM

The RVZ1 is equipped writh 8 30lid-staie cONtro) system which ¢yt in:

the unit 10 match its output to the load requirements. The control has

t~o functions:

1 - To modulate zone dampaers 1o provide conditionsd supply &iv ihi!
satisfies the hesting or cooling demaends in each 20ne winoun
ovemdes.

2 - To maintsin hot snd tid deck tamperstures In the unn that
satisty the requirements of the zone with the largest haating 108
ond the zone with the largest cooling losd

A - Zone Damper Control

Two sirtempersture sensors sre used for sach rone — one located in

the condnioned space (A4 room sensor) and one motnted in the

supply duct (R14 C.scharpe sensor). An electronic circun comneres

the tempersiures st room sansor end discharge sir sensor 1o c1°nt. ol

the position of zone dampers See Figure 20,

L

SMOKE DETECTION SYSTEMS
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b . In miniple unit Instelistions, the following guidelings sre re-

commended for mixing perimeter snd core zunes:
Medrmum Loed Diversity

For optmum energy efiiciency, instell an RVZY equipped with
condenser heat and caneside sir discriminstor in applications with
maximum losd diversity. See Figure 17. By imermixing perimeter
snd core x0nes, the hest rejected imo the retum sir from core
zones will be redirculsted into the supply sir stresm. A cooling
demand will nitsts DX cooling and bring additions! hest into the

hot deck
Minimize Losd Divershy

Mirun:ze load diversitly in instalistions less condenser hest sn6
auteide si discriminstor. it possible design system so perimetar
ZO W QU e >3 UNIL BNG COre 20NES O 10 another. See Figure 17.

M- POUN 5%, 0
Twn) types of rcom sensors are oftered: the standard and 8 wide
no losd band type On s typica) heating/cooling doy, the ioad
demand swings from mominy heating to midday cooling snd
Sack to Iste day ! eating. The standard room sensor cortrols the
heating/cooling demand through the day within plus or minus 2
regrees of set point. The wide no-load room sensor gives approx-
imstely 6 degrees ranpe between the heating and cooling de-
mand. The unit cossts within the no-losd band. Tempersture
control remsing plus or minuy * degrees at either end of the b-y
RAetar to graph. 7~

A - Ins alistion
1- Roo. 2 sensor mounts on 8 standard 2*° x4 (57 mm x 102 mm)

ON UNITS LESS CONDENSER HEAT
AND OUTSIDE AR DISCRIMINATOR,

MINIMIZE LOAD DIVERSITY

———

UNIT 1

MR
! - ——d—unir 12 ————Jj—‘

PET IMETER _]
ZONE

CORE
ZONE

NN

N

>x UNIT2 —¢

N

ON UNITS W1 /H CONDENSER HEAT
AND OUTSIDE AJR DISCRIMINATOR

MAXIMIZE LOAD DIVERSITY

outist box Wall plate, decorstor plste, wiring subbese, electncs!
frame and cover make up the sensor assembly. See Figure 18

2 - Do not locate room sensar on an sxerior well, in an emryway, or
in dyea sunlight See Figure 16.

3 - Make contein room sensor or sensors sre located where they
sample air in the ocoupied space for 8 panticular 20ne, however,
direct impingerment by dischargsd air upon the room sensor
should be svoided or minimizec. See Figure 16.

4 - Ail room sensors should be maintasined st apgroximstsly the
same sat point

REGULAR THERMOSTAT COMPARED TO
WIDE NO-LOAD BAND THERMOSTAT.

‘ Regular Thermostat

+25°F ‘
(-3.6°C)

[
[
[
\
|
[
|
|

0°- \‘

Wide
No-lLoad
Band

{sbove or below set poirt)

SUPPLY TEMPERATURE

\
\
!
\
1
!
\

-20°F
(-28.9°C)

|

68°F 70°F 72°F 74°F 76°F 78°F
(20°C) (21.1°C) (22.2*C) (23.3°C)(24.4°C) (25.6°C)
ROOM TEMPERATURE

SENSOR (THERMOSTAT)

Junction Boa

Wiring Subbese

TJerminal 1 Locsten

FIGURE 17

FIGURE 18
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DAMPER ACTUATOR

D!'SCHARGE SENSOW

LOAD ANALYZER
MODULE

by

ROOM SENSOR
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PGURE 20

The zone dempers in the Varizone are designed so the hot snd cold
damper blades operste independently. A magneticlspring overdrive
mechanism wiil aliow one blade to remain at closed or at minimum
position while the other is opening. The minimum position is adjust-
sble from zero to 45 degrees. This feature minimizes air mixing

between the two decks, thus allowing trea® ¥d sir 10 go 10 the xones

that require it.

As the room tempersture changes from the room sensor set point,
the zone dempaers wiil move 10 satisty the demand. On a change in
dischargs sir temperasture, the zone damper will reposition in antici-
pation of the efiect on room tempersture.

In sdditior; to the stendard room sensor, an optiona! “’no losd” band
room sersor sliows § wide tempersture differential of 6 degrees
before cycling the hesting or cooling in the RVZA.

M the conditioned zone requires mors CFM than a particular damper
opening can deliver, two or more dampers must be linked together
to provide the needed CFhl. Adjacent dampers can be slaved to-
gether using mechanical linkage. Non-adjscent Jampers can be
elecirically slaved together. Only three dampers may be mechsni-
cally linked 10 one sctusto:. if more than 3 dampers srerequired for s
zONe, use 2 Oor MoTe sctusiors and siave slectrically. Although sev-
oral dampers may be linked together, they still constitute one Tone

and are consequently controlied by one room sensor. Refer to *“Elec-

tronic Zone Control” on page 87 for additions! information on slaw

ing dampers.

Two zone control options sre svailable:

1-2ZC17 2Zone Control System - Actustor modulates in responss 10
the variable voitage signal transmitted by the demands of the
room sensor and discharge sensor.

2 - ZCB - This actusor is used with remots mixing boxes for dua!
duct spplications.

B - Hot And Cold Deck Controls

The EA3 load snsiyzar moduls cycles the unit in responss to the 20ne

with the grestest hesting demand snd the zone with the greses!

cooling demand. Any zone can generste these demands. See Figure

20. i no zone has 8 demand of sufficient magnitude to actuste either

the hesting or cooling functions, the system will cosst with only the

blowers running.

Overriding controls monior cold snd hot deck temperstures 10 pro-

tect unit frorn problem 2ones (a zone which transmits a constant

hesting or cooling demand).

i1l - VARIABLE AIR
In addition to rone tempersture comrol, the RVZ1 incorpuvutes
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RAGURE 21

energy conservation features which lowsr the watt consumption of
indoor blowsr motor and retum sir blowsr motor (if used). Thess
controls reguisie blower motor -peed in proportion 10 zone de-
mands. The EAS integrating analyzer receives the zone signals from
the room sansors. h analyzes these signais 1o determine the units air
requirements and then transmits 8 DC volt blower command signal
‘0 the inverter. The invener responds 10 this signal and changes
blower motor RPM correspondingly. The EAS has 8 minimum speed
sdjustment which is factory set at 45% of tull air. Figure 21 lilustrates
the blower command signal.

I -

H individual zones require » constant sir volume, the RVZ1 ont
dampers can be field adjusted to provide the desired amount of »ir
fiow.

For » detailed explanstion of the blower operastion, reter to
“BLOWERS"” on page 72.

J0 - CONDENSER HEAT

The condenser heat option is usad in conjunclion witl, Dutside-Air-
Discriminstor and Power Ssver. The condenser hest woit within the
hot deck gives off heat from the No. 1 refrigeram circuic whonever

4




compressor 1isrunning andihsre is 8 hesting demand. The function
chan in sach respective herting section illumrste staging of con
Oenser hem The *“Rengerant Cooling’* setion on page 57 expising
condensar hest opersion The lollowing table liss the svailabie hest
~.w sae uni.

CONDENSER NEAT CAPACITY
Ske Unh Biuh Aveiiabie T Keaite Avaiiabie |

RVZ1-185
AVZ)-1857275 #5000 B 0
RVZ1.27% 125,000 31 500
RVZ1-300
AVZ1.360 185000 39 060
RVZ1 415 125,000 31 600
RVZ1-600 155 000 39 060

IV . GAS HEAY

Gaes hest capecries renge from 275,000 through 850,000 Biuh input,

1 - On 8 hesting demand, the combustion sir blower is energzed to
provide 8 prep srpe period (o clesr combustion chamber. A time
delay brings 01 the first stage of gas hest sher the prepurge
penod has elapsed.

2 - An sddntions! hest demand brings on the second stage of gas
hest safier § minute delay.

3 - A powsr bumer, with individus) electronic safety comrols 3at
montnor fiame conditions, is incorporated on sach heat
changer used. Two high limit controls shut down bumeris) ®t
axcessive hot deck temperstures

V - ELECTRIC HEAY

Etectne hesters range in size from 45 KW 10 150 KW, Ench element

has 15 KW capacity. A five switch EAS electric heat sequencer con-

vols stepping of slements 10 satisty the hesting demand. Lockout

relays balance the ioad between slectric elements and compressors
\ prevemt ovariloading the main switch.

Vi- HOT WATER AND STEAM HEAT
The mctlorized vatve controls flow through the hot water and steam
ocoils.
1 - A hesting demand will open valve.
s - The steam coll uses » two way valve.
b - The hot water coil uses » three way valve 1o either direct hot
wter 10 coil or Ly-pass coil,
¢ - Ansuxiliary ciraulator pump {optional] continuously circulstes
v. ster throuph coil
2 - Both coils are squipped with air blaed vaives. The hot water coil
has # droin veive.
3 - The treere protection thermostat {540} monitors the coil manifold
tempersture and opens the vatve at 8 set point to prevent codl
freering.

VI - POWER SAVER

1- The Power Saver consists of outside and return sir dampers
which are linked together. These dampers open and close in
reverse reistionship 10 each other. A cooling demand mouuls.es
the outside dampers open. I the fresh air cannot satisty the
deniand, mechanical cooling will be engaged.

2 - The Power Ssves actuator has 8 minimum sir adjustment to set

for o specific amount of fresh air.

3 - The snthaipy contro! (S18) senses both tempersiure and humid
Ny or the hest contem of the outdoor sit When the hast contetit
rees above control set point, the outside dampers ciose to
mintmum position

4 - The Outsid ir-Discriminstor {optional) holds the outside
dampers » “um posftion & 8 grven switch poimt n the
hesting moc

5. The moming . ..nup control (S18) holds outside dempers
closed position until the return sir tsmperstures has Nsen above
the set point.

6 - On nite setback, the outside air dampers ars In the tully cloud
position.

7 - The sandstorm switch {S17-optionsl) is 8 manust switch which
closes the outdoor dampers.

Vill - REFRIGERANT COOUNG

The opersting sequence and cooling tunmonl very according to the

sire of the unnt,

1-The Lennox L6 compressor has two speeds which run st 1,800
RPM st low speed and 3,600 RPM st hispeed. Each Lbcompressor
has a positive interiock between speeds 1o prevent both speeds
trom being energued simuhaneously. There is a time delay be-
tween gpeads.

2 - Each compressor hes an individual refripsrant circuit. The No Y
refrigerant circun is equipped with 8 hot gas by-pass vaive tor
conditions requiring reduced capacity. As the sucuon pressure
diops below the hot gas vaive set point, the vaive cpens to
prevent an evaporator coil freezs-up.

RVZ1-3007360/600 unns are aiso equipped with an addiiona! so-
tenoid valve (L1) which only permns hot gas by-pass whenthe L6
compressor is on low speed.
3- Esch compressor is protected by 8 high gas pressure swich
{S32). fow gas pressure switch {S34), ambient thermostat (S33)
and a ccankcase heater. In addition 8 end 11 1on compressors use
intermnal cutout thermaostats (S35) and overload relays while the 15
ton compressors use inwinding thermistors with 8 protection
module (A1)
4 - The compressor monitor {S38) locks out compressors whenever
the outdoor air falls below set point.
5 - The evaporstor low hmit {S41) control locks out compressors
when cold deck temperature drops below set point.
6 - The following list maiches compressor usage 10 unit sue
a8 -RVZ21.185 uses two L2, B ton compressors
b - RVZ21-185/275 uses two L2, B ton compressors but hes s lerger
evaporstor for 19 tons of cooling.

c-RVZ1-275 uses two L2, 1) 1on compressors.

o - RVZ1-300 uses one LE, 15 1on compressor snd one L2, 11 1on
compressor.

e - RVZ1-360 uses one LE, 15 ton compressor and one L2, 15 ton
COMProssor.

1-RVZ1-415 uses three L2, 11 ton compressors.

© - RVZ1-600 uses one L6, 15 ton compressor and two L2, 15 ton
compressors.

IX - CHILAED WATER
A motorized vsive controis flow through coil. The vaive is located on
the return line from the coil and has three ports — iniet, outlet ang

by-pass. Each chilled weter coil is equipped with sn sir-bleed snd »
drain valve.

e ———




PARTS ARRANGEMENT

COOUNG CONTROL PANEL

COMPRESSOR
MPAIYM!N‘I
,V\

OUTDOONR FANS
ICONDENSLIR)

OUTDOOR
AR DAMPEPS

RLYER COMPARTMENT
11" SLAD FLTIRS SHOWN)

INOOOQR CO!
(EVAPORATOR)

ZONE DAMPE
ACTUATOR

{CONDENSER)
e EXHALST AR DAMPERS
RETURN ASR BLOWER
RETURN AJR DAMPERS

INVERTER

WRING MAKE-UP - RUSING - CONTROL PANEL

INDOOR BLOWER COMPARTMENT

WIRING AND PLUMBING SERVICE INLET DPENING
CONDENSER HEAT COML {OPTIONAL)

HEATING COMPARTMENT

COLD DECK DAMPER
HOT DECK DAMPER R RVZ1-185, 1857275, 275300 )AND 360 UNITS

INTEGRATIN
ANALYZER

OUTDGOR COIL (CONDENSER) .~ COMPRESSOR

OUTDOOR FANS (CONDENSER

OUDOOR AR DAMPERS

ALTER COMPARTMENT
(1" SLAB FILTERS SHOWN)

INDOOR COIL
(EVAPORATOR)

ZONE DAMPER
AZTUATOR .

COOUNG
CONTROL
PANEL

RETURN AIR BLOWER

EXHAUST AR DAMPERS
RETURN AIR DAM./CRS

INDOOR BLOWER COMPARTMENT
INVERTER ’

WIRING AND PLUMBING SERVICE INLET OPENING
{NOT SHOWN)

) . T~ ¥ / 3 /]
v "\ 2 o M o CONDENSER HEAT COIL (OPTIONAL)
INTEGAATIN Hy QY Ao 4 g ) 27 WIRING MAKE-UP - FUSING - CONTROL PAREL {NOT SHOWN)
ANALYZER 5 ' Py
P HEATING COMPARTMENT

- COLD DECX DAMPER
RV:1-415 AND RVZ1-650 UNITS

HOT DECX DAMPER
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SERVICE FLOW CHARTS

With 8 pisce of equipment ss sophisticated as the RVZY unit, i can
ofen be difficult to locsts the suurce of trouble from a jiven set of
conditions.

The foliowing service flow charts are desipned to direct you to the

Hkely source of trouble from cernsin oheerved or readily determined
conditions.

When going through the following service fiow chans. siwseys stan
with “Supply And Restum Alr Biower Operstion.” Unce the indoor
snd retumn sir biowers sre running, go to the flow chans for “Hot
Deck” or “Cold Deck.” The schemaetic wiring disgrems provided on
the unit are to sssist you in understanding the verious clirculs.

SERVICE FLOW CHART FOR INDOOR AND RETURN AIR BLOWERS

indoor and retum eir biowers do not run

Y 1 é..

ts main disconnect “on’’?
(located in master control panel)

~

Check fuse in 120 volt power circuit fusetreons

is power supply voltage the same as unit nameplaste

Check blower
(located in mas

motor tusetron
ter control panel)

Is system clock timer in ’Day Position’?
{located in blower compartment)

Are blower motor overloads “Open’? — 7-112, 10 and 15 hp
Motors onlyllocated in master control panel). 1-1/2, 3 and
S hp motors have intemal overloads {sutomatic reset)

]

With motors running, check full load
amps sgeinst motor nameplate

|

Check for loose or broken blower belts

1

is nite setback switch in “Day Position’’? (located remote)

7

Is readout panel system switch “On’’? {iocated remote)

|

Reset mixed air fire protection the rmostat
(iocated in blower compartment)

|

Reset retum air fire protection thermostat
{located on retum air damper panel)

Refer 10 Servire Representative of 10 Service Manua|_] ()
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SERVICE FLOW CHART FOR HOT DECK OR HEATING SECTIONS

No heat

is &t least one zone calling
for heating?

Indoor and return &ir blowers
running

Is sail switch closed energuing
s81l switch relay?
{located on indoor blower scro!l)

is £A3 load unalyzer
module operating properly

-

Is portion ot heaungde-energized

HOT WATER OR STEAM | @

by ove. a1 controls

R {
GAS

|

Ase 8ll manual gas valves open?
{iocated in heat section vestibule)

!
1

Are high or Iofr'gas pressure switches
locked out? (FIAFM units only)

ELECTRIC

Is door intertock switch closed?

1

Are combustion air biowers
on gas units running?
(located in heat section vestibuie)

]

On hot water units, is main pump
running? (located remote)

Are limit control contacts closed?
{located in heat section vestibule)

1

|

Are limit control conta. ts closed?
(located in heat section vestibule)

Is hot water up to temperature
or steam up to pressure

|

Are combustion air proving
switches closed?
(located in heat section vestibule)

|

Is hot water or steam valve

[

Check fusetrons to electric
heat elements
(located in master control panel)

operating (visual check)

Resot pnmary controls
(located in master control ares)

]

Check safety lirnits to electnc

elements ]

[

Does ignition transformer and
pilot valve energize? 30 seconds
after combustion air blowers stant

|

Is EAS sequencer energizny
element contactors?
{loca’ed in master con'rol panel)

]

|

Atter pnmary controls prove pilot,
main gas valves should be energized
(located in heat section vestibule)

Check emperage draw on individua!
heating elements. All should registi.r

approximately the same amperayce J

ignition transformer shuts “Off’

6 min. delay on 2nd stage

Refer to Service Ripresentative

or to Service Manua!




SERVICE FLOW CHART FOR COLD DECK Ok COOLING SECTIONS

Outside tempersture
sbove 70°F (21.1°C)

-

Insutficiem or no cooling

]

]

Are powsr saver controls
correctly set?

is ot least one zone calling
for cooling?

|

is EA3 losad snalyzer module
opersting properly

CHILLED WATER COOLING

Is portion of coohing de-energized
by overmding controls

Is main purmp running?
(located remote)

is water st correct temp.?

Is water valve operating?
{visua! check)

Air restriction over coil?

Indoor and return sir
blov/ers runming

is s8il switch closed energinng
sall switch relay?
{iocated on indoor blower housing)

—e= | REFRIGERANT COOLING |

Check compressor power
P supply tusetrons
- {located i1n rnaster control panel)

Check compressor control circuit fuses
{located in master control panel)

Check compressor

safety circuit fuses
(located on compressors)

Are compressor overioaas
or motor protectors open?
(located in compressors)

Are pressure switches cpen?
(intemal to compressor)

|

[ Air restriction over evaporator coil?]

[ is evaporator coil icing or frosting? }

insufficent refrigerant charge?

{

pr——

Are condenser fans running? 15t stage

condenser {an rnay be off becuase
of condenscr hest

-

I

Refer 10 Service Representative or 1o Service Manua!
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ENGINEERING DATA

ggﬂﬂ@% REMOTE READOUT PANELS Accisgn'fs
. ”)

For All Season Equipment

December 18, 1970
Supereades 8 15 70

Central Station Check of Heating-Cooling Equipment

The operation of heatingcooling equipment can be checked at
» glance on @ Remote Readout Control Panel conveniently
located within the conditicned area. Complete panel consists
of a control panel and rough-in box The rough-in box may be
instalied during building construcuon and the control panel
added at a later date. One panel is required for each
heatingcooling unit, Panel may be instalied individually or in
multiples. See typical installation sketch

Signal lights on the panel indicate 'System On’’, “‘Combustion
Lockout”, "*Condensing Unit Inoperative”’ and “Dirty Filter”,

» L
Check switches are provided to prove signal hight operation, . /‘
Two on-off switches control ‘‘System Auto-OH” and -

*Condensing Unit Auto-OH" operation. Panel is equipped
with 8 manually vperated 12 hour clock timer. Timer overrides
night setback controls providing normsl operation for the time
period set. The cor“-ustion lockout signal circuit operates a
retay that can be connected to 8 telphone circuit signalling the
serviceman of 8 failure. An adjustable compressor monitor
thermostat (not required on DMS3 applications) is required to
complete the condensing unit operation signal, A filter flag is
required to provide the “"Dirty Filter’ signal lhight,

. R NS P e
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S N R

LR
e v

-

Remote Readout Panet

. .. . , A snd Rough-in Box
Field wiring will vary depending on type of system and unit

used in installation. 6 to 12 class Il field wiring connections
are required from the heating-cooling equipment to the remote
readout pancl. See field wiring diagrams. See Installation

Typical Installation
tnstructions for complete wiring diagrams,

= — \
One Remote Readout Control Panel and Rough-In Box is —;;\g_. | ——:
available for all applications,. Specify BM  umber when ordering. ﬂ T
:\\ S ~ T
RPOO-1 Rough-In Box (BM1-5358) Y
RP2.1 Remote Readout Contro! Panel (BM2.5358) o T T

Qe

Additionsl controls are required for use with the Readout
Pane! and must be specified when orderirg.

DMS2 and DMSR2 Applications
Fiiter Flag (BM-a333)
Compressor Monitor Thermostat (BM-4875)

DMS3 Applications
Filter Flag (BM-4338) ; 2 &

GCS3 And OCS3 Applications
Remote Readout Panel Kit {BM-5817)
Consists of: 1—Filter Flag
1—Compressnr Monitor Thermostat
1—Relay Control Pane!

CHAB Applications
Remote Readout Panel Kit (BM-5833)
Consists of: 1—Filter Flag
1—-Compressor Monitor Thermostat

boad B
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*
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Bank of panels intialled on an otfice wall
Now: Specitinetions, retings snc dimensions subject 10 change without notics. I - ] 0
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SEQUENCE OF OPERATION

READOUT PANEL

indicates blower is operating and system is giving normal “‘occupied’’ operation. When this light 13

e it
READOUY PANEL

SYSTEM ON out, system is inoperative or equipment is on night setback control.
COMBUSTION Light will come on whenever flame sensor conirol locks out. (Gas or Ol fired units only )
£ LOCKOUY
g When' system calis for cooling this light will come on in spproximately 45 seconds if suction line
) CONDENSING oewn’t cool down. Due to delayed starting of the condensing unit through the timed oft control,
; UNIT this light may come on for a short period and then shut off indicating proper operation
g INOPERATIVE [OMS3 applications — light will come on if sny compressor satety control opens, indicating that »
compressor is Not running
' P ' e
DIRTY FILTER When Muv becomes excessively dirty the hght will come on indicating a requirement tc ~-:2nne or
clean filters.
SYSTEM Shuts down entire system except for the combustion air motor on gas firedunits and the water
“AUTO’ “OFF* |pump on hot water units.
"
¥ MANUAL TOvcrridn night setback controls. Set the 12 hour clock timer to give the required hours of system
g OVER-RIDE operation during any period when the system is on night setback. When the timer shuts otf, the
E TIMER systemn returns 10 night thermostat control or off if night setback controls are not usrd

CONDENSING UNIT

”Aurom uo; ‘u

Overrides the condensing unit control circuit.

T TR R .

DIMENSIONS (in.}

For All Season Fquipment
{Net Waight 6 Ibs.)
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3 Knodkouts
both sides
1-Knockout
Top snd Bottom




DMS2 and DMSR2 UNITS
NOTE -Up-Fio Model Shown (Down Fle Medel Seme)

THERMOSTAT ($)
OK =)
MIXING DAMPER DMS2 UNIY
\ OPTIONAL
RETURN AIR
AN BLOWER
,,"&%%{f, . HEAY COOLING
SYSTEM /<
cLocK
TiMER l =] DAMPER-FILTER
e ey BLOWER S[C'HON.
SECTION
DISCONNECT
SWITCH
(BY OTHERS)

A-Power Source (See DMS Bulletin tor compiete Field Wiring)

8-Two wire low voitsge (Thermostat)
Three wire low volisge {Modulsting Damper Motor)
Two or three wire low voltage {Mizing Boxes)

C—~Ter v 2 ioww voltage

D—Twe: wire low woltaoe

A wiring must conform 1o NEC end Jocal slectritel coom

DMS3 UNITS

DMS3 UNIT

6] c ot

HEMOTE SYSTEM THERMOSTAT (S)
-z READOUT CLOCK OR
PANEL TIMER MIXING DAMPER

A—Power Source {(See DMS Bulletin for complete Fieid Wiring)

B—-Two wire low volitege {Thermostst)
Three wire low voltage {Modulsting Damper Motor)
Four wire low woltage {Mixing Boxes with Load Sensor)

C~Nins wire low volitsge
O-~Two wire low voltage

Al wiring rmust conform to NEC snd toce! electricel codes.

1 - 12




GCSISERIES UNITS AND OCSI SERIES UNITS

GINOLE PACY A VMY

‘ 2

sSveTin
cioxs
ML L]

S

i, | [reren]

f

—ain
oW AR
S0

et
L&

Vg aaneval

[ "l al

CONYRDL GO
SOCRD AY Oty ¥
L= LT3 Y

S

%4

A— *Nine wire iow voitage {Single Stage MHeast 8nd Single Siage Coot)
*Ton wire low volwsge (Two Stage Heat and Single Stage Cool)
{Single Stage Heet and Two Siage Cool)
*Elevan wie low voltage (Two Stege Hest “nd Two Stage Cool)

T T T

*it POWER SAVER ond Nite Sethect Conwrois
are ysed one sdditions! wire is required

B--Four wirs I0w volisge (Single S1age Hest snd Singie Stage Coo!)
Five wire low voltege (Two Stage Hest end Single Stage Cool)
(Seng e Stage Heat and Two Stege Cool)
Sin wire low voltage (Two Stage Hest and Two Stege Cool)

AtMOTE
ALADOVUTY
raneL

A—"*Six wire low voliage {Single Stage Cool)
*Seven wire low voltage (Two Stage Cool)

C-Two wire low vollage
O—Two wire low vollsge {(Without POWER SAVER)
Three wire low witage (With POWER SAVER)
E—~Three wire power (See Unit Electrical Dats Table)
F--One ware {120 voltage) (GCS3.95) only and OCS3J series)

Al witing must conform to NEC and local slectrical cou 8
11 locs! stectrical code permits mey be cism 2 wiring

CHAB SERIES COOLING ONLY
CHAB SERIES COOLING AND ELECTRIC HEAT
CHAB-1853 AND CHAB-2753 COOLING ONLY

siINgLY !CIAO. Uy
DO CY 1

enrcH
MY OV AS) 9 m

{Single Stage Cool and Single Stage Heat)
*Eight wire low voltage (Two Stage Cool and Single Stage Hest)
| {Single Stage Cool and Two Stage Heat)

T & — et [
e e L2 S

i~

vEtem

] *Nine wire low voltage (Two Stage Cool and Two Stage Heat)

*11POWER SAVER ang Nite Setbeck Controls

&

sre vend one sdditions! wire is required. aocs

Ten

[ 13]]
THE RSy

2 ) |

B ~Three wire low voltege (Single Stege Cool)
Four wire low voliege (Two Stage Co )
{Single Stege Coo’ and Single Stage Heat)
Fve wire low voltsge (Two Stage Cool sn« Single Stage Hest)
{Single Stege Coo! and Two Siage Heat)
Sin wire ow voltsgs (Two Stege Cool end Two Stege Heat)

T T e ——

CHAB-1853 AND CHAB-2753 CONLING AND ELECTRIC HEAT

SINGLE PACKRAGE UmiY

C—Two wire low voitage neuore """"’"‘:] “m.:”
heanouy i 1Y D1t mY) o PiLYER
O—TYwo wire low voltsge (Without POWE R SAVER) N ” bmand
Theee wire low voltage (With POWER SAVER) m Q ®/L——l u::v:‘om
E~Two or three wire powsr {See Unit Elecirical Dats Table) son | 9
FFive wire low voltage {Single Stage Heast) -a..'rz).
Sin wire low voluage (Two Stage Hest) hlabhibeond ol

=

&

All wiring must conform 10 NEC end Iocal electrical codes, ‘_-Z®
DAl DA SCONt T X
if locs! elactrical code permita mey be clam 2 wiring. u“':' L por J mm‘“ '—__—_'{m
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APPENDIX J
AS-BUILT DRAWINGS
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J-2:
J-3:
J-4:

J-6:
J-7:

LIST OF AS-BUILT DRAWINGS

Architectural Floor Plans

Architectural Elevations

Solar System Equipment Schedule

Storage Tank Details

Storage Tank Floating Slab

Solar Panel Flashing and Gutter Details

Storage Tank Heat Exchangers
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