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INTRODUCTION

The solar energy system of ONE SOLAR PLACE office building provides
87% of the space heating requirements, 100% of the potable hot water
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 complete solar energy system includes a solar loop system, a

hot water storage system, and a domestic hot water system. The solar
Toop circulates an ethylene glycol-water solution through the 28
So]afgenics flat-plate collectors and into a heat exchanger to heat
the hot watef 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 210°F,
or the storage tank temperature reaches 200°F.

The hot.water storage system consists of a‘héat 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 éends hot water to the hot water fixtures
throughout the office building. fhe building cold wafer system pro-
vides cold water make-up to the solar loop, the heating 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 The office . building at ONE SOLAR PLACE combines an existing one story

6.0

7.0

red brick building with a newly constructed two-story building. Total
floor area of the building i510,200$quare feet. The old existing
building makes up 3,000 square feet with the new two-story additidn

making up 7,200 square feet. The new two-story addition blends red

~ brick walls with redwood paneled walls; a flat roof combines with a

40 foot square collector roofing mounted over steel framing. The
collector roofing is tilted at an angle éf 420 from the Horizon giving
the office bui]ding an attractive “"triangular" 1ook. The general
proximity of ONE SOLAR PLACE office building near downtown Dallas

provides ‘easy access for viewing and touring.

The ONE 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 froin Israel,
Japan, and West Germany. E1ementary age schod] chi]dren 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 éducating 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., tb support solar energy as an effective means
of providing supplemental energy to the energy needs of the United States}"
It 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.
-2 -



SUMMARY OF PROJECT INFORMATION

1.0 General Information

1.1 Owner/Location: Travis-Braun & Associates, Inc.
One Solar Place, Suite 200
4140 Office Parkway
Dallas, Texas 75204
Phone: 214-821-443]

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

Phone: 214-341-9300

1.3 Engineer: Travis-Braun & Associates, Inc.

One Solar Place, Suite 200
4140 Office Parkway
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 élpped
1.5.2 Wall Material: 01d Building - red brick’
New Addition - redwood
1.5.3 Floor Area: O01d Building - 3,000 square feet

New Addition - 7,200 square feet

Total: 10,200 square feet

1.5.4 Wall Insulation: Urethane with "U" va]ue'of .08

2.0 Local Climatological Data - Dalias
2.1 Latitude: 32° N
2.2 Ambient Temperature: January - 46°F
"August - 85°F
2.3 Heating Degree Days: Yearly - 2382

January - 626
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2.4 Annual Cooling Hours: 1529
2.5 Peak Daily Insolation: 2358 BTU/Ft @ 42°ang1e from horizon
2.6 Yearly Sunshine: 68%

3.0 SOLAR ENERGY SYSTEM
3.1 Application: Space Heating - 87%
. Hot Water Heating - 100%
3.2 Solar Collector Description:
3.2.1 Type: _F]at P]ate‘(d§édﬂasuroof over lobby)
3.2.?2 Fluid Medium: Water - 30% ethylene-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 Céi]ector Glazing: Single glazed” i
3.2.6 Collector Area: i,59g‘§ég5ré'féet
3.2.7 Collector Orientation:
a. Azimuth: 23%est of South
b. Tilt Angle: 42° from horizon
3.3 Hot Water §t0rage System:
| 3.3.1 'Type:A:Cylindrica] concrete tanks
3.3.2 Capacity: 2 tanks @ 2,300 gallons each
Total = 4,600 galions
3.3.3 Dimensions: Diameter - 70-0"
" Height - 7'-6"
Wajl 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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PROJECT CHRONOLOGY

June, 1977 - Lon W. Travis/Earl E. Braun, Jr., Partnership was noti-
fied by ERDA (now 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 stipulated 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 Tlaid.

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

July, 1978 - The steel framing skeleton was finished.

Oct., 1978 - All solar collectors were mounted.

March, 1979 - A1l electrical and plumbing 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.



Wood Framing Finished



Alignment of Collectors

Mounting of Collectors With Crane



Mounting of Collectors With Crane

Alignment of Collectors



View of Collector Headers from Inside the Lobby

Hot Water Storage Tanks with Piping



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

i

Digital Control Panel Box
in Mechanical Room

T0e



A1l Collectors Installed

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

ONE SOLAR PLACE At Sun Rise
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PROJECT COST

ITEM : PLANNED ($) ~ ACTUAL ($)
Collectors : | $26,000.00 $28,950.00
Storage Tank and Base ~ | 2,500.00 6,657.00
Supporting Structure for Collectors 2,000.00 2,100.00
Insulation . 3,000.00 6,000.00
Pumps | 1,100.00 '1,100.00
Heat Exchanger ‘ 1,200.00 1,200.00
(2) Emmersion Heat Exchangers 00.00 4,461.00
Controls ' 2,500.00 2,500.00
Piping and Valves 10,000.00 10,414.00
Construction Labor 15,000.00 15,000.00
Construction Overhead 4,000.00 ~__4,000.00
Subtotal - Construction Cost _ $67,300.00 $82,382.00
Direct Labor Overhead

(Administration) - 2,000.00 2,000.00
Engineer and Architectural Fees 7,500.00 7,500.00
Travel 250.00 161.00
Total Project Construction Cost §77,050.00 $92,043.00
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ACCEPTANCE TEST PLAN
AND RESULTS
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INTRODUCTION:

This solar system Acceptance Test Plan describes procedureé to be followed
to verify that all components and subsystems are instal]ed and functioning
according to quality engineering practice. The Acceptance Test Plan also
is performed to show that the complete system is frée of irregularities and
in accordance with design intention. The complete system includes a solar

Toop system, a hot water storage system and a domestic hot water system.

This test plan checks the following items:

A. Solar Loop System:

A.1 GPM Flow through Solar Loop

A.2 Heat Collection Performance of Collectors
A.3 Over-Temperature-Control (0.T7.C.)"~

A.4 Chemical Feeder

A.5 Operation of Pump P-1

A.6 Backflow Prevention

A.7 Collector Qutgassing

A.8 Collector Roof Leaks

B. Heating Hot Water System: 4 h

B.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 -



C. Domestic Hot Water Loop:

c.J Expansibn Tanks
~ C.2 Cold Water-Hot Water Mixing Valve

C.3 Pressure Réducing Valve (PRV)

D. Miscellaneous; .

D.1 Plumbing Leaks.

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

D.4 Temperéture Comparison

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

II, TIMING:
This Acceptance Test Plan was performed on and beforé July 11, 1979,
as mutua]ly‘agreed upon by designatéd authoritiés froh ERDA (DOE)
and the Lon W, Travis/EarT E. Braun, Jr., Partnership. The ONE SOLAR PLACE~
office building solar energy system Qés declared operational on

July 11, 1979,

I1I, 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.T.C.).

- 19



A.l

A.2

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 loop pump). From pump
manufacturer's pump curve, obtain corresponding flow rate through

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

’ -

Results: The following information was recorded and

calculated on July 2, 1979

Solar Loop
TIMC ~ AP(PSI) . GPM
12:30 P.M. 32 45
1:30 P.M. 32 ' 45
2:30 P.M. S 32 45
3:30 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 aﬁy one instant measure BTU insolation,
west collector supply water temperature (TS6), west co]léctor |
return water temperature (TS7), andAambient temperatﬁre (T512).
BTU insolation is to be measured with a pyranometer on the west
cd]]ector frame. Pyranometer must be at same angle as,co]1ecfors.
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 -



collector may be found and thus the collector efficiency. Compare
this efficiency with the efficiency obtained u;ing 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.T.C. is functioning, set 0.T.C. thermostat (inside control
panel box) below west collector control temperature TC7. Go
out on roof to check thatvo.f.c. unif 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: O0.T.C. functions properly as commanded by the 0.T.C.
thermostat. "Storage Too Hot" indicator light functions

properly.

Chemical Feeder: To insure freeze protection, chemical feeder

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

From specific gravity, minimum operating temperature is obtained. -

- 2] -



Results: At the timetquthe Acceptance Test P]éﬁ;iﬁ July,
1979, no ethylene glycol was used in the solar loop:becahse
it is not needed for the summer months. In laté 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 3° F..

A.5 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 F.
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 §torage tank are to be hsed for temperature control.

One switch is labeled "Solar Sensor" and switches collector temper-
ature control to east (TC6) or west (TC5) bank of collectors. The
second switch js labeled “Storage Sensor" and switches temperature

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

differential thermostats inside the control panel box are used

to accomplish automation of pumps P-1 and P-2. On 2 normal oper-
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ating Gay, AT-On is set at 20 degrees F. for pumps td.come on
and A T-Off is set at 5 degrees F. for pumps to shut off. To
verify autbhatic operétion of pumps, switch "Solar sensor" to
“West" and "Storage Sensor" to "West". Set A T-On to zero. Check
to see that pumps P-1 and P-2 come on; green indicator lights on
control panel box should come on.* To see that pumbs 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 lights should
go off. Automatic operation of pumps P-1 and P-2 may also
be checked by switching "Solar Sensor" to "tast" 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 Qutgassing: Visually inspect collectors for outgassing,

looking for a thin film on the collector glazing.

*NOTE: The two differential thermostats, AT-On and AT-Off are not effective

until collector temperature reaches hot water storage tank temperature,
i.e., when TC7 approaches TC1.
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B.

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 collectors

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

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

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

although still 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,
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B.2

B.3

B.4

B.5

‘Back-up Boiler: Set boiler 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), close

valves 77 and 88.

Results: A1l valves are intact. Both tanks were drained
and filled. However, during filling operations, air pockets
formed in both sight glasses 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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B.6 Hot Water System Safety Alarm: If the hot water loop temperaturé
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, lqwer
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 Toop 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 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 shou]d.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-



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: A1l plumbing Teaks were repaired.

D.2 Growth of Algae, 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. Al1l
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temperature measuring devices are solid state thermistors,
'The following are a list of the temperatures recorded from

“the control panel box;

' -; Sdlar.Looo
FTSI - Eaﬁi Storage Tank--Lower
TS2 - East Storage Tank--Upper
‘ TS3 - West Storage Tank--Lower
754 - West Storage Tank--Upper
- TS5

East Collector Supply Water
TS6 - West Collector Supply Water
TS7 - West Collector Return Water

TS8 - Solar Supply to Heat Exchanger

TS9 - Solar Return from Heat Exchanger

Heating Hot Water Loop

TS12 - Outdoor Air Temperature

TS13 - Multizone Duct Return Air Temperature
TS14 - Heating Hot Water Supply to Heat Exchanger
TS15 - Heating Hot Water Return from Heaf Exchanger
TS16 - Leaving Watér from Domestic H.W. Heater
TS17 - Leaving Hot-watér-from Boiler
‘TS18 - Hot Water Supply.to Multizone

- Hot Water Return from Multizone

1519
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D.4

D.5

Resu\fs: See Table 1 and Table 2.

Temperature Comparison: There are five thermometers located in

various places to visually read and compare thermistor

témperatures found!on control panel box.

Results: Date July 3, 1979

Thermometer Réadfng'oF. ' Temberature Reading °F.j£ontrol Box )
T - 164 | TS9 - 169
T2 - 165 TS18 - 168
T3 -162 , TS17 - 165
T4 - 166 TS6 - 179
15 - 166 o TS5 - 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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0.6 Masfer A/C Control Panel: The MastérA/CControl‘Pahelf(located

first floor lobby) has automatic control over the a1r cond1t10n1ng
systen. It also has an automat1c sw1tch to contro] the fan and:
; ,;unpressor of the condensing unit. An after hourS»tlmer will
‘shut air conditioning system off after a desired timé period of'A' -
up'to 12 hours. There are fodf.fndicator lights-on the Master
A/C Control Panel. These include a'"System"'iighf,a "Heating |
Inope}ative" light, a "Condensing Unit,lnopéEatiQe" lighi and
a “Dirty Filter" light. Chéck.to see that tHese‘]ights are

functioning properly.

Results: Master A/C Control Panel functions propér]y,

- END -
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TABLE 1 - DAILY TEMPERATURES RECORDED
Temperatures recorded on July 2, 1979; Weather - Clear

Temperatures (°F)

8:40 A.M.~ 1:10 P.M. 5:00 P.M. 6:30 P.M.

SOLAR LOOP . (Pumps Off) (Pumps 0On) (Pumps On) (Pumps Off)
TS 1 - East Storage Tank - Lower 173 ' 170 181 180
2 - East Storage Tank - Upper * - - , -

TS 3 - West Storage Tank - Lower 164 162 170 170
TS 4 - West Storage Tank - Upper 173 169 : 182 182
TS 5 - East Collector Supply - Supply Water 85 175 182 174
TS 6 - West Collector Supply - Supply Water 82 181 183 178
TS 7 - West Collector Return - Return Water 84 184 183 175
TS 8 - Solar Supply to Heat Exchanger 97 186 185 178

- TS 9 - Solar Return from Heat Exchanger 101 175 178 172
HEATING HOT WATER LOOP ‘
TS 12 - Ambient Temperature 79 92 91 90
TS 13 - Multizone Duct Return Air Temperature 76 . 81 82 . 85
TS 14 - Heating Hot Water Supply to Heat Exchanger 131 171 179 176
TS 15 - Heating Hot Water Ra2turn from Heat Exchanger 124 178 183 E 179
TS 16 - Leaving Water from Jomestic H.W. Heater 92 170 ' 178 . 169
TS 17 - Leaving Hot Water from Boiler . 93 164 ' 158 166
TS 18 - Hot Water Supply to Multizone 100 167 174 168
TS 19 - Hot Water Return from Multizone : 101 173 178 173

*Temperature sensor TS 2 was not functioning properly on -
this day.
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East Tank

(Upper-12"from tog)

Table 2

- STOPAGE TANK TEMPERATURES

Month of June, 1979

(Temperatures Recorded About 5:00 p.m. Each Day)

East Tank West Tank
(Lower-6"from bottom)

West Tank
(Upper-6"from top)

June (Lower-6"from bottom)
1 136
4 ' 154
5 . 150
) ~153
7 151
. 8 - 1587,
11 - 172
12 170 -
13 163
14 168
15 174
18 - 175
19 e 178 e
20 - - 179
21 - -7 180 -
22 - - 182
25 S 185 .
26 ' - 180
27 . - -178
28 . : 180

.29 186

141
161
158
161
158
164
180
178

169
* 157

,*Témperéfdre probe for upper east tank not

132
148
146
149
147
152
167
166
159

161
163
166
167
168
179
175
171
168
170
174

functioning properly.

141
161
158

. 161
157

164
181
178
170

169 -

174
175
179

- 130

181
133
137

131 -

178
131
187

Weather

‘Haze :

Partly Cloudy

"~ Rain

Cloudy

- Cloudy

Mostly Cloudy
Clear

Cloudy

Cloudy

Clear

Clear

Partly Cloudy.
Cloudy o
Cloudy

Cloudy

Cloudy
Rain _
Mostly Cloudy
Cloudy
Cloudy

Clear



ENERGY TABULATIONS
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ENERGY REQUIREMENT TABULATIONS

{Including future Cooling)

-COOLING & HEAT-

" HEATING HEATING COOLING |  COOLING gg:?i:;gn §§Q§§§ ING YEARLY
MONTH| DEGREE ~ DAYS REQUIREMENTS DEGREE - DAYS 'EfQUIREMENTS REQUIREMENTS| TOTAL HEAT- ENERgY+T8TAL
65°F. Base BTU X 1C° 70°F. Base BTU X 10° BTy X 108 I§G+°2LY- BTU X 106
1 2 3 4 5 6 7 8
JAN. 626 41.02 0 .‘o 2.31 43.33 43.33
FEB. 456 29.88 0 0 1.97 31.84 31.84
MAR 335 21.95 0 0 1.89° 23.84 23.84
APR 88 5.77 ) 0 1.73 7.50 7.50
MAY 0. 0 a1 19.04 1.56 1.56 20.60
JUN.. 0 0 333 78.27 1.37 1.37 79.64
JuL. 0 0 435 99.90 1.31 1.31 101.21
AUG. 0 0 455 109. 30 1.34 1.34 110.64
SEP. 0 0 181 42.55 1.48 1.48 44.03
OCT. 60 ° 3.93 34 7.99 . 1.56 5.49 13.48
vov. | . 287 18.81 0 0 1.75 20.56 20.56
DEC. 530 34.73 0 0 2.06 36.79 36.79
TOTALS 2382 156.09 1519 357.05 20.33 176.42 533.47

* Based on Total Peak Heating Load of 150,164 BTU/hr

** Based on Total Peak Cooling Load of 244,850

.BTU/hr



SOLAR ENERGY PARTICIPATION

-Ls-

D.H.W
BTU x 10° , SOLAR SOLAR SYSTEM
MONTH & SPACE
SOLAR ENERGY | DOMESTIC | PARTICIPATION | SPACE PARTICIPATION | HEAT AUXILIARY| ooamING
COLLECTED H.W. LOAD| ON DOMESTIC HEATING ON - LOSS 6 ENERGY PARTICI-
: H.W. LOAD SPACE HEATING | BTU X 10°| BTU X 10 | panron
%

1 2. 3 4 5 6 7 8 9
JAN 3.7 2.31 2.31 41.02 29.39 .54 12.17 72¢
FEB _33.8 1.97. 1,97 29.88 29,88 45 0 1008
MAR 41.8 1.89 1,89 21.95 21,95 .52 0 1008
APR 37,2 1,73 1,73 5,77 5.17 53 0 100%
MAY 34.8 1.56 1.56 0 0 .59 9 1008
JUN 35,4 1.37 1,37 0 0 .58 Q 1008
JUL 36,9 1.31 1,31 0 0 .67 0 1008
AUC 39,9 1.34 1.34 0 0 67 _ 0 _100%
SEP 40,7 1.48 1.48 0 0 61 0 _100%
ocT 39,8 _1.56 1.56 3,93 3,93 .63 0 1008
NOV _ 30,9 1,15 1.75 8,81 18,81 ,64. 0 -100%
DEC 28,17 2,06 2,06 34,73 26,64 .63 8,72 178
TOTAL 431.6 20.33 20.32 136.37 7.06 20.89 87%

156.09



-8€~

DOMESTIC HOT WATER REQUIREMENTS

MONTH | AVERAGE CITY BTU/LB BTU/LB | BTU/DAY | AVERAGE DAYS BTU TO HEAT

WATER TEMP.°F. AT CITY @ 130°F., OFFICE BLDG WATER TO 130°F.
WATER TEMP. OPEM PER MONTH
1 2 3 4 5 6 7

JAN. 47° 15.06 97.97 | 103,596 22.3 2,310,000
_FEB. 52° 20.07 97.97 97,336 20.2 1,966,000
" MAR. 62° 30.08 97.97 84,828 22.3 - 1,892,000
APR 66° '34.07 . 97.97 79,843 21.6 1,725,000
MAY 74° 42.06 97.97. 69,859 22.3 1,558,000
JUN. 79° 47.06 97.97. | 63,612 21:6° 1,374,000
JuL. 83° ' 51.05 97.97 58,626 | i~ ~ 22.3 1,307,000
AUG. g82° 50.05 97.97 | 59,876 22.3 - 1,335,000
SEP. 750 43.06 7. 97.97 | 68,610 21.6" ~ 1,482,000
OCT. 74° 42.06 97.97 | 69,859 22.3 - 1,558,000
‘NOV. 65° 33.08 97.97 81,080 21.6 ©+1,751,000
DEC. 56° 24.08 97.97 | 92,325 22.3 2,059,000
" TOTAL 20,317,000

* Based on 15C Gal/Day of Domestic Hot Water at 130°F
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TOTAL SOLAR CONTRIBUTION TO 1596 $Q. FT. OF SOLAR COLLECTORS IN DALLAS, TEXAS

WITH A COLLECTOR TILT OF 42° AND BASED ON 32° NORTH LATITUDE

MONTH AVERAGE SOLAR PERCENT OF ATMOS- TOTAL AMOUNT OF

- INSOLATION | COLLECTOR | POSSIBLE PHERIC AVERAGE COLLECTOR| USEABLE SOLAR ENERGY '
PER COLLECTOR | NET SUNSHINE CLEARNESS EFFICIENCY BTU x 106
ARRAY AREA | DIRECT | DIRECT &
BTU X 105/mo. S DIFFUSED :

1 ' »2 3 4 5 6 -7 8

JAN. 110.3 89% 56% 64% 95% 53.1% 31.7

FEB. 110.3 gég 57% 65% 95% 55.7% 33.8

MAR. 122.8 “ 89% 65% 73% 95% 55.2% 41.8

APR. 111.2 B89% 66% 74% 95% 53.5% 37.2

MAY 107.5 89% 67% 75% 95% 51.1% 34.8

JUN. 100.3 89% 75% 83% 95% 50.3% 35.4

JuL. 105.7 89% 78% 86% 95% 48.0% 36.9

AUG. 111.7 89% - 78% 86% 95% 49.1% 39.9

SEP. 114.1 - 7 89% 74% 82y 95% 51.5% 40.7"

OCT. ©117.3 . " g% 70% 78% 95% 51.4% 39.8

NOV. 105.0 89% 63% 71% 95% 49.0% 30.9

DEC. 105.0 .. 89% 58% 66% 95% 49.0% - 28.7

TOTALS 0-1321.2 89% 63% 76% 95% 51.4% 431.6




SYSTEM DESIGN CHANGES FROM ORIGINAL
PROPOSAL AND CONSTRUCTION PROBLEMS

1.0 DESIGN CHANGES

1.01

1.02

Perhaps the biggest change in design involves thé'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, instd]]ed on a concrete

slab in thé officeiiobby. This desﬁgn change resulted in a more
simple piping systém énd smaller storagé iank heat losses and thére-
fore, more cost effectiveness;

Heat exchangers were added to the inside of each 2300 gallon hot
water storége 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 water storage

tank.

2.0 CONSTRUCTION PROBLEI4S

2.01

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.

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

tioned but since have been repaired.

-4 -



2.03

2.04

Flz;hing

/

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 mechanica} room to solve this problem.

Rain leaks through collector flashing joints. Appréximately

five leaks occur between the collector modules when %here is a

south blowing rain. During a light rain, several leaks can Still

be observed. The col]ectofs will expand appfoximate]y 3/8" over

the 20 foot length of the collector due to thermal expansion.

- Sealing was to be acconp]ishéd 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»carpef shou1d
be used as a floor below the collector array. Expansion.and con-
traction provisions for the collectors should be provided. One
possible way of seaiing between collector modules might be.accom-
plished with a gasketted mechanical intér]ock, if the modﬁ]e cover
support was refabricated as shown in Figure 2. The so]dtion to

the present sealing problem is to app1y generous amounts of.silicone
sealant under and around the flashing where a 1eak is foﬁnd with

thé hose.

Silicone Se&iant

fodule Case Module Case

lashing

t\\_ . & Silicone Sealant
Gasket ::;T[ngtgodule Casé1 L, .

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. - ‘
B.  West Tank - Close valve 87.'.0pen valves 91,.77, 40, 42 and 8B..
After tank is filled to 6 inches below 1id, close valves 77 énd 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.
IT1 Check to see that pump breakers are closed in electrical power panel.
IV. Check to see that control panel breaker is closed in e]ectriéal powef
panel.
V. Automatic operation of pumps P-1 and P-2. (Control Panel in Mechanical Room)
A. In control paﬁe] box, set AT-On differential thermostat to 20° F.
B. In control panel box, set AT-Off differential thermostat to 50 F.
C. Turn switch on control panel to "Auto" for Pumps P-1 and P-2.
VI. 0vgr Temperature Control - In control panel box, set 0.7.C. to 200° F.
VI1. The remainder of the temperature controllers aﬁd sensors were set
before insta]lation.
VIII. Fill all systems with water.
| A. Heating Hot Water System - Open valve 49 and 50.
B. Domestic Hot Water System - Open valves 43, 44 and 46. .
IX. Set roém thermostats at desired temperature, |

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

XII.

A/C Control Panel in Downstairs Lobby
A. Set "System Switch" to "Auto". ‘
B. In cooling season, turn "Condensing Unit" switch to "Auto".

C. In heating season, make sure night setback thermostat located

above control panel is set at 45° F.

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

backup heating.
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OPERATING AND MAINTENANCE
INSTRUCTIONS

1. Chemical Feeder - Periodic and annual additions of ethylene-glycol
to the solar loop are required to insure freeze protection in the’
Qinfeﬁ‘mdnthé to 3° F. (Refér to Appendix D for‘ihitial'chargé'of'f
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 héatihg“ééason; check PH factor of
glycol solution and'neut}a1ize as"reQUired.to a PH of 6.7 to 7.4.

D. During summer months no mohitbking 1s required,

I1I. Pumps - Refer to Appendix G. Pumps are life-time lubricated and do’
not rqujre periodic oiling.. . L ,

III. Strainers - A1l strainers are to be cleaned monthly for the first six
months and every three months thereafter.

IV. Collectors - Location of collectors prevents operating personne] from
performing any maintenance or trouble shooting. Sofar contractor wij]
perform thesc functions. |

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

VI. Multizone VAV Unit Q‘Refer'to'Appendix 1.7

A. Night Setback Thermostat - Located in the main lobby of building
above control panel. Set at 45° F. wi]I automatically activate
heating if éeﬁbératdré drpps'bé1ow”459 F. in building.

3
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B.

VII.
VIII.

Control Panel for heating and air conditioning is located in the

main lobby and consists of the following: (Also refer to Appendix I,

Pgs.

1.
2.

10-13)

System On Light - Green indicates system is operating.

Heating Inoperative Light - Red 1light comes on, Refer to °
Appendix I, Page 8 for service instructfons.

Condéhsing Unit Inoperative Light - Red light comes on, refer

to Appendix I, page 9 for service instructions. |
Dirty Filter Light - Red light comes on, change filter.

Auto/Off Switch - Set on Auto at all times, unless units are being
serviced. ,

After Hours 12'Hour Timer - May be set for one to twelve hours
manually, Turn this switch only when unit is off at night.
Condgnsing Unit Auto/Off Switch - Set at Auto in cooling seasbn, and

Off during heating season.

Solar Hot Water Heater - Refer to Appendix B.

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.

0il1 fan motor:

a. Motor without ofling ports - Prelubricated and sealed. No

further lubrication required under normal operation.
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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 ToWéring the fén motar/fan.gﬁard
assembly. - ;

Visué]]y‘inshect.conhectihg lines and coil for evidence of

fluid leaks.

Check é]i wiringAforrévidencé‘of loose conneétibns{

Check for correct voltage at unit (unit pberating).

Check amp-draw on fan motor.
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II.

TROUBLE~SHOOTING

Power:

Control Panel (Mechanical Room)

Problem -4No 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 1s white with

an "L" on it.)

-Pumps

Solar Loop Pump P-1 and Hot Water System Pump P-2
A. ?rob]em - Pump will not run,
1. Chéck motor starter/disconnect switch to make sure it is closed,
2. Check breakers in power panel to see if tripﬁed.
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 nof effective'until collector
temperature TC7 or TC5 reaches hot water storage tank temperature
€ 1 orTC 2.)
4. Check to see if "Solar Sensor" and "Solar Storage" controllers in
control panel are both turned to eifher East or West.
B. Problem - Pumps run continuously,
1.  Check control panel switch to make sure it ié on "Automatic

Mode" not "On" position.
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2. Check aT-Off is set at 5°F. (Note: AT-Off differential-
thermostat is not effective until collector temperaturg.TC7 or
VTC 5 reaches hot water storage temperature TC1 or TC2).
III. 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 circulat{ng water temperature to see that it turns on.
IV. Boiler: |
Problem - Unit will not function
1. Check to see that 175 amp breaker iﬁ 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

"Heating Inoperative" red light comes on. - Refer to Appendix I-8.

Problem -

Problem - "Condensing Unit Inoperative" red light comes-bn. - Refer to
Appendix I-9.

Problem - None of system indicator 1ights are fﬁnctioning. - Check to see
if 225 amp breaker in power panel is tripped.

Problem - "Dirty Filter" red ]jght comes on. - Change filter.

VI. Heating Hot Water System Safety Alarm:
Problem - Alarm sounds and "System Too Hot" light comes on.
1. Push "Silence" button located on control panel.
2. Check to see if Pump P-2 is operating. If it is not on in "Aﬁto"
mode, switch to "On". 1If 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. Identify 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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APPENDIX A
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SOLARGENICS FLAT PLATE - SERIES 76
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AVERAGE PREDICTED COLLECTOR EFFICIENCY (Collector Manufacturer)

A B TR o "COILeétOt .
MONTH agggent. Temperature | Temperature| Average F, - CziieitOIAAiffﬁ:ciencv, :
" In °PF, Out °F. 4 , E ciency | With Cp = ,9°
Temp. °F. ut °F Insolation (Water oOnl LB °F.
1 2 - 3 4 5 : 6 | 7 R :
AN 46 90 | 96 236 .199 59.0% 53,18
FEB 43 90 96 261 170 | 61.9% 55,78
‘MAR 57 ' 100 | 106 262 176 ) 61.3% 55.2%
APR €5 . 110 116 246 .195 59.4% |  53.5%
MAY 72 120 ' 126 230 ) L222 56.8% 511w
JUN T 130 136 222 | .234 55.6% .| ° 50.3%
JuL 85 140 146 ] 226 257 53.3% 48.0%
AUG . 85 140 146 239 .243 54.6% |  49.1%
SEP 8 " 130 136 ‘ 252 .218 57.2% 51.5%
ocT 68 120 126 251 219 .57.18 | - 514w
NOV 56 110 - S| 232 246 |  54.4% 49.0%
DEC 48 100 " 106 224 246 |  54.4% 49.0%
Monthly - ' )
' 66 11s 121 240 . | .219 57.1% 51.4%
Average : , :

* Based on:Solution of 70% Water ahd 30% Ethyiene Glycol”

** Formula For Collector Efficiency_Based'oh-PhysicalAScienéeifesge
Facility - New Mexico State University

Ti-Ta'
I

Eff (For water) = 77.19 + 84.65 x Fy + 32,82 F¢2 where F, =




APPENDIX B
SOLAR HOT WATER HEATER



DRAIN VALVE

COLLECTOR
TRANSFER FLUID

DIMENS:INS (inches) RETURN CONNECTION

Water Heetzr A B
66 (sl " 24-1/4164-114

O COLOWITER
82 ga! 28-141 56 . i C “HOT* INLET JONNRCTOIN
120 gal. 30-14 |67-1/4 CO'ﬁg.mr
 COLLECTOR g
DANGER - TRANSFER FLUID TOP VIEW
UNSAFE WATER (- SUPPLY CONNECTION _
TOOL
OPERATED PRESSURE RELIEF
VALVE e
COLLECTOR A

TEMPERATURE & PRESSURE
RELIEF VALVE

- A —

DANGER - UNSAPE WATER
TOOL OPERATED VALVE

JACKET DRAIN

\.ﬁé/ / \xLVE

3

2T dl s T

O — TANK DRAIN
VALVE
SPECIFICATIONS
Mode! No. JllSHW‘I-‘I LSHW‘I-Z:HLSH‘NL; LSH!N\# FSHW1-5
Number of collectors 1 2 3 4 5
No. of packages in shipment 2 3 4 5 6
Approx. shipping weight (lbs.) 570 713 - 864 1140 1283'
Water tank capacity {gal.) 66 82 120
Water piping connections mpt (in.) 3/4-18 3/4-18 J4-18
Collectur piping connectivns fpt {in.) 1/2-18 1/2-18 1/2-18
Electrical characteristics 115 volti60 Hertz/1 phase
Figure 1
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OPERATION AND MAINTENANCE

1 - Operation
Il - Maintenance

CONTENTS

INSTALLATION INSTRUCTIONS

t- Shipping and Packing List
- Shipping Damage
. IN-General
* V- Application
V - Lennox LSC18 Solar Collectors
VI- Solar Weater Heater Module LSM1

OPERATION AND MAINTENANCE

1 - OPERATION

A - System Function

Once the entire Lennox LSHW solar water heating system has been

installed and the transfer fluid and storage tank systems are filied,

the system will-operate by itself. The pump controller will register

temperatures from the collector sensor and the storage tank sensor,

activating the pump as requiréd. Important in the operation is the

temperature difference between the two sensors, referred to as the

“ &T”. If the temperature at the collector is equal to the temperature

of the storage tank the pump will be off. When the AT between the

collector and the tank increases (example: the sun begins to heat the

collectors) to 3° + 1°, the pump will run intermittently, providing an

amount of fiuid circulation proportional to the AT. Asthe tempera-

ture difference between sensors increases so does the rate at which

the pump provides circulation. When the temperature difference

reaches 11° the pump will be on steadily and will continue until the

AT becomes less than 11°. The pump will then proportionally circu-

late less fluid untll the AT is again 3° or less. At this point the pump

will shut off until the sensor temperatures require transfer fluid

circulation, )

B - Components and Functions

1 - Air Vent Valve )
Located at the top of the transfer fluid system, this valve is a float
type valve which will reiease air only. As fluid enters the valve, the
float rises and closes the vent port. Any air in the system will be
allowed to escape at this valve particularly when fitling the sys-
tem. See Figure 13.

2 - Pressure Relief Valve
Located at the top of the LSM1 module, (Figure 1), this valve will
release any pressure in the transfer fluid system in excess of 50
psi (345 kPa). The discharge from this valve may exceed 200°F
{93°C). Because of this temperature, the Pressure Relief Valve
must be plumbed to an open drain. Water released from this
valve is unsafe, glycol contaminated water.

3 - Tempesrature and Pressure Relief Valve
Located at the side of the LSM1 module, (Figure 1), this valve will
discharge water from the Storage Tank when the stored water
reaches a temperature of 210°F (39°C). This valve purges excess
heat accumulated in the transfer fluid by releasing heater water
from the storage tank and replacing it with cold supply water.
This addition of cold water will coo! the collectors and transfer
fluid. The Temperature and Pressure Relief Valve must be
plumbed to an open drain.

4 - Expansion Tank
The expansion tank absorbs the expansion and 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 pressurized to 12 psi {82.7 kPa) and sealed. Do not open
tank. If tank should ever be opened or depressurized, recharge
with 12 psi (82.7 kPa) of air.

C - Pump Controller

1 - “AUTO position —
The pump controller has 3 positions. “AUTO" is the switch posi-
tion for normal operation. If the temperature difference between
the tank and the collector is great enough, 11° or more the pump

B -2

will run steadily (indicator light is on continuously) to circulate
fluid through collectors. The pump will run intermittently {indi-
cator light is “blinking”’) to circulate a proportional amount of
fiuid through collectors as temperature of tank approaches
temperature of collectors — AT is between 3° and 11°. When
indicator light is off {switch still in “Auto’’ position) the storage
tank is up to a proper temperature and the pump is off.

2 - “ON"” and “OFF"” positions —
The “ON" and ““OFF’” controller switch positions are for service
operations anly. With switch in “QON’ position the pump wiil run
continuously. With switch in “OFF” position pump will not oper-
ate. DO NOT LEAVE PUMP IN OFF POSITION FOR EXTENDED
PERIOD OF TIME. In summer the collectors may overheat without
circulation.

D - Pump Motor

A two speed pump motor is provided with the LSM1 module. Low

speed is recommended for the most satisfactory operation. The

switch is located on the backside of motor electrical connection box.

1 Dash” position is the recommended speed. Check to be sure the

1 Dash” side of the switch is depressed. Set mechanical head

adjustment {(bottom of pump) on “5” or MAXIMUM. See Figure 2.

DEPRESS FOR
RECOMMENDED

LOW SPEED
OPERATION

Motor Electrical-
Connection Box

“Y Dash”

[

Backside of Pump

MECHANICAL HEAD ADJUSTMENT.
{Set at MAXIMUM)

G.p- i [ a

L . g-;ﬁz-
gl B el i)
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
i 25 in. ‘
(635 mm)
1-3/8 in. (35 mm) OD. DIAMETER
COPPER TUBING
28 in. ST
{711 mm) .
3 10-58 in.
{270 mm)
OUTLET Y
’ ’ o 21in, .
/ {533 mm)

SIDE VIEW °

(VERTICAL AIR DISCHARGE SHOWN)

OPERATION/MAINTEN‘ANCE |

1. - OPERATION '

The HRW1 purge coil is an automatically controlled hngh 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 -

designed temperature, any heat gathered by the solar collectors is
retained in the collector loop fluid. When the temperature of the
collector loop fluid reaches the setting of the purge 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 p'reveming over heating of the collectors and collector fluid. The
purge coil will automatically activate and deactivate as it cools the
collector ioop to the designed safe temperature or until other heat
requiring demands can absorb the collector solar energy.

"2 - Oil fan motor:

It - 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 suvethey are froe of
obstructions. Turn off power to unit and wash coil & coil guard
with a garden hose.

3 - Motor without o.'lmg ports -
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 Iowermg the fan motori/fan guard
assembly.
3 - Visually inspect connecting lines and coll for evudence of fluid
leaks.
4 - Check all wiring for ev:dence of |ooso connechons
S - Check for correct voltage at unit {unit operating).
6 - Check amp-draw on fan motor.
Unit nameplate

A"ctu.al"

Prelubricated and sealed. No



_ INSTALLATION

1 - SHIPPING AND PACKING LIST
Package 1 of 1 contains:
1 - HRW1 Coil Unit
4 - Legs (Vertical discharge)
Plastic Bag Containing: :
2 - Mounting brackets {Horizontal discharge)
24 - #6 Lockwashers o .
24 - #6 - 32 x 1/2"” Screws '

i - SHIPPING DAMAGE

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

i - GENERAL

These instructions are only intended as a general guide and do not
supersede local codes. Authorities having jurisdiction shouki be
consulted prior to installstion. .

IV - APPLICATION

The HRW1Purge Coil is intended for application with other Lennox
solar equipment in 8 designed solar energy system. The purge coil
may be installed outdoors with vertical discharge or indoors with
horizontal discharge and is for use with 8 maximum of 30 Lennox
solar collectors.

V - LOCATING AND SETTING UNIT

A sound absorbing material (such as isomode) should always be
used under unit if it is installed in a position or location that will
transmit sound or vibration to the living area or to adjacent build-
ings. Refer to unit dimension drawing to size mounting slab, plat-
forms or supports.

A - Vertical Discharge Outdoor Application

Install 4 corner legs

¢

“

1 - Slab Mounting FIGURE 2
When installing unit at grade level, install on a level slab high . :
enough above the grade to allow adequate drainage of water. 3- ze;vnce CIF?arancse "" iceli llati '
Top of the slab should be located 3o run-off water from higher Ue er to Figure P or proper servicelinsta agnoin cearances.
ground will not collect around unit. nobstructed air flow to and from the unit is important for

proper unit parformance.

SERVICE CLEARANCES
OUTSIDE APPLICATION (VERTICAL DISCHARGE)

CONNECTING PLUMBING THROUGH WALL

———

HRW1 UNIT

4 in. (102 mm)
above grade }‘\\“ \\
Aadine SYMRIN
Sl305 mm
N S N
Z-~CONCRETE OR ISOMODE BASE g
Refer to “Dimensions” illustration on Page 1to determine pad E \ |N:hi'¥2lL&JThln0N
size. \ CLEARANCE
y i
FIGURE 1 W \\\

) A N
2 - Roof Mounting ‘\\\})‘?}\ &
install the unit a minimum of 4 inches above the surface of the (305 mm}
roof. Care must be taken to insure that the weight of unit is . \\\\tk\i\\

properly distributed over roof joints and rafters. Either red-
wood or steel supports are recommended.

FIGURE 3

c-2



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 coil fan exhausting air through the
coil to the outdoors. Install the coil as follows:

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

HORIZONTAL DISCHARGE
Install 2 brackets
on bottom of unit

FIGURE 4

ATTIC APPLICATION
HO\RIZNTAI‘ MSCHARGEF

Weather Seal

FIELD PROVIDED

@& LOUVRE

1] }_ 23 in. x 26 in.

{234mm x 264mm)
opening required

A

AIR FLOW E

Mounting Bracket
9 ~a

HRW1 PURGE COIL

provided and installed 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?3/s). If attic air infiltration
is not a sufficient supply, an additional touvredintake 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 1-3/8 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 - ELECTRICAL CONNECTION
Wiring must conform to the National Electric Code (NEC) (NFPA No.
70-1975/ANSI C1-1975) and any local codes.

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

National Fire Protection Association

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

Vill - 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 cieanup installation.
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INSTALLATION and OPERATION
INSTRUCTIONS FOR

MANUAL CHEMICAL

BY-PASS FEEDERS

"POT FEEDERS" .
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©

THIS VALVE FOR DRAINING @

SUPPORT LEG

<

-ﬂ...s"-_;_..- 0—-'")'.

' MAKE UP LINE OR
SYSTEM LINE

A

- e e e e e e em v

|
i
{
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NOTE: PIPE AND FITTINGS IN
DOTTED AREA ARE NOT SUPPLIED.

Pot feeder should be empty when not in use. To empty,

close valves (1) and (2), open valve (3) and loosen filler
cap (5).

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

NOTE: IF YOU DO NOT FILL POT FEEDER TO THE

TOP WITH TREATMENT, YOU MUST TOP OFF WITH
WATER. THIS IS TO AVOID INTRODUCING A!R INTO
THE SYSTEM.

D -1

WATER FLOW MAY BE FROM
EITHER DIRECTION. POT
FEEDER WORKS IN EITHER
CASE. '

—> &

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 to accomplish this), open valve (4),
close valves (1) and (2). Follow. procedure A. to drain
pot feeder. c



MANUAL CHEMICAL BY-PASS FEEDERS

"POT FEEDERS"
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PART & NAME
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. #1 Valve, ’/4 (;ate SPECIFICATIONS ;
- #2 Valve, %" Gate MODEL NUMBER SIZE INCHES APPROX. CAP.  APPROX. SHIPPING
#3 Tank DIA.—LGTH (GAL.) WGT
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MAIN HEAT EXCHANGER

TYPE: MWater to water heat exchanger with steel shell and copper tube.

MANUFACTURER: TACO - Model No. B-12408-L
1160 Cranston Street
Cranston, Rhode Island 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 DROP - TUBES: 1 Foot

PRESSURE DROP - SHELL: 2 Feet

HEAD MATERIAL: Cast Iron

TUBE PLATE MATERIAL: Cast Iron
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STORAGE TANK HEAT EXCHANGER

TYPE: Helical wound copper
LOCATION: One in each étorage tank
FLOW: Reverse return
SURFACE AREA: 82.3 square feet
MANUFACTURER: Thermo-Pak, Inc.

P.0. Box 13223

Memphis, Tennessee
. 901-942-4684
PIPE CONNECTION: 2" union
PIPE SIZE: a) Helical pipe is 3/4", type "L" soft copper

' b) Header (supply and return) fs 2", type "L" hard drawn
PHYSICAL DATA: 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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TOTAL HEAD IN FEET

PERFORMANCE AT 3450 RPM

Types PE-B and BE-O

Fractional Horsepower Fluidyne Pumps

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

0 _ ‘ : .
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120 BEisoc B
100 . —t
PEIOOC \?‘\\ ,
_ — \\
soL—PE75C -—;\\
— \
60 — T~
40 ——— .
PE338B
20
(o) ' .
0 10 20 30 40 50 60
GALLONS PER MINUTE
2BY2753
PE33B -- 1/3 hp PE50B -- V2 hp
PET5C -- 4 hp PE100C -- 1hp . PE150C -- 1-1/2 hp



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 report any
damage or shortage to the transportation com-

" pany immediately.

LOCATION -- Place the pump as close as pos-
sible to the water supply, considering suction
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 by gravxty into
the pump suction,

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 air vent
should be moved to the position at the top of the
casing in any change from the normal factory-
assembled position. Suction piping should not
contain any low points which can trap air. When

the pump is located above the level of the water,
a check-valve or foot-valve should be installed **

in the suction line to maintain 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 installed in
both the suction and discharge pipes to permit
inspection and service of the pump at any time,
To obtain optimum performance, suction pipe

‘joints must be made up with pipe joint com-

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 heavy 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 terminals 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 1-1/2
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, I 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 holding or turning the

‘motor shaft, pump, etc,

IMPELLER -- The impellef rotating in the purhp
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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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 and 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 installed at the discharge
flange. Be sure all the air has been expelled
rom 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-motor. Interchange of any

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

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

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. The 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

is 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. ‘ o '

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, etc., is included between

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



TROUBI.Ev SHOOTING GUIDE

‘PROBABLE CAUSES

SOLUTIONS

MOTOR WILL NOT START OR RUN

" Circuit incomplete, wiring incorrect.

Check wiring and instruction on ELECTRICAL
CONNECTIONS.

Motor or capacitoi' 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

Voltage low, wrong connections.

Y

See instructions on ELECTRICAL CONNECTIONS.

Head or lift exceeds unit rating.

Reduce lift -- increase pipe size.

Viscosity or specific gravity exceeds
rating -- walern

See dealer for proper application.

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.

Air leak in shaft seal,

See instructions on MECHANICAL SHAFT SEAL.

Afir 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

Air leak -- suction piping

Make up tight with pipe joint compound.

Suction lift excessive.

Reduce lift -- increase pipe size,

. Screen or foot-valve plugged.

Clean.

Air leak -- mechanical shaft seal

See instructions on MECHANICAL SHAFT SEAL.

PUMP VIBRATES OR IS NOISY

Insecure footing.

Re-work.

Air leak in suction pipe.

Make up tight with pipe joint compound.

. Cavitation due to excessive lift,

Reduce lift.

Clogged impeller,

See instructions on IMPELLER & DISASSEMBLY.

Bent shaft,

Remove from motor and straighten or replace.

Motor bearing wear.

Replace bearings.

G-6
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Installation
Instructions

MODEL CE, SERIES 1
ELECTRIC — HYDRONIC .

(WATERJAND STEAM BOILERS

Weil-McLain

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

Two or more boilers 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
boilers should be at the same level. A boiler water-
level controller and boiler feed pump system is rec-
ommended in order to provide best service. Locate the
"body mark” of the boiler water level controller 1-1/2"
below the centerline of the boiler’s water gauge glasses.

WIRING THE BOILER

The Model CE boiler is pre-wired at the factory. Please
see wiring diagram for internal and external wiring.
The Model CE electric boiler contains 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 boiler capacity. The wire
size listed for each boiler size is based on using a cop-
per conductor for runs of 50 feet or less; 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
boiler 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. 4

A low voltage (24 volt secondary) transformer is mount-
ed in the boiler cabinet 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 uperation. 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 1t 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.

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 single zone applications
where only one (1) low voltage operating control 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 temperature is desired, plac-
ing the operating control (bulb) in the return water

" piping near the boiler 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 eolumn on
page 6. Do not use aluminum conductors.

SEQUENCE OF OPERATION
Call for Heat —

1. The thérmostat contacts close (exterhal 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 thermal time
delay (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 ener-
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).

H-1
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. After ‘a 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). ..

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

.. When the boiler temperature or.pressire exceeds the
"operating control setting, the thermostat circuit is
opened and the elements are de-energized in a normal
off sequence. If the high limit setting is exceeded,
the transformer secondary circuit is open and all
element contactors are de-energized instantly.

-

TROUBLE SHOOTING GUIDE
(Refer to Wiring Diagram)‘

I. Symptom — No Heat

A. Check fuses.
Fuses F1 and F§ supply power to the control
. circuit, o . e

If:fuses are good, jumper the thermostat terminals,
If boiler starts, check the thermostat and assocxa-
ted wiring. .

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

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

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

‘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%.

o ‘2 If the voltage is 0 ‘replace the transformer (the

,. . . transformer. is fused, behind the insulated cover

’ of the transformer, and replacement ot‘ the fuse
is possible if care is exercised.)

. If the secondary voltage is low, the primary 1 volt-
age is correct, remove the transformer secondary
lead from the limit control. .

~ e,
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1. It‘ the voltage remams low, replace the trans-
former .

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

2.

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 coOmponeénts:

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 coil to the

thermal time delay, using a jumper wire, reconnect
the contactor coil 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.

111 Symptom — Boiler Does Nat 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 contactors instantly de-energxze, the -con-
tactors are good.

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

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

Return the temperature setting ‘on the “ngh Lxmlt”

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 stops. -
Replace .the thermal time delay supplymg power to that

.. contactor



PLEASE HANG THESE INSTRUCTIONS NEAR THE BOILER

OPERATING INSTRUCTIONS

FOR

WEIL-McLAIN ELECTRIC BOILER ¢

Mr. Boiler Owner:

Below, the procedure is outlined for starting your Weil-McLain Boiler including instructions for the care of your
heating system. All mechanical equipment needs occasional attention. The boiler should be inspected, cleaned and
if necessary, adjusted once a year. We recommend that a qualified serviceman be called as he has been trained for
the job and will have the necessary instruments to check your boiler. This will assure you that the operation of your
heating system will remain highly efficient. Your Weil-McLain boiler will give you many years of heating comfort,
if you follow the few simple suggestions listed in this instruction sheet.

FILLING STEAM AND WATER BCII.ERS

Do not fill the boiler (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 stcaming temperature
with the steam vented to drive off dissolved gases (also
see Skimming Steam 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 15 minutes to drive
off dissolved gases. Before filling the system, make sure
all the system air vents are closed. Open the hand
water feed valve 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 main 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 desired 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 electric switch in
the boiler electrical circuit.

Close the hand water feed valve when the correct boiler
pressure is rcached. After the system is in operation,
keep the system filled with water by occasionally open-
ing the air vents allowing any entrapped air to escape
and adding enough make up water to maintain the cor-
rect system pressure. If your system is provided with
a purge valve located in the system return piping, con-
nect a garden hose to the drain valve located 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 circuit,
purge cach circuit separately by opening each balancing
valve one at a time. When the system is purged of all
air, close the drain cock located above the purge valve
and open the purge valve. Fill the boiler and the en-
tire system to the correct pressure. Air in the system
can interfere with circulation of water and prevent the
heat distributing units from properly heating.

BOILER

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

6. Check opcration 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 and water pipmg contain oil,
grease, chips, and other foreign matter. It is essential to
clean new heating systems tn remove these materials in
order to avoid overheating of boiler metal, foaming
and priming, and high maintenance costs on strainers,
traps, and vents. The boiler installer should use the fol-
lowing procedure to clean oil, grease, and other im-
purities from the new boiler:

1. Close 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. Lnergize 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. Feed the water to the boiler as required to maintain



proper water level in the gauge glass. It may be
necessary to cycle the boiler 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, oil 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 boiler and, while the boiler is warm but NOT
HOT, remove safety valve and insert a hose nozzle
into the opening. Flush all interior surfaces of the
boiler with water under full pressure until all traces

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

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

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

9. To prevent the return of impurities to the boiler from
new or old piping 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 boiler 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 period of time. H serious leaks occur, stop the
boiler and gradually reduce boiler pressure or tempera-
ture. Do not attempt to make repairs while a steam
boiler has pressure or hot water boiler temperatures
are above 130°F.

Foaming or priming may occur in a steam boiler and
cause large 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 boiler water level, a high overload
on the boiler (i.e,, the sudden release of boiler steam
pressure into the mains by action of fast operating
valves), or the addition of too much boiler water treat-
ment. With serious foaming or priming, stop the boiler
and decrease boiler load. Then alternately blowdown
and 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 large amounts of makeup
water, extreme foaming or priming, scale in the boiler,
or internal corrosion or pitting, should be referred to a
company specializing in boiler water chemistry.

Frequently check the boiler water level in the gauge
glass of steam boilers, and check the boiler operating
prescure of steam or water boilers. Test the low water

cutoff by opening its blowdown valve to remove dirt,
rust, and sediment, and observe that burner stops as
the water level approaches the bottom of the water
gauge glass (gauge glass on steam boilers only).

DO NOT DRAIN BOILER during periods of shutdown
unless heating system is exposed to freezing tempera-
tures. On steam boilers, open boiler blowdown valve
and flush till clear while under steam presssure. On
water boilers, open boiler drain cock to remove impuri-
ties that have settled to the bottom of the boiler. Refill
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. If the water
side of the boiler 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 sediment, flush again. Dry in-
sides of boiler thoroughly, or refill with fresh water
and heat to release dissolved gases (see Filling Steam
and Water Boilers). Repeated draining and filling of
the boiler and/or the heating system can lead to the
same consequences as adding too much makeup water.

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

Periodically check and if necessary. tighten any gasket
bolts.

CHANGING HEATING ELEMENTS

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

2. Open 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 systemn valves located at each side of the
" boiler.

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

6. Remove the four (4) cap screws which secure the
burned out heating element to the boiler casting
and remove the burned out element.

7. Use a new heating element gasket and insert a new
heating element of the same type (voltage, dimen-
sions and KW or watts rating) into the opening in
the boiler casting. Secure the element to the casting
using the four (4) cap screws.

8. Fill the boiler with water to the corract level or
pressure,

9. Open the system valves located at each side of the
boiler.

10. Close the main electric switch in the boiler electrical
circuit.

(



Boiler Boiler Lbs. of Steam No. & Size No. of Circuits 208V. 200V 480V.
Model |Capacity [kw | per hour of Elements Required* 1 Phase 3 Phase 1 Phase 3 Phase 3 Pha-

No. BTU/Hr. ¢ @ 212°F. {

. 1 Phase { 3 Phase[l Phase|3 Phase |Amps® | wire4+ | Amps® | Wire+ | Amps®] Wire4 | Amps®| Wire4 {AmpsOlWi.. +
WATER
163,824 48 - 6.8KkW 3 16KW 2 1 116/1168 0/0 135 00 100/100 "n 17 0 58 4

CE-56- 191,128 }: 56 - 7-8KwW - - 154/116 | 000/0 - - 134/100 , 00/1 - - - -
CE-64.W 218,432 64 - 8.8KkW’ 4-16KW 2 ] 154/154 | 000/000 180 0000 134/134 00/00 . 155 000 78 3
CE-80.W 273,040 80 - - 5-16xw - 2 - - 135/90 00/2 - - 17/78 0/3 58/40 4/6
CE-96.W 327,648 26 - - 6-16KW - 2 - - 135/135| oo0/00 - - ll7/) 17 0/0 58/58) 4/4
CE-VN12.w 382,256 | 112 - - 7-16xXwW - 2 - - 180/135 | 0000/00 - - 155/117 | 000/0 78/58 3/4
CE-128-W 436,864 | 128 ) - - 8. 16KW - 2 - - 180/180 { 0000/0000 - - 155/155 | 000/000 78/78 33
STEAM .
CE-16-5 54,608 16 56.3 2.86kw | 1.16KkwW 1 1 78 3 " 48 [ 67 4 39 [} 20 8
CE-24.5 81,912 24 84.5 3.8kw - ' - nz 0 - - 102 1 - - - -
CEJ2S 109,216 32 1126 4-8kW 2-16KW 2 1 78/78 3/3 90 2 67/67 4/4 78 3 39 3
CE-40.5 136,520 40 140.8 5.8kw - 2 - t17/78 0/3 - - 102/67 /4 - - - -
CE-48.5 163,824 48 169.0 6.8XW | 3.16xW 2 1 nz/mz 0/o0 135 00 102/102 n nz [ 59 4
CE64.S 218,432 64 225.3 - 4.16KwW - 2x - - 90/90 2/2 - - 78/78 s 78 3
CE.80-5 273,040 80 281.6 - 5-16KW - 2 - - 135/90 00/2 - - 17/78 0/3 98 1
CE.96-S 327,648 96 3379 - 6-16KW - 2x - - 135/135 00/00 - - tt7/iiz /0 1z 1]

$+:Gross outpu! ratings. Piping loss not conlined to the heoted spoce shoyld be.added to the building loss 10 determine totol heating requirement.

d Numbor of circuits required to supply power 1o the boiler.
© Totol omperes in each circuit supplying power to the boiler.

Minimum U.S. Gouge wire sizes bosed on runs of 50 feet ‘'or less using 90° C. copper only. Comuh notional or local eleciricol code manuols for temperoture rotings of conductors other

x 480V. boilers require only one circuit.
Fuse Sizes: 208/240V. — 60 Amps; 4B0V. — JKS 30 Amps.
Boiter Woter Content (all sizes): Woter — 10.2 gols.; Steom —~ 7.0 gals.
Approximote Shipping Weigh! (all sizes): 300 Ibs.
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BASIC RVZ1 SEQUENCE OF OPERATIO:

1 - BLOWER OPERATION Option 2 - “Exhaust”

N . . 8 - Supply biower stops.
. 3 - During normal operation the indoor blowsr motor {B3) runs con- b - Return blower continues to un.

tinuously. The blower speed is determined by the EAS integrating X ]
analyzer and inverter (AB). i the unit has optional night setback < 23:.' d‘:.:p'::.' :::o.

but does not have smoks detectors, the blower motor cydies in Option 3 - “Intake™ :
response to hesating demands during night operation. When the # - Supply blower inues to run.
heaating demand is satisfied, the fan comrol {S6) allows blower t© b- Return blower

run untiithe hest dissipates from hest exchanger {gas hest only). - Outside da 'm:p." n.

M the unht has both night setback and smoke detectors, the blower d-Return dampol rs close.

motor operates in two modes: .
. . Option 4 “intake and Exhaust”™
. tion — Th
8 - Day Operation ¢ blowsr motor runs st the speed dictsted a- Supply bl ' continues 1o run.

by the integrating analyzer. g

b - Night Operstion — Without a hesting demand the motor con- b- gatur:ob‘l‘:wor continues 1o run.
tinues 10 run, but the speed is determined by the night blower :' R:ﬂ da mpen:pen. .-
contro! (R1). With a heating demand the blower motor speed - Retum pors cose.

. e e . R .. Upon power failure or during nite setback conditions, the return
is agsin dictated by the integrating analyzer. These provisions . I
allow the utilization of smoke detection during periods of and outside dampers close. Are ° smoke detecior tosi station

. - R it simulates smoke conditions to check performance of smoks de-
;:s': '::b;‘c;”l::: o ‘:’90 74 for addhional info fonon tectors. A direct acling actuator (B9) drives the outside dampers
'8 . ° T . whiie a reverse acting actustor {B10) drives the retumn air dam-

2 - The return-air blower {B4 - optional) runs whenever the indoor pers.
blower is operating. /,/

3 - Fire protection thermostats (524 & S25) are located in the retum
sir compartment and blower companment. Thermostas termi-
nate all unit operation st temperatures above setting.

4 - All other systems are dependent upon the blower operation. The
biower proving switch (S31), located in the indoor blower

N1- THE LENNOX ELECTRONIC ENERGY SAVING SYSTEM

The RVZ1 is equipped with a solid-state control system which cydles
the unit to match its output to the load requirements. The control has
two functions:

1 - To moduiste z0ne dampers to provide conditioned supply air that

5.

sirstream, senses a blower failure and shuts down all systems
within the unit.

With the presence of smoke, the smoke detection system (op-
tional) terminates heating and cooling functions and provides
four options of controlling blower and damper operstion. See

satisfies the hesating or cooling demands in each zone without
override.

2- To maintain hot and cold deck tamperstures in the unit that

satisfy the requirements of the zone with the largest heating load
and the zone with the largest cooling losd.

Figure 18,

Option 1 - “*Shutdown”

a - Supply blower stops.

b - Return blower stops.

¢ - Outside dampers close.
d - Return dampers close.

A - Zone Damper Control

Two sirtemperature sensors are used for sach zone —one located in
the conditioned space (A4 room sensor) snd one mounted in the
supply duct (RT4 discharge sensor). An electronic circuit compsres
the temperstures st room sensor and discharge air sensor to conrol
the position of zone dampers. See Figure 20.
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8 - In multiple unit Instalistions, the following guidelines sre re-
commended for mixing perimeter and core zones:
Meximum Losd Diversity
For optimum energy efficiency, instsil an RVZ1 equipped with
condenser heat and outside sir discriminator in applicstions with
maximum load diversity. See Figure 17. By imermixing perimeter
ond cors zohes, the hest rejected ino the retumn air from core
zones will be recirculsted into the supply air stream. A cooling
demand will initists DX cooling and bring additions! heatinto the
hot deck.:
Minimize Load Diversity
Minimize load diversity in instaliations less condenser hest and
outside sir disaimirgator. H possible design system so0 perimeter
zones go to one unit 8nd core zones o to another. See Figure 17.

Wi - ROOM SENSOR
Jwo types of room sensors are offered: the standard and a wide
no-losd band type. On a typical heating/cooling day, the load
demand swings trom moming heating to midday cooling and
back to late day heating. The standard room sensor controls the
hesting/cooling demand through the day within plus or minus 2
degrees of set point. The wide no-load room sensor gives approx-
imately 6 degrees range between the hesting and cooling de-
mand. The unit coasts within the no-load band. Temperasture
control remains plus or minus 2 degrees at either end of the bay
Refer to graph. 7

A - Installation
¥ - Room sensor mounts on a standard 2”° x 4" (51 mm x 102 mm)

ON UNITS LESS CONDENSER HEAT
AND OUTSIDE AR DISCRIMINATOR,

MINIMIZE LOAD DIVERSITY

l
~<t unrrjz-——,——Lj

PFEHIMETER
" ZONE . J

CURE
ZONE

NN

NN” 2
NiE
1

ON UNITS WITH CONDENSER HEAT
AND OUTSIDE AIR DISCRIMINATOR.

MAXIMIZE LOAD DIVERSITY -

outiet box Wall plste, decorstor plste, wiring subbass, electrical
frame snd cover make up the sensor assembly. See Figure 18.

2 - Do not locate room sensor on sn sxterior wall, in an emtryway, or
in dvea sunlight See Figure 16.

3. Mske certsin room sensor or sensors sre located where thoy '

sample sir in the occupied space for a particular zone, however,
direct impingement by discharged sir upon the room sensor
should be avoided or minimized. See Figure 16.

4 - All room sensors should be maimained st approximstsly the
same set point. . i

REGULAR THERMOSTAT COMPARED TO
WIDE NO-LOAD BAND THERMOSTAT.

. ‘ Regular Thermostat

+25°F - \
{-3.8°C)

\
|
\
\
1
|
\
|

0° \

: Wide

\ ‘ No-lLoad
\ Band
1
1
|

{sbove or balow set point)

SUPPLY TEMPERATURE

1
-2U0°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 Box

Wiring Subbase

Termina! 1 Locaton

PGURE 17

FGURE 18




DAMPER ACTUATOR

DISCHARGE SENSOFﬁ

ZONE DAMPER CONTROL

*ana:
ve

AR S ey
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LOAD ANALYZER
MODULE

ROOM SENSOR

PGURE 20

The zone dampers in the Varizone are designed so the hot and cold
damper blades operate independently. A magneticspring overdrive
machanism will allow one blade 1o remain a1 closed or at minimum
position while the other is opening. The minimum position is adjust-
sble from zero 10 45 degrees. This feature minimizes air mixing

between the two decks, thus sliowing trested air to go 1o the zones

that require it.

As the room tempersturs changes from the room sensor set point,
the zone dempers will move 1o satisty the demand. On a change in
discharge air temperature, the zone damper will reposition in antici-
pation of the effect on room tempersture.

in addition 10 the standard room sansor, an optional “’no load” band
room senso? allows 8 wide tempersture differential of 6 degrees
before cycling the hesting or cooling in the RVZ1.

H the conditioned zone requires more CFM than a particular dsmper
opening can deliver, two or more dampers must be linked together
10 provide the needed CFM. Adjacent dampers can be slaved t0-
gether using mechanical linksge. Non-adjacent dampers can be
electrically slaved together. Only three dampers may be mechsni-
cally kinked 10 one actuator. ¥ mors than 3dampers arerequired for s
z0ne, USe 2 OFr MOTe sctusiors and slave electrically. Atthouph sev-
eral dsmpers may be linked together, they still constitute one rone

I -3

and are conssquently controlled by one room sensor. Refer to “Elec-

tronic Zons Control” on page 87 for additions! information on slav-

ing dampers.

Two zone control options are available:

1-2C17 Zone Contro! System - Actustor modulates in response to
the variable voltage signal transmitted by the demands of the
room sensor.and discharpe sensor.

2 - 2C8 - This actustor is used with remote mixing boxes for dus!
duct applicmions. -

B - Hot And Cold Deck Controls .

The EA3 load analyzer module cycles the unit in response 10 the zone

with the greatest heating demand end the zone with the grestest

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

20. i no zone has a demand of sufficient magnitude to actuste sither
the hesting or cooling functions, the system will coast with only the
blowers running.

Overriding controls monnor cold and hot deck temperstures 1o pro-
tea unh from probleim rones (a zone which transmits 8 constant
hesting or cooling demand).

Il - VARIABLE AIR
in addition to zone tempersture control, the RVZ1 incorporutes
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energy conservation features which lower the watt consumption of
indoor blowsr motor and return air blower motor {if used). These
controls regulste blower motor speed in proportion to zone de-
mands. The EAS integrating anslyzer receives the zone signals from
the room sensors. h analyzes these signals 10 determine the units air
requirements and then transmits 8 DC volt blower command signal
i0 the invener. The invener responds 10 this signal and changes
blower motor RPM correspondingly. The EAS has 8 minimum speed
adjustment which is factory set at 45% of full air. Figure 21 lllustrates
the blower command signal.

I -
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Y individua! zones require a constant sir volums, the RVZ1 1one
dampers can be field adjusted to provide the desired smount of zir
flow.

For a detsiled explanstion of the blower operation, refer to
“BLOWERS"” on page 72.

I8 - CONDENSER HEAT

The condenser heat option is usad in conjunction with Outside-Air-
Discriminator and Power Saver. The condensar hest coil within the
hot dack gives off heat from the No. 1 refrigeram circuit whenever




compressor 1 is running andthere is » hesting demand. The function

chant in each respective hesting section illustrate staging of con-

denser heat. The “Refrigersnt Cooling” section on psge 57 explsins
»ndenser hest operation. The following table lists the svailable heat
o sze unit.

CONDENSER HEAT CAPACITY
Skre Unht Btuh Avaliable | I Kcalhr Avallable
RVZ1-185 T '
RVZ1-1857275 85.000 - ko
RVZ1-275 125,000 31 500
RVZ1-300
RVZ1-360 155,000 39 060
RVZ1-41§ 125,000 31 500
RVZ1-600 155,000 39 060
IV - GAS HEAT

Gas heat capacities range from 275,000 through 850,000 Btuh input.

1 - On a hesting demand, the combustion sir blower is energized to
provide 8 prepurge period to clear combustion chamber. A time
delay brings on the first stage of gas heat sfter the prepurge
period has elapsed.

2 - An additiona! hest demand brings on the second stage of gas
hest sher 5 minune delay.

3 - A power bumner, with individusl electronic safety controls sfat
monitor flame conditions, is incorporated on sach hest
changer used. Two high limit controls shut down bumerls) at
sxcessive hot deck temperatures.

V - ELECTRIC HEAT

Electric heaters range in size from 45 KW 10 150 KW. Each elemnent

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

trols stepping of elements 10 satisty the heating demand. Lockout
relays balancs the load between slectric elements and compressors

"+ prevent overloading the main switch.

Vi- HOT WATER AND STEAM HEAT
The motorized valve controls flow through the hot water and steam
coils.
1 - A hesating demand will open valve.
8 - The steam coil uses a two way valve.
b - The hot water coil uses a three way valve 10 either direct hot
water 10 coil or by-pass coil.
€ - An suxiliary circulstor pump {optional) continuously circulates
water through coil
2 - Both colls are equipped with air bleed valves. The hot water coil
has » drain valve.
3 - The freeze protection thermostat (S40) monitors the coil manifold
temperature and opens the vaive 31 » set point 1o prevent coil
freezing.

Vil - POWER SAVER

1 - The Power Saver consists of outside and return air dampers
which sre linked together. These dampers open and close in
reverse relstionship to each other. A cooling demand modulates
the outside dampers open. ¥ the fresh air cannot satisty the
demand, mechanical cooling will be engaged.

2 - The Power Saver actuator has a minimum air adjustment to set

for s specific amount of fresh air.

3 - The enthalpy control {S18) senses both temperature and humid-
Ity or the heat content of the outdoor sir. When the hest content
rises above contro! set point, the outside dampers close to
minimum position.

4 - The Outside-Air-Discriminator (optional) holds the outside
dampers st minimum position 8t 8 given switch point in the
hesting mode.

5 - The moming warm-up contro! {S16) holds outside dampers s
closed position until the return sir tempersture has risen -bovo
the sat point.

6 - On nite setback, the outside air dsmpers are in the fully cloud
position..

7 - Tho sandstorm switch (S17-optionsl) is a manual switch which
closes the outdoor dampers.

Vill - REFRIGERANT COOLING

The opersting sequence and cooling fum:tnons vary according to the

size of the unit.

1-The Lennox L6 compressor has two speeds which run st 1,800
RPM st low speed and 3.600 RPM at hispeed. Each L6 compressor
has a positive interiock between speeds to prevent both speeds
from being energized simuhttaneously. There is 8 time delay be-
tween speeads.

2 - Each compressor has an individual refrigerant circuit. The No. 1
refrigerant ciréuit is equipped with a hot gas by-pass vaive for
conditions requiring reduced capacity. As the suction pressure
drops below the hot pas valve set point, the valve opens to

- prevent an evaporator coil freeze-up.
RVZ1-3007360/600 units are also equipped with an additional so-.
lenoid valve (L1) which only permits hot gas by-pass when the LG
compressor is on low speed.

3 - Each compressor is protected by 8 high gos pressure switch
(S32). low gas pressure switch {S34), smbient thermostat (S33)
and a crankcase heater. In addition 8 and 11 10n compressors use
intemal cutout thermostats (S35) and overicad relays while the 15
ton compressors use inwinding thermistors with a protection
module (A1).

4 - The compressor monitor (S38) locks out compressors whenever
the outdoor air falls below set point.

5 - The evaporator low limit (S41) control locks out compressors
when cold deck temperature drops below set point.

6 - The following list matches compressor usage 1o unit size.
a-RVZ1-185 uses two L2, 8 ton compressors.

b - RV21-185/275 uses two L2, 8 ton compressors but has a larger
evaporstor for 19 tons of cooling.

c- RVZ1-275 uses two 12, 11 ton compressors.

d - RVZ1-300 uses one L6, 15 ton compressor and one 12, 11 ton
COMpressor.

e - RVZ1-360 uses one L6, 15 ton compressor and one 1.2, 15 ton
COMPpressor.

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

g - RVZ1-600 uses one L6, 15 ton compressor and two L2, 15 ton

compressors.

IX - CHILLED WATER

A motorized valve controls flow through coil. The vaive is located on
the retum Jine from the coil and has three ports — inlet, outlet and
by-pass. Each chilled water coil is equnpped with an air-bleed and »
drain valve.




PARTS ARRANGEMENT
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{EVAPORATOR)

ZONE DAMPEF

QUTDNOoR CONL
(CONDENSER)

EXHAUST AR DAMPERS
RETURN AIR BLOWER
RETURN AIR DAMPERS

INVERTER

WIRING MAKE-UP - FUSING - CONTROL PANEL
INDOOR BLOWER COMPARTMENT

WIRING AND PLUMBING SERVICE INLET OPENING

CONDENSER MEAT COIL (OPTIONAL)

HEATING COMPARTMENT

ANALYZER HOT Dk DECK DAMPER RVZ1-185, 185/275, 275 300)AND 360 UNITS
OUTDOOR COIL {CONDENSER) Z COMPRESSOR
COMPARTMENT
OUTDOOR FANS (CONDENSER

OUTDOOR AR DAMPERS

FILTER COMPARTMENT.
{1 SLAB FILTERS SHOWN)

INDOOR COIL:
(EVAPORATOR)

ZONE DAMPER
ACTUATOR

RETURN AR BLOWER

EXHAUST AR DAMPERS
RETURN AIR DAMPERS

INDOOR BLOWER COMPARTMENT
INVERTER )

WIRING AND PLUMBING SERVICE INLET OPENING
(NOT SHOWN)

CONDENSER HEAT COIL (OPTIONAL)
WIRING MAKE-UP - FUSING - CONTROL PANEL INOT SHOWN)

INTEGRATING—4
ANALYZER

HEATING COMPARTMENT
COLD DECX DAMPER ™

RVZ1-415 AND RVZ1-600 UNITS
HOT DECX DAMPER




SERVICE FLOW CHARTS

With 8 piecs of squipment as sophisticated as the RVZ1 unit. it can
often be difficult to locate the source of trouble from s given set of
conditions. .

The following servica flow charts are designed to direct you 1o the
fikely source of trouble from centsin observed or readily determined
conditions. .

When going through the following service flow charts, always start
with “Supply And Return Air Blower Operstion.” Once the indoor
snd return air blowsrs sre running, go to the fiow charts for “Hot
Deci” or “Cold Deck." The schematic wiring disagrams provided on
the unit are to sssist you in understanding the various circuits.

SERVICE FLOW CHART FOR INDOOR AND RETURN AIR BLOWERS

Indoor and retum sir blowers do not run

. row o <5

Is main disconnect “on’’?
{located in master control panel)

<

Check fuse in 120 volt power circuit fusetrons

Is power supply voltage the same as unit nameplate

Check blower motor fusetron
{located in master control panel)

N

Is system.clock timer in “Day Position"?
{located in blower compartment)

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

1

With motors running, check full load
amps against motor hameplate

o

Check for loose or broken blower belts

T

Is nite setback switch in *’Day Position”? {located remote)

T

Is readout panel system switch “°On’? (located remote)

- 1 o

Reset mixed air fire protection thermostat
{located in blower compartment)

|

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

Refer to Service Representative or to Service Manual ' _ I




" SERVICE FLOW CHART FOR HOT DECK OR HEATING SECTIONS

No heat

i

Is at least one zone calling
for heating?

" Indoor and return sir blowers
running

s Ay g it rpar i -

Is sail:switch closed energizing
.. .58l switch relay?
(located on indoor biower scroll)

is EA3 load snalyzer
module opersting properly

) |

Is portion of heatingde-energized

by overriding controls

HOT WATER OR STEAM | o

1
GAS

|

Are all manual gas valves open?
{located in heat section vestibule)

|

Are high or ¥’ gas pressure switches
locked out? (FIAFM units only)

ELECTRIC

s door interlock switch closed?

]

Are combustion air blowers
on gas units running?
{located in heat section vestibule)

]

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

Are limit contro) contacts closed?
(located in heat section vestibule)

1

|

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

Is hot water up to temperature
or ct@am up 1o pressure

1

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

|

Is hot water or steam valve
operating (visual check)

1

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

.. Reset pnmary controls
{located in master control area)

]

Check safety limits to electric
elements

|

1

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

Is EAS sequencer enerpizing
element contactors?
{located in master control panel)

|

1

After primary controls prove pilot,
main gas valves should be energized

Check amperage draw on individual
heating elements. Ali should register
appro_ximatelv the same amperage

(located in heat section vestibule)

Ignition transformer shuts “"Otf’

6 min. delay on 2nd stage

Refer to Service Representative
or to Service Manua!

1-8




SERVICE FLOW CHART FOR COLD DECK OR COOLING SECTIONS

Outside temperature
above 70°F (21.1°C)

- Insufficient or no cooling

|

I

indoor and return air
blowers running

Are power saver controls
correctly set?

is at least one zone calling
for cooling?

|

Is EA3 load analyzer module
opersating properly

Is sail switch closed energizing
sail switch relay?
{locsted on indoor blower housing)

Is portion of cooling de-energized

CHILLED WATER COOLING

by overriding controls

REFRIGERANT COOLING

—lp ot
Check compressor power
~ supply fusetrons
- {located in master control panel)

Is main pump running?
(located remote)

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

Is water at correct temp.?

Check compressor safety circuit fuses
{located on compressors)

Is water val

ve operating?

{visual check)

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

Air restriction over coil?

Are pressure switches open?
(intemal to compressor})

. ,rAir restriction over evaporator coil? ]

[ Is evaporator coil icing or frosting? J

Are condenser fans running? 1st stage
condenser fan may be off becuzase
of condenser heat

Insufficient refrigerant charge?

T

|

Refer 10 Service Representative or to Service Manual




T T T T ENGINEERING DATA

LRI  wemore semoour eamess eEsne

For All Season Equipment December 15, 19

. Supersedes 5-15-/

Central Station Check of Heating-Cooling Equipment

The operation of heating-cooling equipment can be checked at
a glance on a Remote Readout Control Panel conveniently
located within the conditioned area. Complete panel consists
of a control panel and rough-in box. The rough-in box may be
installed during building construction and the contro! panel
added at a later date. One panel -is required for each
heating-cooling unit. Panel may be installed individually or in
multiples. See typical installation sketch.

Signal lights on the panel indicate “"Systemn On’’, *’Combustion
Lockout”, “"Condensing Unit inoperative’” and *’Dirty Filter”.
Check switches are provided to prove signal light operation.
Two on-off switches control “‘System Auto-Off” and
*Condensing Unit Auto-Off” operation. Panel is equipped
with a manually operated 12 hour clock timer. Timer overrides
night setback controls providing normal operation for the time
period set. The combustion lockout signal circuit operates a
relay that can be connected to a telphone circuit signalling the
serviceman of a 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 light.

-

Remote Readout Panel

and Rough-in Bo:
Field wiring will vary depending on type of system and unit oush-in Box

used in installation. 6 to 12 class |l field wiring connections

are required from the heating-cooling equipment to the remote

readout panel. See field wiring diagrams. See Installation Typical Installation
Instructions for complete wiring diagrams,

One Remote Readout Control Panel and Rough-In Box is
available for all applications. Specify BM number when ordering.

RPC0-1 Rough-In Box (BM1.5358) : \*‘

P2 ad trol Panel (BM2- % , ‘
R. 2 1 Remote Readout Con ol Panel (F .2 5358) ( QQQQ Rﬁ "g
Additional controls are required for use with the Readout ws= T |To =< ) SAl
Pane! and must be specified when ordering, . . I
DMS2 and DMSR2 Applications L&, X4 K ‘ i
Filter Flag (BM-4338) = === | ' : v, S
Compressor Monitor Thermostat {BM-4875) opoolezzr) ; 1]
DMS3 Applications: _ . ' -
Filter Flag (BM-4338 ake B4 - .
itter Flag ( 8 5 AR Ef | —_—
GCS3 And OCS3 Applications: _ t :
Remote Readout Panel Kit (BM-5817) N
Consists of: 1-—Filter Flag 13

1—Compressor Monitor Thermostat
1—Relay Control Panel

CHAB Applications
Remote Readout Panel Kit (BM-5893)
Consists of: 1—Filter Fleg
1—-Compressor Monitor Thermostat

. Bank of panels instslied on an office wall.
Note: Speciications, ratings snd dimensions subject 10 change without notice, I - -l 0



SEQUENCE OF OPERATION'

Indicates blower is operating and system is giving normal “‘occupied’’ operation. When this hght is

SYSTEM ON out, system is mopetatwe or equipment is on night setback control.

O O_OMBUST'ON Light will come on whenever flame sensor control locks out. (Gas or Onl fired units-only.)
zy LOCKOUT -
< -
. g _ When' system calls for cooling this light will come on in approximately 45 seconds jf suction line
% - CONDENSING oesn’t cool down. Due to delayed starting of the condensing unit through the timed off control,
o § UNIT _|this light may come on for a short period and then shut off indicating proper operation.
] ‘_.: INOPERATIVE |DMS3 applications — light will come on if any compressor safety control opens, indicating that a
« compressor is not running.

DIRTY FILTER When filter becomes excessively dirty the light will come on indicating a requnremem to change or

' - jclean filters.
O SYSTEM Shuts down entire system except for the combustion air motor on gas fired-units and the water
2 “AUTO’* “OFF"” lpump on hot water units. )
o (7]
: 'i' MANUAL }Ovemdes night: setback controls. Set the 12 hour clock timer to give the required hours of system
8 g OVER-RIDE operation during any period when the system is on night setback. When the timer shuts off, the
2 5 TIMER stem returns to night thermostat control or off if night setback controls are not used.
v =
« CONDENSING UNIT . . . A

“AUTO" “OFF" Overrides the condensing unit control circuit.

DIMENSIONS (in.)

For All Season Equipment
(Net Weight 6 Ibs.)
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:a'(;’%

THERMOSTAT (S)
OR
MIXING DAMPER

DMS2 and DMSR2 UNITS

NOTE—Up-Flo Model Shown (Down-Flo Mods! Sama) -

REMOTE
READOUT"
PANEL

SYSTEM

CLOCK
TIMER

DISCONNECT
SWITCH

(BY OTHERS)

DMS2 UNIT

4

HEAT | coouine
SECTION SECTION

OPTIONAL .
RETURN AIR
BLOWER

BLOWER .

SECTION

DAMPER-FILTER |
SECTION,

A-—Power Source (See DMS Bulletin for complete Field Wiring)

B—Two wire low voltage {Thermostat)
- Three wire low voitage {(Modulsting Demper Motor)
Two or three wire low voltage {Mixing Boxes)

C—Ten wire low voltage

D—-Two wire low voltage

All wiring must conform 10 NEC and locsal electrical codes.

NMSI UNITS

DMS3 UNIT

o] &

REMOTE SYSTEM
READOUT CLOCK
PANEL TIMER

THERMOSTAT (S)
- OR
MIXING DAMPER

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

B—Two wire low voitage (Thermostst)
Three wire low voltsge (Modulating Damper Motor)
Feur wire low voltage {Mixing Boxes with Load Sensor)

C—Nine wire jow voltage

D—Two wire low voltoge

Al wiring must conform to NEC end local slectrical codes.

1-12




‘

GCS3 SERIES UNITS AND OCS3 SERIES UNITS

SINGLE PACKAGE UNMIT

DISCONNECT
AEMOTE SWMITCH
READOUT @Y OTHERS)
PANEL @

’@@5"

%" -
N

CONTROL BOX
SYSTEM | IGCS3 953 ONLY)
cLoCcK NITE EE; (OCEI SERIES)
YiMER [ THERMOTTAY | [ m""“'"]

MONITOR
THERMOSTAY

MEAY

A—°*Nine wire low voliage (Single Stage Heat and Single Stage Cool)
"*Ton wire low volisge (Two Stage Heat and Single Stage Cool)
) (Single Stage Heat and Two Stage Cool)
*Elsven wire jow voltege (Two Stagé Heat and Two Stage Cool)

*it POWER SAVER and Nite Setback Controls -
sre used one sdditional wire is required.

" B~Four wire low voltage (Single Stage Heat and Single Stage Cool)

Five wire low voltege {Two Stage Heat and Single Stage Cool)

C—Two wire low voltage

D—Two wire low voltage {Without POWER SAVER)
‘Three wire low voltage (With POWER SAVER)

E—Three wire power (See Unit Electrical Data Table)
F~One wire {120 voltage) (GCS3-953 only and OCS3J series)

Al wiring must conform to NEC and local electrical codes.
11 Yocal electrical code permits may be class 2 wiring.

(Single Stage Heat and Two Stage Cool)
Six wire low voltage (Two Stage Hest and Two Stage Cool)

CHAS8 SERIES COOLING ONLY
CHAB SERIES COOLING AND ELECTRIC HEAT
CHAB8-1853 AND CHAB8-2753 COOLING ONLY

SINGLE PACKAGE UNITY
4

ODISCONNECY
Lol e {mee]
' A—*Six wirs low voltsge (Single Stege Cool) I g ©
' *Seven wire low voltage {Two Stage Cool) ~ u ®\ conthoL [
(Single Stage Cool and Single Stage Heat) 80X
*Eight wire low voitage (Two Stage Cool and Single Stage Heat) L_& e
{Single Stage Cool and Two Stage Heat) /@ » THERMOSTAY
*Nins wire low voitage (Two Stage Cool and Two Stage Heat) e '
*1# POWER SAVER and Nite Setback Controls e
8re used one sdditional wire is required. cLoc [m: mre “J [m:auoﬂxr]

B~Three wire low voltage {Single Stage Cool)
Four wire low voltege (Two Stage Cool)
L (Single Stage Cool and Single Stage Heat)
Five wire low voitege (Two Stage Cool and Single Stage Heat)
{Single Stage Cool and. Two Stage Heat)

) CHAB-1853 AND CHAS8-2753 COOLING AND ELECTR!C HEAT
Six wire low voltage (Two Stage Cool snd Two Stege Heat)

SINGLE PACKAGE UNIT

" C~=Two wire low voltage Juware THERMOSTAT N . Jl FILTEN I
TADOUT mY OV
D—Ywo wire low voltage (Without POWER SAVER) PantL — © ==

Three wire low voltage (With POWER SAVER) - “ ®
E~=Two or three wire power (See Unit Electrical Dats Table)

Q @

Ll ==

F—Five wire low voltage (Single Stage Hest)

Six wire low voltage (Two Stage Hest) hiisil
Al wiring must conform to NEC end tocal ef ical cod " EC p
) If tocs! electrical co§o permits may be cless 2 wiring. m pory stk ELECTRC NEAY
: Toegn THERMOSTATY WY OTHERS) COMTROL BOX

B m—
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APPENDIX J
AS-BUILT DRAWINGS



LIST OF AS-BUILT DRAWINGS

J-1: Architectural Floor Plans

J-2: Architectural Elevations

J-3: Solar System Equipment Schedule

J-4: Storage Tank Details

J-5: Storage Tank Floating Slab

J-6: Solar Panel Flashing and Gutter Details
J-7: Storage Tank Heat Exchangers

J-ii
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