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1. GENERAL INFORMATION

Steffes ETS Heat Pump Boosters (HPB) operate on the principle of utilizing off-peak electricity, available at
preferential rates, to heat the structures they serve.

When off-peak rates are available (up to several hours each day), the HPB converts electricity to heat which isthen
stored in its ceramic brick core. This stored heat becomes available for space heating needs as determined by aroom
thermostat strategically located in the living space.

Asitsnameimplies, the HPB has been devel oped to supplement the heat output of adwelling's central heat pump
system. Although noted for efficient performance, air-to-air heat systems may suffer diminished capacity during colder
times of the year when heating requirements are most critical. Resistance strip heat has been used to bolster heating
output during those periods but is a costly solution from an operational cost standpoint. Heat provided by the HPB is
much less costly and is provided at temperatures leading to significantly improved comfort.

Flexibility is also an inherent feature of the HPB. Configured much the same as a small storage furnace and
equipped with an adaptable control package, the HPB can be utilized as a central furnace for small homes and condo-
miniums or serve to supplement existing heating systems. Proposed applications must always be tested against dwelling
heat loss versus unit heating capacity and space available for installation.
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2. OPERATION

A. CONTROL SEQUENCE

*SPACE TEMPERATURE CONTROL

Inits primary application, supplementing the output of a heat pump, the HPB is normally installed closely adjacent
to and downstream from the heat pump air handler. Installation ducting (see INSTALLATION section) allows the HPB
to draw off a portion of the supply air leaving the heat pump air handler, heat this air as required, and return it to the
supply duct downstream from the HPB. This ensures comfort while utilizing the efficiency of the heat pump.

*CORE CHARGING

The SFIII circuit board, serving as the master controller with its sensor in the outdoor air, normally determines what
level of chargeis suitable for prevailing climatic conditions. Upon receipt of the utility off-peak signal, the master
controller operating in conjunction with a core temperature controller, initiates the appropriate core charge level. These
levels are determined in accordance with the following schedule:

CORE CHARGING SCHEDULE
(TABLE1)

During core charging, heating elements are staged on and off in 7.3 kW increments (maximum).

SUMMER/WINTER OUTDOOR AIR CHARGE kW INPUT FOR HPB (MAX) CORE TEMP.

SWITCH POSITION TEMP. (°F) LEVEL 11 15 22 oF (Nominal)
Winter 45 1 7.3 7.3 11.0 500
Winter 35 2 11.0 14.7 22.0 900
Winter 25 3 11.0 14.7 22.0 1350
Summer 35 1 7.3 7.3 11.0 500
Summer 25 3 11.0 14.7 22.0 1350

*SUMMER/WINTER SWITCHING

Heat calls are unlikely during summer months; but, for those owners interested in maintaining a reduced heating
capacity during off-season periods, a SUMMER/WINTER switch is provided (See Figure 1). Core charge levels will
vary according to the switch position (See Table 1).

Alternatively, owners may choose to simply turn the booster off during off-season periods by moving all 60 AMP
core charging circuit breakers to their off (down) position. The 15 AMP circuit breaker must be left in the on (up)
position for proper operation of other heating and controlled devices (See Figure 2).

*/AUTOMATIC CONTROL SEQUENCE

Supply air tempering by the HPB is afunction of temperature conditions being sensed by the space thermostat and
controllers provided with the booster. The space thermostat provided with the heat pump incorporates Stage 1, Stage 2,
and Emergency Heat control points. The effect of these control points, core charging requirements, and on-peak/off-
peak periods are summarized in Table 2, Table 3, and Table 4.
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*OUTDOOR AIR SENSOR OVERRIDES

Manual Override

Core charge levels are normally determined by the master controller's outdoor air temperature sensor. This unit
comes equipped with a switch that can be used to override the outdoor air temperature sensor (See Figure 1). This
override switch hasthree positions: AUTO, HIGH, LOW.

-AUTO - core charging is controlled by the outdoor air temperature sensor (See Table 1).
-HIGH - core will take on aLevel 3 charge during off-peak periods regardless of outdoor air temperature.

-LOW - corewill take on aLevel 1 charge minimum during off-peak periods regardless of outdoor
air temperature.

Single Cycle On-Peak Override (Utility Regulations Permitting)

When permitted, a single cycle override is provided for use during on-peak hours, enabling a Level 1 core charge.
The overrideisinitiated by the "START" toggle switch of the override switch pair (See Figure 1) and may be cancelled
by the "CANCEL" toggle switch. The override function will automatically cancel when the control period ends. (For
further information on this override capability, contact your electric utility company.)

|

UNIT CIRCUIT BREAKERS
(FIGURE 2)

CHARGE CONTROL PANEL
(FIGURE 1)
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B. MAINTENANCE/CLEANING

General cleaning of the booster's sheet metal cabinet should be conducted at the owner's discretion. No other routine
maintenance is required.

CAUTION: Asistruewith all heating appliances, materials that may produce
explosive or flammable gases MUST NOT BE USED OR STORED
NEAR THE BOOSTER.

- Page 3 -




C. HPB CONTROL DEVICES & SAFETY LIMIT DEVICES

(TABLE 2)
DEVICE CONDITION
CATEGORY NAME LOCATION MONITORED ACTION
Contral Outdoor Air Outside in a protected Outdoor Air Signals to the charge control
Devices: Temperature location providing Temperature system to set core charge
Sensor representative outdoor level in relation to outdoor
air temperatures. (See temperatures (SeeTablel).
Outdoor Sensor Placement
in Installation Section)
Charge Control HPB Electrical Section Core Temperature Maintains core tempera-
Thermostat ture level in response to the
outdoor air temperature
Sensor.
Low Temperature Supply Duct (minimum Supply Air Modulates HPB mixing
Duct Sensor of 3' downstream from Temperature damper to maintain
HPB supply discharge) comfortable supply air
temperature (Stage 1
heat call).
Air Discharge Air Discharge Outlet Port HPB Discharge Modulates HPB mixing
Controller Air Temperature damper to maintain
maximum HPB dis-
charge air temperature
(Stage 2 heat call).
130° Low Core See Figure 10 Core Temperature De-energizesHPB
Temperature blower below preset
Switch temperature
(See Table 3).
Safety Core Charging High] HPB Limit Bar (See Core Temperature De-energizes HPB
Devices: Limit Switches: Figure 9) resistance heating

(3) each HPB11B elements.

(4) each HPB15B

(6) each HPB22B

Air Discharge Air Discharge Outlet HPB Air Discharge De-energizes HPB

High Limit Port Temperature blower when discharge
air exceeds 190° F.

Slam Gate Air Discharge Outlet HPB Air Discharge At air discharge

Port

Temperature

temperature of 212° F,
fusible melt link re-
leases slam gate,
positively blocking
discharge air. All HPB
electrical functions de-
energized.
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D. HPB AIR DELIVERY CONTROL STRATEGY

(TABLE 3)

MODE

STAGE 1HEAT CALL

STAGE 2 HEAT CALL
(EMERGENCY HEAT)

AIR CONDITIONING CALL

On-peak without
compressor control

HPB core blower energized.
Supply air temperature
maintained at pre-set
comfort level.

If core temperature is below
the preset minimum temper-
ature, HPB will not respond.

» HPB core blower energized.
e HPB air discharge

temperature maintained
at 160° F.

» 130°low core temperature

switch bypassed.

* HPB core blower
de-energized.

» Heat pump air handler
blower energized.

e Heat pump compressor
energized.

Off-peak without
compressor control

HPB core blower energized.
Supply air temperature
maintained at pre-set
comfort level.

If core temperature is below
the preset minimum temper-
ature, HPB will not respond.

e HPB core blower energized.
e HPB air discharge

temperature maintained
at 160° F.

» 130°low core temperature

switch bypassed.

» HPB core blower
de-energized.

» Heat pump air handler
blower energized.

e Heat pump compressor
energized.

On-peak with
compressor control

HPB core blower energized.
Supply air temperature
maintained at pre-set
comfort level.

130°low core temperature
switch bypassed.

» HPB core blower energized.
e HPB air discharge

temperature maintained
at 160° F.

» 130°low core temperature

switch bypassed.

» HPB core blower
de-energized.

» Heat pump air handler
blower energized.

e Heat pump compressor
de-energized.

Off-peak with
compressor control

HPB core blower energized.
Supply air temperature
maintained at pre-set
comfort level.

If core temperature is below
the preset minimum temper-
ature, HPB will not respond.

» HPB core blower energized.
e HPB air discharge

temperature maintained
at 160° F.

» 130°low core temperature

switch bypassed.

e HPB core blower
de-energized.

» Heat pump air handler
blower energized.

e Heat pump compressor
energized.
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E. HPB CORE CHARGING CONTROL STRATEGY

(TABLE 4)

MODE

STAGE 1HEAT CALL

STAGE 2HEAT CALL
(EMERGENCY HEAT)

AIR CONDITIONING CALL

On-peak without
compressor control
(above 45° F outdoor
air temperature)

No core charging.

No core charging unless
override activated, then
Level 1 core charge.

No provision for
core charging.

Off-peak without
compressor control
(above 45° F outdoor
air temperature)

No core charging.

Core heating elements
activated to provide
Level 1 charge.

No provision for
core charging.

On-peak without
compressor control
(above 45°F outdoor
air temperature)

Core heating elements
energized to provide
Level 1 charge only if
override activated.

Core heating elements
energized to provide
Level 1 charge only if
override activated.

No provision for
core charging.

Off-peak with
compressor control
(above 45°F outdoor
air temperature)

Core heating elements
energized to provide
Level 1 charge.

Core heating elements
energized to provide
Level 1 charge.

No provision for
core charging.

On-peak (any out-
door air temper-
ature below 45° F)

Core heating elements energized to provide Level 1
charge, with or without heat call; but, only if on-peak
override activated. Charge input of the HPB11 and HPB15
islimited to 7.3 kW. Charge input of the HPB22 is

limited to 10.9 kW.

Off-peak (outdoor
air temperature of
45° F)

Core heating elements energized to provide Level 1 charge,

with or withour heat call.

Off-peak (outdoor
air temperature
of 35°F)

Core heating elements energized to provide Level 2
core charge, with or without heat call. All core heating

elements energized.

Off-peak (outdoor
air temperature
of 25°F)

Core heating elements energized to provide Level 3
core charge, with or without heat call. All core heating

elements energized.
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3. INSTALLATION

A. SHIPPING

Steffes ETS Heat Pump Boosters are shipped in modular fashion for ease of handling. (See Shipping Data Sheet in
Appendix). Following delivery of the booster to itsinstallation site, merely remove the packaging materials, and, the
unit is ready for installation.
B. UNIT PLACEMENT

The weight of the unit must be taken into consideration when selecting the installation surface. A level concrete
floor is the best surface on which to place the Heat Pump Booster, but most well supported surfaces are acceptable.

CAUTION: Consult abuilding contractor or architect if in doubt about floor load capacity.
See unit specificationsin the Appendix for size and weight of unit being installed.

Locating the Heat Pump Booster directly adjacent to the home's heat pump is most desirable, but any suitable
location within twenty (20) feet of the heat pump's warm air plenum is acceptable. Consult factory on locations of

greater distances.
CLEARANCE DIAGRAM

(FIGURE 3)
|

6" MIN. CLEARANCE

Allow clearance of three (3) inchesfrom back and sides, six (6) ‘
inchestop clearance, and a minimum of thirty-six (36) inches from the
front of the unit to allow for servicing. This clearance area must be

C. CLEARANCE REQUIREMENTS

kept open and free of debris. Do not place anything on top of unit or FRONT

allow objectsto fall between the booster and adjoining walls. A VIEW

minimum of one (1) inch and zero (0) inchesto acombustible floor

surface must be maintained between the duct and the booster. T [ SRR L
Small enclosed areas where units are to be installed must be well CLEARA’*‘%

ventilated. A minimum of sixty-four (64) square feet isrequired with
aminimum 24" X 24" door louvre.

D. SET-UP AND BRICK LOADING PROCEDURE s

"Total width with clegrances

GENERAL NOTES:
A. See Shipping Data Sheet in Appendix for components included with unit in shipment.
B. For crossreference to number coded components, see Figure 10.

INSTALLATION TIPS:

a. Removeloose brick materials during loading phaseto prevent uneven stacking
of bricks.

b. SeeFigure4 for installation of thelast middle brick.

c. Toensure adequate room for brickloading, the top or bottom 1' X 4' core spacer piece
can be used to hold theinner brick cavity wells apart.
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1. Lift carton off storage cabinet.
(CAUTION: Donot install unit on itsshipping pallet!)
2. Moveunit to position and adjust leveling legs (23).
(CAUTION: Leveinglegsmust not be extended morethan one(1) inch.)
3. Aftertheunitisset and leveled, brick loading may begin.
(NOTE: Oncebricksareloaded, the booster can no longer be moved.)
4. Remove sheet metal screwson thelower edge of the cabinet's painted front panel (33).
5. Pull painted front panel (33) out at bottom edge to detach.
6. Remove sheet metal screws around outer edge of theinner galvanized front cover panel (13) and set aside.

7. Carefully lift the three insulation blankets (8, 9, and 10) one at atime and drape them over the top of the unit.

CAUTION: Useface mask, gloves, and long sleeved gar ments when handling insulation
materialsin accordance with generally accepted safety practices.

8. Remove the stainless steel panel (2) by pulling out at the top.
9. Remove heating elements (18) and packing material from core cavity.

10. Load brick (19) onerow at atime starting at the lower back working forward
(See Ingtallation Tips under Figure 5).

11. For installation of last middie brick, refer to Figure 4; or, a shim may be used to hold upper brick in place.

(NOTE: Thesecond tolast row, front, middle

brick must bethelast brick installed. LAST BRICK INSTALLATION
Thisismost easily done by leaving the (FIGURE 4)
middlebrick in the second to last row LAST (TOP) ROW

pulled about 4" forward from itsin-
tended position. Thisactsasa support
for the front middle brick of thelast (top)
row. When installing the front, middle
brick of the second to last row push brick
in which will at the same time push the
middle brick that wasleft forward into
place. Thisprocedureisoften referred to
asthe"Last Brick Trick.")

12. Insert heating elements (18) between brick layers with cold pins facing up. (See Figure 5 detail).
13. Make heating element (18) connections.

(NOTE: Usetwo 3/8" wrenchesto ensuretight connections and to avoid twisting the threaded ele
ment cold pins.)
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14.

15.

16.

17.

Replace stainless steel panel (2).

Lower insulation blankets (8, 9, and 10) back into position one at atime. Carefully tuck sides of blanket into
edges, corners, and around exposed portion of heating elements (18).

Replace galvanized front cover (13) utilizing #8 X 1" sheet metal screws.

Replace painted front panel (23) using blunt tip screws only.

BRICK LOADING AND
ELEMENT/JUMPER CONNECTIONS
(FIGURE 5)

JUMPER CONFIGURATION
HPBI11B HPBISB HPB22B

ELEMENT
TERMINATION

7
e

o

&
N

E. DUCTING

Both inlet and outlet ports must be connected to the heat pump's air delivery plenum downstream of the
heat pump's A-cail(s). (See Figures6 and 7, for proper connection arrangements.)

CAUTION: IN NO CASES shall either HPB inlet or outlet ports be connected to the
heat pump'sreturn air duct or be connected to theinlet side of an A-caoil.

For optimum performance, 10" steel duct pipe is recommended. To minimize possible sound transfer from the heat
pump booster, canvas connections should be used at the inlet and outlet port connections. Insulated or uninsulated flex
duct may be used, but caution must be taken to minimize sharp or excessive bends which could result in inadequate
airflow.
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MECHANICAL CONNECTION OVERVIEW
(FIGURE 6)

HEAT PUMP
AIR HANDLER

HEAT PUMP
COMPRESSOR

TYPICAL BOOSTER
MECHANICAL CONNECTIONS

(FIGURE 7)
S
s
> SN
» [
<§»€$ S\%\R&
SN\ VK.
< <<.‘“ <
<p
10" DIA. OUTLET 10" DIA. WARM AIR
WARM AIR 10" DIA INLET 10”7 DIA. INLET <(NOTE 2> FRPM BOOSTER (NOTE 1D
FROM BOOSTER COOL AIR TO BOOSTER COOL AIR TO BOOSTER 10" DIA. COOL AIR
OR TO BOOSTER
NOTES: 1. Bothinlet and outlets of the HPB unit must be connected to the supply side of the duct system.

2. Withasgplit take off duct system the warm air duct from the booster must be placed to ensure
even discharge of heat to both sides of the duct system. (Warm air duct from HPB should be

centered on the plenum.)
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DUCT AND UNIT DIMENSIONS
(FIGURE 8)

' /\ y\gg .

34

HPB22B 727

HPB15B 58" .
. COOL AIR FROM DUCT
HPB11B 51 (10" DIAMETER)

' — WARM AIR TS DUCT
(10" DIAMETER)
’— 3" MIN. CLEARANCE
J > |
< TOP Q

e

7¢

24" VIEW
253/8" Q

12"

36" MIN, CLEARANCE

F. SENSOR PLACEMENT

*DUCT SENSOR
Booster performance and homeowner comfort is critically dependent upon proper placement of the supply air
temperature duct sensor. For guidelines, refer to Figure 7.

*OUTDOOR AIR TEMPERATURE SENSOR
The outdoor air temperature sensor assembly (See Table 2) is housed in a rectangular aluminum box complete with
mounting flanges and is to be installed on an exterior surface:

eapproximately 8' above ground level

eprotected from direct sunlight
«in alocation affected by neither artificial heat sources nor cold sources.
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G. FINAL TEST PROCEDURE CHARGE CONTROL
CIRCUIT BOARD PANEL

TEST EQUIPMENT NEEDED: (FIGURE 9)
1. Digita Volt-Ohm meter.
2. Clamp-on Amp meter. © meN 8

OFF _PEAK
1. Check all electrical connections for proper termination placement, and ©
that they have been tightened properly.

HEAT CALL
O
ETS CHARGING
O

2.  Energize electrical circuits.

OUTDOOR
TEMP SENSOR
0O

(See Figure 9 for switch positions on steps 3, 4, and 5) -

SUMMER
O HIGH
3. Inthe off-peak mode and with the outdoor air sensor disconnected, NI QL

jumper sensor connection terminals "W" & "R" of the charge control ST Y 0
circuit board together and perform the following tests:

A.  Set selector switchesto SUMMER and AUTO positions. One outdoor sensor light should be on. Next,
check unit's charging circuit amperages. On 240V systems, this should read:
HPB11B =30.5Amp HPB15B =30.5Amp  HPB22B =46 Amp

B. Set selector switchesto WINTER and AUTO positions. Two outdoor sensor lights should be on, and
unit amperage on 240V systems should read:
HPB11B = 46 Amp HPB15B =61 Amp HPB22B =91.5 Amp
C.  Setselector switchesto WINTER and HIGH position. Three outdoor sensor lights should be on, and
unit amperage on 240V systems should read:
HPB11B = 46 Amp HPB15B =61 Amp HPB22B =91.5 Amp

Simulate an on-peak period by changing the status of the blue and blue/white wires. All heating
elements should cycle off.

4.  With unit in the on-peak mode, depress the override "START" switch; and, observe the indicator light. Light
should be illuminated.

(NOTE: Thisstep may beignored if the on-peak override featureisnot authorized by the electrical
utility.)

5. Remove outdoor sensor jumpers and reconnect outdoor air temperature sensor. Set selector switchesto
"AUTO" and "WINTER" positions.

6.  With unit in the off-peak mode, initiate a Stage 2 heat call or jumper from "R" to "W" on the boosters
interface board. The unit's blower should energize and damper motor should drive in a CCW direction. This
movement is quite slow. (90°F takes about three minutes.)

7. Stop the heat call. Watch for the blower to de-energize and the damper motor to return to it's clockwise
position.

8. Replace electrical box cover and check for proper electrical panel circuit labeling.

9. Present owners manual and warranty card to owner.
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4. APPENDI X

A. SHIPPING DATA SHEET

HPB11B

1 - Brick Pallet with 14 Boxes Brick @ 62 Pounds Each (3 Bricks/Box)

1 - Storage Cabinet on Pallet with:

6 - Elements
1 - Outdoor Air Temperature Sensor Assembly
1 - Hardware Package

1 - Box with Intake/Discharge Plenum

HPB15B

1 - Brick Pallet with 18 Boxes Brick @ 62 Pounds Each (3 Bricks/Box)

1 - Storage Cabinet on Pallet with:

8 - Elements
1 - Outdoor Air Temperature Sensor Assembly
1 - Hardware Package
1 - Intake/DischargePlenum
HPB22B

1 - Brick Pallet with 26 Boxes Brick @ 62 Pounds Each (3 Bricks/Box)

1 - Storage Cabinet on Pallet with:

12 - Elements

1 - Outdoor Air Temperature Sensor Assembly

1 - Hardware Package

1 - Intake/DischargePlenum

SHIPPING WEIGHTS
HEATER BRICK

MODEL WEIGHT WEIGHT TOTAL
HPB11B 410 860 1270
HPB15B 445 1100 1545
HPB22B 550 1600 2150
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B. UNIT SPECIFICATIONS

MODEL: HPB11B

*MINIMUM CHARGING CIRCUIT SERVICE
ENTRANCE PANEL

*‘MAXIMUM BLOWER LOAD

*CHARGING INPUT

kWh STORAGE

*HEATING ELEMENTS

*STORAGE BRICK (Magnetite)

*APPROXIMATE INSTALLED WEIGHT

*UNIT SIZE (Height-Length-Depth)

*MAXIMUM DELIVERABLE kWh/24 HOURS

8 Hour Charge

12 Hour Charge

60 Amps (240V systems)
(46 Amps x 1.25 = 57 Amps)
2 Amps (240V systems)
11.0 kW
75 kWh
6 - 1830W Incoloy Sheathed
861 LBS
1200 LBS
51" X 26.5" X 34.5"

88 kwWh
132 kWh

300,256 BTU
450,384 BTU

MODEL: HPB15B

*MINIMUM CHARGING CIRCUIT SERVICE
ENTRANCE PANEL

*‘MAXIMUM BLOWER LOAD

*CHARGING INPUT

kWh STORAGE

*HEATING ELEMENTS

*STORAGE BRICK (Magnetite)

*APPROXIMATE INSTALLED WEIGHT

*UNIT SIZE (Height-Length-Depth)

*MAXIMUM DELIVERABLE kWh/24 HOURS

8 Hour Charge

12 Hour Charge

80 Amps (240V systems)
(62 Amps X 1.25 =77 Amps)
2 Amps (240V systems)
14.7 kKW
100 kwh
8 - 1830W Incoloy Sheathed
1107 LBS
1500 LBS
58" X 26.5 X 34.5"

117 kWh
176 kWh

399,204 BTU
600,512 BTU

MODEL: HPB22B

*MINIMUM CHARGING CIRCUIT SERVICE
ENTRANCE PANEL

*‘MAXIMUM BLOWER LOAD

*CHARGING INPUT

kWh STORAGE

*HEATING ELEMENTS

*STORAGE BRICK (Magnetite)

*APPROXIMATE INSTALLED WEIGHT

*UNIT SIZE (Height-Length-Depth)

*MAXIMUM DELIVERABLE kWh/24 HOURS

125 Amps (240V systems)
(92 Amps X 1.25 = 115 Amps)
2 Amps (240V systems)
22 kW
135 kWh
12 - 1830W Incoloy Sheathed
1600 LBS
2100 LBS
72" X 26,5 X 345"

8 Hour Charge 176 kWh = 600,512 BTU
12 Hour Charge 264 kwh = 900,768 BTU
1 kW =3412 BTU/HR 1 kWh =3412BTU
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C. EXPLODED VIEW DIAGRAM

(FIGURE 10)

« /Lty
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D. HPB PARTSLIST

(NOTE: When ordering replacement parts, pleaseinclude unit model number and serial number.)

DWG.
REF. DESCRIPTION HPB11 HPB15 HPB22
NO. ITEM NO. ITEM NO. ITEM NO.
1. Stainless Steel Panel, Back 1140098 1140099 1140388
2. Stainless Steel Panel, Front 1140128 1140129 1140380
3. Aluminized Steel Panel, Top 1140085 1140085 1140085
4.  Aluminized Steel Panel, Right 1140142 1140141 1140384
5. Aluminized Steel Panel, Left 1140089 1140088 1140392
6. 2" Blanket Insulation, Back & Sides (Outer) 1050050 1050055 1050035
7. 2" Blanket Insulation, Back & Sides (Inner) 1050051 1050056 1050041
8. 2" Blanket Insulation, Top & Front (Inner) 1050052 1050057 1050047
9. 2" Blanket Insulation, Top & Front (Middle) 1050053 1050058 1040048
10. 1" Blanket Insulation, Top & Front (Outer) 1050054 1050059 1050049
11.  Galvanized Steel Panel, Back 1140087 1140097 1140396
" Galvanized Steel Panel, Right 1140087 1140097 1190395
" Galvanized Steel Panel, Left 1140087 1140097 1140397
12.  Galvanized Steel Panel, Top 1140084 1140084 1140084
13.  Galvanized Steel Panel, Front 1140086 1140093 1140400
14.  Element Wiring Harness 1040017 1040019 1040246
15. Core Temperature Sensor 1040020 1040020 1040020
16.  Main Wiring Harness 1040016 1040018 1040244
17.  Element Jumpers 1040014 1040015 1040037
18.  Hesating Element (277 V, 1830W) 1014022R 1014022R 1014022R
Heating Element (208V, 1830W) 1014013R 1014013R 1014013R
Heating Element (240V, 1830W) 1014014R 1014014R 1014014R
19.  Heat Storage Brick 1903004 1903004 1903004
20.  Control Board Mounting Plate 1140140 1140140 1140140
21. Relay Interface Board (SFIII) 1023007R 1023007R 1023007R
22. Damper Motor 1021003R 1021003R 1021003R
23.  LevelingLegs 1159004 1159004 1159004
24.  Fan Wiring Harness 1040013 1040013 1040013
25. Base Assembly 1141132 1141132 1141132
26.  CoreCharging High Limit Switch Assembly 1040011R 1040011R 1040011R
27.  130° F Low Core Temperature Switch 1040007R 1040007R 1040007R
28.  Limit Bar Channeling Plate 1140070 1140070 1140070
29.  Limit Bar Louvre Panel 1140077 1140136 1140136
30. Painted Panel, Back 1140100 1140101 1140364
31.  Painted Panel, Right 1140147 1140148 1140356
32.  Painted Panel, Left 1140081 1140137 1140376
33.  Painted Panel, Front 1140090 1140102 1140372
34.  Painted Panel, Top 1140074 1140074 1140074
35.  Electrical Panel Cover 1140095 1140080 1140080
36.  Air Delivery Damper Assembly 1140111 1140111 1140111
37.  Core Damper Linkage Assembly 1141129 1141129 1141129
38.  Core Blower Motor (1/3 HP, 1625 RPM) 1040084 1040084 1040084
39.  Core Blower Whesel 1020002R 1020002R 1020002R

- Page 16 -

Rev 3 - 11/13/2013




D. HPB PARTSLIST (Continued)

(NOTE: When ordering replacement parts, please include unit model number and serial number.)

DWG.

REF. DESCRIPTION HPB11 HPB15 HPB22
NO. ITEMNO. ITEMNO. ITEMNO.
40. Slam Gate Interlock Switch 1024004 1024004 1024004
41. Slam Gate Melt Link 1159005 1159005 1159005
42. Slam Gate Melt Link Linkage 1140236 1140236 1140236
43. Slam Gate Actuator Complete 1141131 1141131 1141131
44.  AirDischargeHigh Limit 1012012R 1012012R 1012012R
45. Air Discharge Controller 1040053R 1040053R 1040053R
46. Inlet/Outlet Plenum Assembly 1190004 1190004 1190004
47. Motor Run Capacitor 1018017 1018017 1018017
48. Circuit Breaker Standoff 1140139 1140139 1140139
49. Charge Control Resistor 1017027 1017027 1017027
50. Hardboard Base Insulation 1050060 1050061 1050061
51. Charge Control Circuit Board (SFI11) 1023005 1023005 1023005
52. Low Temperature Duct Sensor 1040054R 1040054R 1040054R
53. Charge Control Thermostat Assembly 1040033R 1040033R 1040033R
54. Fan Relay 1018008 1018008 1018008
55. 40V A Control Transformer 1017034 1017034 1017034
56. Electrical Panel 1140072 1140072 1140072
57. Stage 2 Time Delay Sequencer 1019000R 1019000R 1019000R
58. Charging Sequencers 1019002R 1019002R 1019002R
59. 15 Amp Circuit Breaker - Siemens Brand* 1024000R 1024000R 1024000R

! 15 Amp Circuit Breaker - GE Brand* 1024012R 1024012R 1024012R
60. 60 Amp Circuit Breaker (208/240V)-Siemens Brand*  1024002R 1024002R 1024002R

! 60 Amp Circuit Breaker (208/240V) - GE Brand* 1024013R 1024013R 1024013R

" 60 Amp Circuit Breaker (277V) - GE Brand* 1024014 1024014 1024014
61. Outdoor Air Temperature Sensor Assembly 1040032 1040032 1040032
62. 285° Core Temperature Control N/A N/A 1040039

* When replacing breakers in a Steffes heating system, it is important to replace with like brand heaters.
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E. TERMINAL DESIGNATION ON HEAT PUMP DEVICESFOR VARIOUS MANUFACTURERS
(The small number coded as a superscript next to certain terminal connections refer to
Terminal Designation Notes on the next page.)

24 | Common | Compressor | Blower 2nd Emergency | Switch-over | Therm-

Volt Low Low Relay | Stage Heat Valve istor

(Pos) | Voltage Voltage Heat
Steffes R C Y - w E 0 -
Amana R CorX1 w1 G | w2 E > -
Bard R 9 w1 G | w2 E Y® -
Bryant R C G | wr? E T
Carrier R C G W2 E -
Carrier 38BQ R C w1 G w2° E* y® -
Century R C w1 G | w2 E Y1 !
Coleman R C w1 G | w2 A Y? X’
ComfortMaker R C Y G | w ES o)
Friedrich R 5 Y F w1 w2 o) -
G.E. Trane R B Y G X2 o) T
Lennox - Old Y% X M F Y E R A
Lennox - New R C Y G w1l E 0] A
Range Aire R - w1 G w1l Y O -
RHEEM R X Y G | w2 E B* -
Rudd R c? Y G | w2 E B !
Westinghouse R B w1 G w2 E Y?® X'
Whirlpool R c? G | w E 0 T
York R B G | W ES® 0 X’
Econ Air R X G W2 E 0] -
Command-Aire R C Y2 F | Wi w2 o!! -
SWPR
Water Furnace WX | R-6 C-1 Y-4 G-3 Wi E 0-2 -
Water Furnace TF | R-7 C-10 Y-4 G-3 W1-8 W2-9 0-6 -
HP5738B or
HP5052A R C Y G | W E 0 T

This matrix represents the best interpretation of other wire color codes by Electro Industries of Monticello, MN.
This does not represent an official list from the above manufacturers. Please use only as a guide.
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10.

11.

12.

TERMINAL DESIGNATION NOTES
(These numbered notes refer to the chart on the previous page.)

Some manufacturers have additional wires. If these extrawires do not effect on/off control of the compressor,
blower, or electric elements, leave wiresasis. Example: Carrier-P, GE-U & F, €tc.

Bryant may also have a"W2" wire which would be the same "W1".
Common canbe X, B, C, or V.

If emergency heat switchison "Quik Box", an internal modification may be required to route switch through
"E" terminals.

Connect EL unit "O" to bottom tab "A" and bottom tab "F" to compressor "Y".
"A2" has to be controlled.

Used for alight on thermostat.

May not have an "E".

May be"X" for common.

May not have "W2".

The wire code shown, assume this control is between the room stat and the strip heater unit. If thereis no strip
heater, thisis"Y1".

Water Furnace uses different connections for manual as shown. Deluxe setback will change wire positions.

(Chart and notes are courtesy of Electro Industries, Monticello, MN)
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F. ELECTRICAL CONNECTIONS

Circuit breakers located in the line voltage compartment (lower right front side of unit) are set up for multi-feed
installations (See Figures 12 and 13). For circuit sizing, see Unit Specificationsin Appendix. If single feed is desired,
order Steffes Single Feed Kit, Item #1309000.

Due to different utility strategies, the fan control circuit can either be a separate feed or common to circuit breaker
#1.

HPB's are equipped with 3-speed blowers, factory wired for high speed. For lower output reguirements,
motor speed may be adjusted (See Figure 11).

Supply air temperature is monitored by a duct sensor which regulates HPB output through control of the unit's
mixing damper. This sensor, remotely mounted in the main supply air duct (See Figure 7), is connected to the
HPB control panel with 18/4 bell wire. Installer(s) need only follow connection block color coding.

Heat pump interface connections will vary. For proper interface connection, refer to
Figures 15, 16, and 17.

HPB FAN SPEED SELECTION

(FIGURE 11)
LOW SPEED MEDIUM SPEED HIGH SPEED
COMMON COMMON COMMON
o *— o *-— o *—
NORMALLY NORMALLY NORMALLY
CLOSED CLOSED CLOSED
o o o

NORMALLY

NORMALLY

NORMALLY

OPEN

m
=z

R

BLUE
BLUE/BLACK
BLUE/RED
BLUE/VHITE
BLUE/RED
BLUE/BLACK
BLUE
BLUE/VHITE
BLUE
BLUE/RED
BLUE/BLACK
BLUE/VHITE
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UNIT LINE VOLTAGE WIRING DIAGRAM FOR THE
HEAT PUMP BOOSTER MODEL HPB11B

JUMPERS CORE LIMITS (HGUREla
s
4 _ @ =- L~
3 M, %% !ng;l
- : SEQUENCERS
HEATING
ELEMENTS
CIRCUIT BREAKERS
5 CONTROL CHANRGE
CIRCUIT CIRCUIT N.0O.
GROUND LUGS NOTE #1  NOTE #2
N.0O.
BOOSTER BLOWER
RELAY
==
no MG con
OUTLET/\LIMIT BOOSTER
BLOWER
5 HIGH
|
240v(e4dv MED
40vA  [SLAM GATE COM ¢
TRAN DISABLE
SWITCH J
BLUE/BLACK
BLUE
BLUE/RED CONNECTOR

UNIT LINE VOLTAGE WIRING DIAGRAM FOR THE
HEAT PUMP BOOSTER MODEL HPB15B

CORE LIMITS (FIGURE 13)
JUMPERS g @
pplililE ©
&L
s
4 2 b=
o JUL— & B[ NO. ]
pL1F Bt
1 mUUh SEQUENCERS
HEATING
ELEMENTS CIRCUIT BREAKERS
; o
ﬁ»—m w ¥
23F5wE
LSS e s |
Zx TO IO
gooEox
58 iy
[Se) Sllells]
GROUND LUG ﬁﬁﬁ]ﬁ
ol Blll[e] &
BOOSTER BLOWER
RELAY
OUTLET/A\LIMIT BOOSTER
BLOWER
ad HIGH 4
uf] LOW $——
Cap||
240v(24v MED $——
40V A SLAM GATE coM
TRAN DISABLE
SWITCH N
BLUE/BLACK
BLUE
BLUE/RED = CONNECTOR

NOTE: Use copper or aluminum conductors rated for 75C or higher for field connection of this device. Diagrams
show high blower run speed. For low and medium speeds, see fan speed selections, Figure 11.
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UNIT LINE VOLTAGE WIRING DIAGRAM FOR THE
HEAT PUMP BOOSTER MODEL HPB22B

CORE LIMITS
JUMPERS 12
1
L,
9
s
8 q ﬂﬂ
z @
| p—
S r‘ ﬂ ﬂ
il &b
3
SN
1
HEATING
ELEMENTS CIRCUIT BREAKERS
o
@
r
=
3
bx
S °
Siol S e[S
GROUND LUG i W
ZESl|ZEE)

BOOSTER BLOWER
RELA

OUTLET/Q\ LIMIT BOOSTER
BLOWER
fudy HIGH

m Lov

MED #——
SLAM GATE coM
DISABLE
SWITCH — I T

= CONNECTOR

BLUE/BLACK
BLUE
BLUE/RED

NOTE: Use copper or aluminum conductors rated for 75C or higher for field connection of thisdevice.
Diagrams show high blower run speed. For low and medium speeds, see fan speed selections, Figure 11.
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NOTES:

N

S

UNIT LOW VOLTAGE WIRING DIAGRAM FOR THE

MODEL HPB11B & HPB15B

(FIGURE 15)
TO LOAD BLUE/WHITE
CONTROL
DEVICE
#1A NORMAL; REVERSING VALVE o\ SEE WOTE #;21
ENERGIZED FOR COOLING " BROWN
#1B OPTIONAL: REVERSING VALVE Jo-=nt, SEE NOTE #4
ENERGIZED FOR HEATING : VOLTAGE ( \
#2A NORMAL: HEAT PUMP NOT ‘ REDUCTION NG TNGING,
CONTROLLED GREY| RESISTOR 7 RWG C YY2Y3AUX
#2B OPTIONAL: HEAT PUMP IS CON— o WHITE SFIIT BOARD
TROLLED IN ON PEAK MODE BLUE FRONT VIEW
(ADDITIONAL CONFIGURATION 2 e YELLOW BRAID M
REQUIRED BY UTILITY) a CHARGE » @FOVER
Sl= CONTROL | | @0FF PEAK
STEFFES BOOSTER SC6231 RESISTOR ]
COMP SIDE K8 K4 — @HEAT CALL
#2 &8 &4 AR VIEW B
— REAR V 34 @LTS CHRONG
% 5 SFIIL BOARD n @ i
LOW VOUTACE #28 O U
CONTROLS L) |:| ] @LOVEL 2
— O 3A @LCVEL 3
| = PEAK CONTROL || wiNgER Auto
HEAT CALL| 1% L N/0(e mmD oIN/C B i
R VALVE - ] H SUMMER Lo
ENERGIZED 2%% « L : REVERSING SWITCH @OVERRIDE
LOW CORE| 3Lt Z
DAMPER
HEAT SAT afp L) L) L = UNPLUG— START CANCEL
1 1 [ FOR W G B R
1 AMP BOOSTER 1© 0 00|
FUSE S
553 | TO OUTDOOR SENSOR
o WGB ! I UNUSED
2 i
FIELD INSTALLED 1 © HH
TO DUCT SENSOR
LOW CORE SENSOR YELLOW
YELLOW L—C
L1 &| ouTpUT
WHITE —— 9| SENSOR
WHITE —
| sova 240v_ 24v | YELLOW/GREEN
TRANSFORMER ™1 vy | o ORANGE /BLACK
DAMPER o |7 | GREY :'!mi ORANGE
MOTOR S5 |s T
= S N
@ PURPLE oRELAY 7
Y
NiZllS - —- L
OO o - -
Ol O =
HE

Low voltage auxilliary control contacts.
a. Y to Y2 contacts open when load control device closes.

b. Y to Y3 contacts closed when load control device closes.
Auxilliary contacts close during off-peak heat calls.

N.O. used for open on-peak load control device (switch closes to charge).

N.C. used for closed on-peak control device (switch opensto charge).

R & C terminals may be used as a source for 24 volt AC for external device control. (5VA max load.)
TheY terminal must be connected to compressor control circuit from the wall thermostat in all installations.
When the compressor is to be controlled with load management call in heating or cooling modes, Y 2 must
be used as the compressor control signal to the outdoor unit. If controlling the compressor in the heating
mode, then the K4/C4 jumper must be removed. If controlling the compressor in the cooling mode, then the
K8/C8 jumper must be removed. (Only remove these jumpers if using the booster to control the compres-

sor.)
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NOTES:

UNIT LOW VOLTAGE WIRING DIAGRAM FOR THE
MODEL HPB22B

(FIGURE 16)
TO LOAD BLUE/WHITE
CONTROL
DEVICE
SEE NOTE #2

#1A NORMAL: REVERSING VALVE
ENERGIZED FOR COOLING ~ORANGE ~ BROWN SEE NOTE 71

#1B OPTIONAL: REVERSING VALVE to=m SEE NOTE #4
ENERGIZED FOR HEATING | VOLTAGE r =~

#2A NORMAL: HEAT PUMP NOT (/ REDUCTION %%%?\ @%%%%
CONTROLLED GREY| RESISTOR -

#28 OPTIONAL: HEAT PUMP IS CON-— e WHITE SFIIT BOARD
TROLLED IN ON PEAK MODE BLUE FRONT VIEW
(ADDITIONAL CONFIGURATION % e YELLOW BRAID M

REQUIRED BY UTILITY) § % CHARGE *M @PIVER
S T CONTROL L @FF PEAK
STEFFES BOOSTER SCB231 g 4 RESISTOR ]
COMP SIDE e e — @HEAT CALL
° C8 C4 =
#or ) = = REAR VIEW @LTS CHRGNG
] SFIIT BOARD o
1o — ®LoVEL
Lo VoL TheE #28 O -
CONTROLS ] E |:| o @LEVEL 2
— O 3A ®LCVEL 3
| = PEAK CONTROL | | WINTER Auto
HEAT CALL| 1%+ L N/0(e MmO 9IN/C - @ @m
R VALVE - — L SUMMER Lo
ENERGIZED| 2 <% « REVERSING _SWITCH @OVERRIDE
LOW CORE| 3%
DAMPER
near sarl 4% L L) L) =0 unpLuc— START CANCEL
) 1 [ FOR W G B R
1 AMP BOOSTER © © 00|
FUSE u s
) — TO OUTDOOR SENSOR
J5-1 UNUSED
WGBR |
H
FIELD INSTALLED HH
TO DUCT SENSOR -
SPARE E—
LOW CORE SENSOR YELLOW
YELLOW
ouTPUT YELLOW/GREEN
WHITE SENSOR [ /
ORANGE /BLACK
WHITE
r agua 240V 2% F59 ORANGE
I
TRANSFORMER YELLOW
=
DAMPER o |0 @ GREY
MOTOR 35S 1
= o —
@ PURPLE 5 RELAY
&
NIZIIS =_=
o) o) P = =
O O =
=

1. Low voltage auxilliary control contacts.
a. Y to Y2 contacts open when load control device closes.
b. Y to Y3 contacts closed when load control device closes.

wnN

Auxilliary contacts close during off-peak heat calls.
N.O. used for open on-peak load control device (switch closes to charge).

N.C. used for closed on-peak control device (switch opensto charge).

S

sor.)
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R & C terminals may be used as a source for 24 volt AC for external device control. (5VA max load.)
TheY terminal must be connected to compressor control circuit from the wall thermostat in all installations.
When the compressor is to be controlled with load management call in heating or cooling modes, Y 2 must
be used as the compressor control signal to the outdoor unit. If controlling the compressor in the heating
mode, then the K4/C4 jumper must be removed. If controlling the compressor in the cooling mode, then the
K8/C8 jumper must be removed. (Only remove these jumpers if using the booster to control the compres-



FIELD LOW VOLTAGE CONTROL WIRING
FOR HEAT PUMP APPLICATIONS
(FIGURE 17)

WIRES IN HEAT PUMP ROOM THERMOSTAT (NOTE 1)
TRANSFORMER COMMON LEG
TRANSFORMER HOT LEG

EMERGENCY HEAT

2ND STAGE HEAT

BLOWER RELAY

COMPRESSOR HEAT & COOL
REVERSING VALVE SIGNAL
THERMISTOR

—o<O=EmMIO

CUT THIS WIRE

CUT THIS WIRE ONLY IF THE LOAD MANAGEMENT
CONTROLLER IS TO INTERRUPT THE COMPRESSOR.

THESE CONTROL WIRES GO TO HEAT PUMP
AIR HANDLER AND HEAT PUMP COMPRESSOR

HEAT PUMP BOOSTER NOTE 8 NOTE 7 FIELD WIRE

INTERFACE BOARD
FIELD WIRE ) Smes Goeren SERST g (0000 00600 | BLUE/WHITE
COMP SIDE RWG C_ YY2Y3AU
#A ) (p2a | & C4f | FRONT BLUE
ot 2[2: & | B g n @
2+ R
@ Y #18 | \#28 || 1A 0"3*
WIS va T T o TO LOAD
NOTE 4[|~ £TS Cigroing MANAGEMENT
21%00 LI L Hu -y CONTROLLER
@ E [ - ; 2 POSSIBLY
o s || RADIO RECEIVER,
= =9, O || ELECTRIC METER
2 — — — $]
FIELD INSTALLED) 3§ E“ OR TIME CLOCK
\DUCT SENSOR / - N A 20 O
o O
E WGBR|| WGBR
Bl S OSS[| S99

o 5 o To OUTDOOR
g = jﬁg SENSOR
o
‘

OUTDOOR SENSOR

FIELD INSTALLED
NOTE 6

NOTE: SeeInstallation Notesin this manual in conjunction with this diagram.
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FIELD LOW VOLTAGE CONTROL WIRING
FOR ELECTRIC FURNACE BACK-UP APPLICATIONS
(FIGURE 18)

WIRES IN FURNACE ROOM THERMOSTAT (NOTE 1)
TRANSFORMER COMMON LEG
TRANSFORMER HOT LEG

2ND STAGE HEAT

BLOWER RELAY

COMPRESSOR HEAT & COOL

<O=EIO

THESE CONTROL WIRES GO TO FURNACE

AIR HANDLER AND AIR CONDITIONER COMPRESSOR
HEAT PUMP BOOSTER NOTE 8 NOTE 7 —{(FELD_WiRe
S WREL ) INTERFACE BOARD it iy
STEFTES BOOSTER 506231 s ] [0 @@ 0] [00 000 BLUE /WHITE
R\ymG“C Y U
24 ¢ (B [” - x- BLUE
NOTE 2 2| R Qh-&on ol |
@ ¥ #18 | \f28 | 1A 0"8‘(
@2~~~ — Hoc o TO LOAD
2.5 os cgromo | [ MANAGEMENT
oy LI L M om CONTROLLER
ol ir MM !éz POSSIBLY
2 e | B
2 - = = = )
[FIELD INSTALLED) - E“ OR TIME CLOCK
\DUCT SENSOR w O o0 0
\ 4 -] —
ﬂ WGBR|| WGBR
= 999|998

|
a g Slal TO OUTDOOR
g %E ggjﬂ SENSOR
o
C

FIELD WIRE |

{910" ROUND \
{DUCTING FIELD)
\ INSTALLED /

4NL3y div @109

€
\

NOTE: Seelnstallation Notesin conjunction with this diagram.
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FIELD LOW VOLTAGE CONTROL WIRING FOR
STAND ALONE APPLICATIONS
(Small Central Furnace)
(FIGURE 19)

HEAT PUMP BOOSTER
INTERFACE BOARD

SEE CONFIGURATION NOTE #3

| FIELD WIRE |

H&ﬂ“—/ ) STEFFES BOOSTER SC6231 /s (o] [0 @ @ 0] [0 0000 BLUE/WHITE
COMPSDE =/ — = RWG C _YY2Y3hUX |
FRONT VIEW OF SF I BLUE
° @Pow?{} on @ ©
1A DFFVPieuk
Heub{:uu TO LOAD
ETS Cpgraing MANAGEMENT
34 PR CONTROLLER
OPTIONAL gBo . POSSIBLY
FIELD INSTALLED i 5703 .. | |RADIO RECEIVER,
DUCT SENSOR o | 740 @ | |ELECTRIC METER,
SEE CONFIGURATION S@g@& OR TIME CLOCK
NOTE #1
o] @ ® O]

W G BR
NS

W Z| ¢ W Z(¢

':Hg ':Hg@ TO OUTDOOR

Iy I SENSOR

CONFIGURATION = &@ 262"
RETURN —~| NOTE #2
T [Feowre]
§u [FeLo wre
FILTER ,A
12" X 16" MIN.

CONFIGURATION NOTE:

150 degrees Fahrenheit.

FIELD INSTALLED
OUTDOOR SENSOR

NOTE 6

1. If duct sensor isinstalled, discharge air will be approximately 95 degrees Fahren-
heit. If duct sensor is not installed, discharge air temperature will be approximately

2. Cut the white/black wires from the 10 pin harness connected at the bottom of the

interface board.
3. Placethe #2 switch in the #2B position.

NOTE: Seelnstallation Notesin conjunction with this diagram.
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INSTALLATION NOTES
(See Figures 17, 18, and 19)

NOTE 1:
The lettersin the heat pump thermostat may vary, but the function of the wires are normally the same. (See Terminal
Designation on Heat Pump Devices for Various Manufacturers in the Appendix.)

NOTE 2:
This R MUST be connected to the transformer hot leg in the wall thermostat. Reversing the R& C terminals will cause
improper operation.

NOTE 3:

TheY terminal must be connected to compressor control circuit from the wall thermostat in all installations. When
compressor is to be controlled with aload management call in heating or cooling modes, Y 2 must be used as the com-
pressor control signal to the outdoor unit. If controlling the compressor in heating mode, the K4/C4 jumper must be
removed. If controlling the compressor in cooling mode, K8/C8 jumper must be removed. (Only remove these jumpers
if using the booster to control the compressor.)

NOTE 4:

The O terminal MUST be hooked up to the thermostat side of the reversing valve signal wire, and 02 MUST be hooked
up to the compressor side of the reversing valve signal wire. Failure to do so will result in improper operation of the
heat pump and/or booster.

NOTE 5:
The duct sensor is installed a minimum of three (3) feet down stream from the booster inlet and outlet ports. This
sensor regulates the heat pump booster output to insure a comfortable cozy air supply.

NOTE 6:

The outdoor temperature sensor regulates the amount of heat stored in the booster. The preferred position of this
sensor is on the north side of the structure, eight (8) feet above the ground, away from the external heat sources, and
out of hot, direct sunlight.

NOTE 7:

These connections can be used to control the water heater or in other appliances. Y is common. Y2 and Y3 are
normally open and normally closed and are activated by the load management controller on-peak and off peak. The
auxiliary connections are normally open contacts that will close with a room thermostat heat call during off -peak
hours.

NOTE 8 :
W&G terminals are NOT USED. 24 VAC can be tapped from the R&C terminal block positions for control of
external devices, but this load must not exceed 15VA at 24 VAC.

CAUTION: All circuit board terminals and contacts are for use with Class II
circuits only. Do not connect line voltage.
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Core Temperature (°F)

1800°

1600°

1400°

1200°

1000°

800°

600°

400°

200°

G. CORE TEMPERATURE (°F)

VS.

MILLIVOLTS(DC)

(FIGURE 20)

/
/
/ a
J/
/
/
/ a
//
/
5 10 15 20 25 30
Millivolts (DC)

(From Core Temperature Sensor, DWG Ref. No. 15 on Figure 10)
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H. THEORY OF OPERATION
(For units after serial/ARL number 00110)

*OUTDOOR TEMPERATURE SENSING

Core charging of the Steffes ETS Heat Pump Booster (HPB) is regulated by a Three-Stage Outdoor Air Tem-
perature Sensor. The mercury bulbs of this sensor are normally calibrated at 45°F, 35°F, and 25°F. These temperatures
are set points for charge levels 1, 2, and 3 respectively. (See Table 1). Optional temperature set points are available.

The sensors will initiate core charging a drop in outdoor temperature. By design, the on-board charge control
system will respond to the coldest temperature signal. As a result, should the charge level 1 sensor fail to respond to
the outdoor temperature, the charge level 2 or 3 sensors will initiate core charging. This feature provides control
redundancy, reducing the chance of having an uncharged core during cold weather.

*CORE TEMPERATURE REGULATION
Above 45°F (outdoor air), the HPB will not maintain a core charge; but, 1/3 of the core charging elements will
be energized only during a home heating call.

During moderate weather (35°F to 45°F) the charge level 1 sensor opens. This signals the HPB charge control
circuit board to energize charge level 1 heating elements through the charge control sequencers. In this mode, the
charge control circuit board will also apply 24 VAC to both the lower and upper segments of the charge control
resistor’s center tap. Thisresistor acts as a setback device by applying heat to the charge control thermostat sensing
bulb. When both segments are energized, a 1/3 core charge will be allowed.

During cool weather (25°F to 35°F degrees), charge level 1 and 2 sensors open signaling the HPB charge control
circuit board to energize the charge level 1 and 2 elements. 24 VAC will be applied to only the lower segment of charge
control resistor allowing a 2/3 core charge.

In cold weather (below 25°F), all sensors open signaling the charge control circuit board to energize al heating
elements. In this mode, no voltage is applied to the charge control resistor, and unit will be allowed to charge to its
maximum charge level.

*AIR DELIVERY

On acall for heat, the wall thermostat will energize the Y terminal on the HPB's SFlII relay interface board.
Depending upon the heat pump control strategy, the O terminal may also be energized which in turn energizes the HPB's
internal blower.

A remote mounted duct temperature sensor modulates the HPB' s internal damper. This alows the HPB to mix
its warm discharge air with the cool output air of the heat pump to ensure comfortable supply temperature.

On a stage 2 heat call, the wall thermostat energizesthe Y terminal on the HPB’s SFIII relay interface board,
and the W terminal will be energized through the HPB’ s internal controls. The duct sensor is bypassed, and control of
the HPB' s output temperature shifts to the internal air discharge controller. In this mode, the HPB will provide dis-
charge air at the maximum allowabl e temperature depending upon the core charge.
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I | ntroduction to SteffesETS

Dear Valued Customer:

Congratulations On Your New Purchase! The Steffes ETS heaters are of the highest quality storage heat
systems available today. We are confident you will be pleased with the warm, comfortable heat from this
system as well as the savings you should see in your electric heat bill.

Electric Thermal Storage has been used in the United States for over 20 years. Today, Steffesis known asthe
leader in thistechnology. Not only are we setting the industry standards for quality; but, we are also working
closely with power companies to ensure comfort, safety, reliability, service, and support needs are being met.

We are committed to ensuring your new heating system will provide you with total satisfaction for many years
to come. Y our support is appreciated and your comments on the equipment are welcome.

" Thank you for choosing Steffes ETS!"
Sincerely,

Paul Steffes
President and Chief Executive Officer

I Owner9dlngtallers, Please Note:

*This manual provides information for the correct installation procedures and electrical connections for
Seffes ETSroom units models: HPB11B, HPB15B, and HPB22B.

*Assembly of and/or service to these units should be performed only by a qualified electrician in accor-
dance with information contained herein.

*This manual must be retained by new owners should owner ship change.

*Any deviation from these instructions may void the warranty and result in hazardous operating condi-
tions.

*The warranty registration card provided as part of the unit documentation set must be completed and
returned to Seffes ETS. Failure to do so may adversely affect Warranty Claims which could arise.

* Disclaimer: In compiling this manual, Seffes ETS Inc., has used its best judgement based upon informa-
tion available but disclaims any responsibility or liability for any errors or miscalculations contained
herein, or any revisions hereof, or which result, whole or in part from the use of this manual or any
revisions hereof.
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STEFFESETSLIMITED WARRANTY

Steffes Corporation (“Steffes”) warrants that the Steffes ETS Electric Thermal Storage
Heating Appliance is free from defects in materials and workmanship under normal use and
service. Steffes’ obligation under this Warranty is limited to the repair or replacement of the
appliance or parts which prove to be defective under normal use within five (5) years of the date
of installation and which Steffes’ examination of the returned appliance or part(s) shall verify to
Steffes’ satisfaction that it is defective.

This Warranty is void if the heating appliance is moved from the premises in which it was
originally installed. This Warranty shall not apply to an appliance or part which has been altered
in any respect, or improperly installed, serviced or used, or has been subject to accident,
negligence, abuse or misuse.

THE ABOVE WARRANTY BY STEFFES IS EXCLUSIVE AND IN LIEU OF ALL
OTHER WARRANTIES, WHETHER WRITTEN OR ORAL, EXPRESS OR IMPLIED
INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR OF FITNESS
FOR A PARTICULAR PURPOSE.

The buyer assumes all risk and liability whatsoever resulting from the use of this heating
appliance. Inno event shall Steffes be liable to purchaser for any indirect, special or consequential
damages or lost profits.

This Limited Warranty contains the complete and exclusive statement of Steffes’ obligations
with respect to the heating appliance and any parts thereof. The provisions hereof may not be
modified in any respect except in writing signed by a duly authorized officer of Steffes.

The equipment described herein isintended for installation in ac-
cordance with applicable local, state and national electrical codes
and must be installed by a qualified electrician.

This manual should be retained by owner upon completion of the
installation and made available to service personnel as required.

"Commitment to Innovation"

P.O. Box 1118
Dickinson, ND 58602-1118

"Manufactured in North America"
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