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-
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The attic of this USDA experimental house conserves

energy and serves as a solar collector. Tests have demon-

strated that the attic can collect as much as 59 percent

of the solar energy available during January. Energy col-

lection exceeding 50 percent is considered very efficient.

In addition to the heat-collection attic, a 12-inch layer

of crushed rock beneath the house serves as a heat-storage

bed. Otherwise, the house is conventional.

The solar-heating system is simple in design. Translu-

cent fiberglass panels and polyester film replace con-

ventional roofing on the south roof slope, transmitting

sunshine into the attic where it is absorbed by a black

plywood floor. The collected solar-heated air is then circu-

lated to heat both the house and the rock-storage bed

beneath the floor. Additionally, the rock bed will normally

store a 3-day supply of heat output to warm the dwel-

ling at night and during cloudy or rainy weather. The

heating system is easily modified to meet the demands of

other geographic and climatic areas. See "Exterior Eleva-

tion Variations" on back page for suggestions on proper

zone location and architectural treatment.

The house is very livable. It contains three ample bed-

rooms with spacious closets and convenient bath and

laundry facilities. (For a larger bathroom, the laundry

could be moved into the garage storage room.) The living-

dining area is secluded in the rear with an adjoining patio.

The living area and kitchen snack bar are directly acces-

sible from both the garage and main entry, allowing an

excellent traffic pattern.

FLOOR PLAN

Complete working drawings may be obtained from the Extension

agricultural engineer at your State land-grant university. There may be

a small charge to cover cost of printing.

If you do not know the location of your State land-grant university,

send your request to Agricultural Engineer, Extension Service, U.S.

Department of Agriculture, Washington, D.C. 20250. Your request will

be forwarded to the correct university.
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HEATING -ATTIC TO HOUSE
COOLING- OUTSIDE AIR TO HOUSE (OPTIONAL)

AIR- FLOW Dl

T. AND T2 - 24V HEATING-COOUNG THERMOSTATS, HEAT-OFF-COOL
SELECTION.

HONEYWELL- T87F AND 0539A SUB8ASE
DAYTON - 2E096 AND 2EI5I SUBBASE
PENN CONTROLS - T-51ACG-I AND Y 5ICG-I SUBBASE
WHTTE ROGERS- IF 36-910 AND S20-I SUBBASE

T, - T*0-Sf-£ED BLOW? THERMOSTAT, SPOT LINE VOLTAGE, 1/2 HP
RATED. SET FOR 100* F, 2° TO 7°F DIFFERENTIAL AMBIENT
TEMPERATURE RANGE 0° TO I50°F.

PENN CONTROLS - A 19BACH
DAYTON- 2 E206
HONEYWELL- T63ICI I03A

T4 - FAN AND LIMIT CONTROL SUPPLIED WITH FURNACE, USE
FURNACE MANUFACTURERS SUGGESTED SETTINGS.

DM- 1 AND DM- 2 - SPRING RETURN DAMPER MOTOR 2 - POSITION (OPEN-
CUDSE) POWER OPEN, SPRING RETURN. 1 15V CONTROL VOLTAGE.

BARBER COLMAN - MA - 405
HONEYWELL- M436AI 1 16

PENN CONTROLS - M8IIACB I 9 24 V TRANSFORMER

D, AND D2 DAMPERS- I2"x 20" SPECIFY END AND BLADE SEALS,

FULL OPEN 8 FULL CLOSED USE.

JOHNSON SERVICE CO.- D -1300
AMERICAN WARMINGS VENTILATING - DAA-P-IO
LOUVER? 8 DAMPERS, INC -CD- 500
SOLAR CONTROL CORP.

SDT-I - DIFFERENTIAL THERMOSTAT AND SENSORS FOR WINTER SOLAR
HEATING. SPECIFY I5±I°F TURN ON DIFFERENTIAL AND
5 + l°F TURN OFF DIFFERENTIAL, RATED 1/2 HP 1 15 V

SOLAR CONTROL CORP.
RHO SIGMA
HELIO 8 ROPE GENERAL
DEKO LABS
SOLAR ENERGY RESEARCH CORP.

SDT-2 -DIFFERENTIAL THERMOSTAT AND SENSORS FOR SUMMER NOC-

TURNAL COOLING OF ROCK STORAGE. SPECIFY 5t l°F TURN
ON DIFFERENTIAL AND 3± 1° F TURN OFF DIFFERENTIAL, RATED

1/2 HP I 15 V (OPTIONAL- PRIMARILY FOR DRYCLiMATE AREAS)

SOLAR ENERGY RESEARCH CORP.
RHO SIGMA
HELIO a ROPE GENERAL
DEKO LABS
SOLAR CONTROL CORP.
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TORAGE (OPTIONAL)

ROCK STORAGE BEDS

HEATING -STORAGE TO HOUSE/CONVENTIONAL FORCED-
AIR HEATING

COOLING- STORAGE TO HOUSE/CONVENTIONAL FORCED-
AIR COOLING

IODES 8 CONTROL LOCATIONS
10

15V 60 CYCLE MULT I OK TW SPEED,
HYPE, THESE ARE 40% TO 50% MORE
MOTORS. LOW SPEED BLOWER OUT-
ECTOR SURfftCE AT 3/8 INCHES
iDUTPUT SHOULD BE 4 TO 5 CFM/FT^
INCHES WATER COLUMN. SIMILAR

V 60 CYCLE, ONE CFM/FT2 OF FLOOR
SUGGEST PERMANENT SPUT CAPACITOR

RMOSTATS LOCATED IN HALLWAY CON-
flEATPUMP. T, -CONTROLLING BLOWER
'R a 75° F .SUMMER T2 - CONTROLLING
65°F WINTER 8 78°F SUMMER.

SIZED WHEN BLOWER (B-l ) IS ON 8
R(B-I) IS TURNED OFF WHEN DAMPER
WHEN BOTH DAMPERS ARE OPEN

R COOLS HOUSE.

fS CONTROL COLLECTION BLOWER B-2.

*G SOLAR HEAT CYCLE. SENSOR (S. ) IS

: S SHADED. SENSOR (So) IS CENTERED
!L SIDE. WHEN S| IS I5«^F HOTTER THAN
EED. BLOWER 2 - SPEED THERMOSTAT (T 3 )

I BLOWER OPERATION. SDT- 2 CONTROLS
13. SENSOR (S3) IS LOCATED WITHIN
% LOCATED NEAR (S2) IN ROCK. WHEN
OLLECTION BLOWER B-2 CIRCULATES COOL
I BOTH DIFFERENTIAL THERMOSTATS AND
D ON OR IN HOUSING FOR COLLECTION

'er from solar heat to cooling.

wer &-2 a close off attic to blower.
*m0stat(sdt-2) with switch sw-i.

:rmostats to cool.

O
FURNACE CONTROL

HEATING OR COOLING DOUBLE POLE -

DOUBLE THROW SWITCH SW-I

G HII5.V

1

110 V
60 CYCLE

FUSE

UMIT CONTROL

T4 FAN

SDT-2 = = SDT-I

4.
HI LO

Q* B-2

SW-I - ON- OFF SWITCH, DPDT, RATED 1/2 HP AT 1 15 V.

R-l - SPDT RELAY. 24V COIL, RATED 1/2 HP AT 1 15 V.

R-2- SPOT RELAY, 1 15 V COIL, RATED 1/2 HP AT 1 15V.

TR-I- 24 V TRANSFORMER
HQTE.

MENTION OF PROPRIETARY ITEMS DOES NOT IMPLY USDA GUARANTEE OR
WARRANTY AND IS NOT INTENDED TO EXCLUDE OTHER SUITABLE PROOUCTS.

3 TO SOLAR HEAT REVERSE ABOVE CHANGE-OVER.

HEAT PUMP SHOULD BE SIZED BY LOCAL SUPPLIER.
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ROCK STORAGE BEDS-

HEATING - ATTIC TO HOUSE
COOLING- OUTSIDE AIR TO HOUSE (OPTIONAL)

HEATING - ATTIC TO STORAGE
COOLING - OUTSIDE AIR TO STORAGE (OPTIONAL)

AIR-FLOW DIAGRAMS FOR SIX OPERATING MODES 8 CONTROL LOCATIONS
L2" O' 5' I0

1

NIP

T. AND T- - 24V HEATING-COOUNG THERMOSTATS, HEAT-OFF-COOL
SELECTION.

HONEYWELL- T87F AND QS39A SUB8ASE
DAYTON - 2E096 AND 2EI5I SU6BASE
PENN CONTROLS - T-5IAC0-I AND Y 5ICG-I SUBBASE
WHTTE ROGERS- IF 36-910 AND S20-I SUBBASE

T, - TWO-SPEED BLOWER THERMOSTAT, SPOT UNE VOLTAGE, 1/2 HP
RATED. SET FOR 100° F, 2° TO 7°F DIFFERENTIAL. AMBIENT
TEMPERATURE RANGE 0" TO I50°F.

PENN CONTROLS - A ©BACH
DAYTON- 2 E206
HONEYWELL- T63ICI I03A

T4 - FAN AND LIMIT CONTROL SUPPLIED WITH FURNACE. USE
FURNACE MANUFACTURERS SUGGESTED SETTINGS.

DM I AND CM- 2 - SPRING RETURN DAMPER MOTOR 2-POSITION (OPEN-
CLOSE) POWER OPEN, SPRING RETURN. 1 15V CONTROL VOLTAGE.

BARBER COLMAN - MA - 405
HONEYWELL- M436AIII6
PENN CONTROLS - M8IIACB-I a 24V TRANSFORMER

0, AND D2 DAMPERS- I2"« 20" SPECIFY END AND BLADE SEALS,

FULL OPEN 8 FULL CLOSED USE.

JOHNSON SERVICE CO.- D -1300
AMERICAN WARMING 8 VENTILATING - DAA-P-O
LOUVERS 8 DAMPERS, INC -CD-500
SOLAR CONTROL CORP.

SDT- 1
- DIFFERENTIAL THERMOSTAT AND SENSORS FOR WINTER SOLAR

HEATING. SPECIFY l5il°F TURN ON DIFFERENTIAL AND
5± l°F TURN OFF DIFFERENTIAL,RATED 1/2 HP 1 15 V
SOLAR CONTROL CORP.
RHO SIGMA
HEUO 8 ROPE GENERAL
DEKO LABS
SOLAR ENERGY RESEARCH CORP.

SDT-2 -DIFFERENTIAL THERMOSTAT AND SENSORS FOR SUMMER NOC-
TURNAL COOLING OF ROCK STORAGE. SPECIFY 51 l°F TURN
ON DIFFERENTIAL AND 3i 1° F TURN OFF DIFFERENTIAL, RATED
1/2 HP 1 15 V (OPTIONAL- PRIMARILY FOR DRY CLiMATE AREAS)
SOLAR ENERGY RESEARCH CORP.
RHO SIGMA
HELIO 8 ROPE GENERAL
DEKO LABS
SOLAR CONTROL CORP.

B-2 - COLLECTION BLOWER: 1 15V 60 CYCLE MULT I OH TWO SPEED,
PERMANENT SPLIT CAPACITOR TYPE, THESE ARE 40% TO 50% MORE
EFFICIENT THAN SHADED POLE MOTORS. LOW SPEED BLOWER OUT-
PUT 2 TO 3 CFM/FT2 OF COLLECTOR SURfBCE AT 3/8 INCHES
WATER COLUMN. HIGH SPEED OUTPUT SHOULD BE 4 TO 5 CFM/FT2

OF COLLECTOR SURFACE AT 3/8 INCHES WATER COLUMN. SIMILAR
TO DAYTON 4 COS).

B- 1 - FURNACE BLOWER: 1 15 V 60 CYCLE, ONE CFM/FT2 OF FLOOR
AREA, 1/2" WATER COLUMN. SUGGEST PERMANENT SPUT CAPACITOR
MOTOR.

TWO STANDARD HEAT- COOL THERMOSTATS LOCATED IN HALLWAY CON-
TROL ELECTRIC FURNACE OR HEATPUMP. T, - CONTROLLING BLOWER
(B-l) IS SET AT 68°F WINTER 8 75°F .SUMMER T2 - CONTROLLING
AUX. HEAT OR COOL IS SET AT 65°F WINTER 8 78°F SUMMER.

DAMPER MOTOR DM I IS ENERGIZED WHEN BLOWER (B-l ) IS ON 8
OPENS DAMPER(D-I). BLOWER(B-I) IS TURNED OFF WHEN DAMPER
MOTOR(DM 2) IS ENERGIZED. WHEN BOTH DAMPERS ARE OPEN

COLLECTION BLOWER HEATS OR COOLS HOUSE.

TWO DFFERENTIAL THERMOSTATS CONTROL COLLECTION BLOWER B-2.

SOT- 1 CONTROLS BLOWER DURING SOLAR HEAT CYCLE. SENSOR (S.) IS

LOCATED H ATTIC NEAR RIDGE 8 SHADED. SENSOR (S?) IS CENTERED
IN ROCK ONE FOOT IN ON COOL SIDE. WHEN S| IS I5^F HOTTER THAN

52 BLOWER STARTS AT LOW SPEED. BLOWER 2 - SPEED THERMOSTAT (T 3 )

SET AT IOO°F FOR HI - SPEED BLOWER OPERATION. SDT-2 CONTROLS
BLOWER (B-2) DURING COOLING. SENSOR (S3) IS LOCATED WITHIN

ATTIC INTAKE VENT8 (S 4) IS LOCATED NEAR (S2) IN ROCK. WHEN
53 IS 7°F COOLER THAN S4 COLLECTION BLOWER B-2 CIRCULATES COOL
AIR THROUGH ROCK OR HOUSE. BOTH DIFFERENTIAL THERMOSTATS AND
HEAT-COOL SWITCH ARE LOCATED ON OR IN HOUSING FOR COLLECTION

BLOWER.

MANUAL CHANGE-OVER FROM SOLAR HEAT TO COOLING.

(1) OPEN RIDGE VENT.

(2) OPEN ROOF VENT TO BLOWER 6-2 8 CLOSE OFF ATTIC TO BLOWER.

(3) SWITCH TO COOUNG THERMOSTAT (SDT-2) WITH SWITCH SW-I.

(4 ) CHANGE BOTH HOUSE THERMOSTATS TO COOL.

(5) OPEN ALL SOFFIT VENTS.

TO CHANGE FROM COOLING TO SOLAR HEAT REVERSE ABOVE CHANGE-OVER.

NOTE AUXILIARY FURNACE OR HEAT PUMP SHOULD BE SIZED BY LOCAL SUPPLIER.

HEATING -STORAGE TO HOUSE /CONVENTIONAL FORCED-
AIR HEATING

COOLING- STORAGE TO HOUSE/CONVENTIONAL FORCED-
AIR COOLING

HEATING OR COOLING DOUBLE POLE -

DOUBLE THROW SWITCH SW-I-

G HII5V

1

SW-I - ON-OFF SWITCH, DPDT, RATED 1/2 HP AT 115 V.

R-l - SPOT RELAY. 24V COIL, RATED 1/2 HP AT 1 15 V.

R-2- SPOT RELAY, 1 15 V COIL, RATED 1/2 HP AT 1 15V.

Tr-I- 24 V TRANSFORMER
NOTE

MENTION OF PROPRIETORY ITEMS DOES NOT IMPLY USDA GUARANTEE OR

WARRANTY AND IS NOT INTENDED TO EXCLUDE OTHER SUITABLE PRODUCTS.
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