
N

11'-6"

22
'-8

"

1'
-8

"

PLAN VIEW LAYOUT
SCALE = 1/4 in = 1 ft

1
A-01

1
A-01

THERMAL STORAGE
WATER TANK EARTH SOURCED

HEAT EXCHANGER

SOLAR THERMAL
COLLECTORS

STRUCTURE w/ ROOF

WRAPPED BEDS

S
A-01

S
A-01

W
A-01
W

A-01

GROWING BED
68 FT^3 BED VOLUME

1000 GAL WATER RESERVOIR
10° F Temp DELTA
83 K Btu / 10°F
SHOULD BE ABLE TO INCREASE RESERVOIR
TEMPERATURE ABOUT 10° F PER SUNNY JANUARY
DAY

OPTION:
HEAT EXCHANGER

PHASE CHANGE MATERIAL
(PCM)

52°

38
°

WEST ELEVATION
SCALE = 1/4 in = 1 ft

W
A-01
W

A-01

THERMAL STORAGE
WATER TANK

4" CLOSED CELL POLYURETHANE
INSULATION ALL SIDES

EARTH SOURCED
HEAT EXCHANGER

SOLAR THERMAL
COLLECTORS
@ 38° ANGLE
SOUTH FACING

SOUTH ELEVATION
SCALE = 1/4 in = 1 ft

S
A-01

S
A-01

GRADE GRADE

CC

C

C

NORMAL NIGHT
OPERATION

HEAT
RESERVOIR

PLANT BED
HEAT
EXCHANGER

SOLAR

CC

C

C

COLD NIGHT
OPERATION

HEAT
RESERVOIR

PLANT BED
HEAT
EXCHANGER

SOLAR

CC

C

C

DAY OPERATION

HEAT
RESERVOIR

PLANT BED
HEAT
EXCHANGER

SOLAR

CC

C

C

COLD DAY
OPERATION

HEAT
RESERVOIR

PLANT BED
HEAT
EXCHANGER

SOLAR

CC

C

C

NORMAL NIGHT
OPERATION

HEAT
RESERVOIR

PLANT BED
HEAT
EXCHANGER

SOLAR

CC

C

C

NORMAL NIGHT
OPERATION

HEAT
RESERVOIR

PLANT BED
HEAT
EXCHANGER

SOLAR

PRE-WARMED IN HEAT EXCHANGER
PRIOR TO SOLAR HEATING

WARMER THAN GROUND,
DIRECTLY INTO SOLAR HEATING,
MAY REQUIRE OVER-HEAT
LIMITER CIRCUIT

TOO MUCH HEAT LOST TO BED SO PRE-
WARMED IN HEAT EXCHANGER PRIOR TO
RETURN TO TANK RESERVOIR

GROUND TEMP ~55° F GROUND TEMP ~55° F GROUND TEMP ~55° F GROUND TEMP ~55° F

Disclaimers:
These Drawings are the proprietary work product and property of Kevin WR Crispin, AbaloneHill Design, developed for the exclusive use of AbaloneHill Design.  Use of
these drawings and concepts contained herein without the written permission of AbaloneHill Design is prohibited and may subject you to a claim for damage.  These
renderings, floor plans and elevations constitute partial fulfillment of the typical proposal package. COVER SHEET / PROJECT DESCRIPTION

A-01
Project

Date

Scale

20180208

2/11/2018

It is intended that these drawings shall be used in support of
Engineering and Design plans, calculation sheets, and
specifications.

Project

Concept Project Proposal
Hydronically Heated Spring Beds

7472 Darel Drive
Cook, Mn 55723

Owner

Hahn Horticulture Garden
Virginia Tech

Blacksburg, Va 24061

General Notes:

No. Revisions/Issue Date

02/08/181 Concept Proposal Project

PROJECT DESCRIPTION:
CONCEPT PROJECT PROPOSAL
HYDRONICALLY HEATED SPRING BEDS
HAHN HORTICULTURE GARDEN
VIRGINIA TECH
BLACKSBURG VA

DESIGN: ABALONEHILL DESIGN 
CONSTRUCTION FIRM: TBD
STRUCTURAL ENGINEER: NA
FIRE SPRINKLER ENGINEER: N/A
SOILS ENGINEER: N/A
GEOLOGIST: N/A
SURVEY ENGINEER: NA
LANDSCAPE CONTRACTOR: N/A

INDEX:
A- 01.  PAGE: COVER SHEET / PROJECT DESCRIPTION

Solar Data
http://solarelectricityhandbook.com/solar-irradiance.html
http://solardat.uoregon.edu/SunChartProgram.html

US climate data
http://www.usclimatedata.com/climate/blacksburg/virginia/united-states/usva0068/2016/1
http://www.greengaragedetroit.com/index.php/Mass_Thermal_Storage
http://www.cchrc.org/docs/reports/thermal_storage.pdf
http://www.nrel.gov/rredc/
https://www.builditsolar.com/Projects/Cooling/EarthTemperatures.htm

Phase-Change Materisl
https://en.wikipedia.org/wiki/Phase-change_material
Glauber's salt (sodium sulfate decahydrate) is being sold commercially. Glauber's salt changes phases at 90°F and has a 108-BTU-per-pound "latent heat"
https://www.researchgate.net/publication/316893824_Preparation_and_thermal_properties_of_Glauber%27s_salt-based_phase-change_materials_for_Qinghai-
https://www.researchgate.net/publication/303169868_Preparation_and_properties_of_glauber%27s_salt-based_composites_phase_change_materials_by_physical_method
http://www.pcmproducts.net/Encapsulated_PCMs.htm
http://allanstime.com/SolarHome/Eutectic_Salt/index.html

Materials
http://www.archplastics.com/wp-content/uploads/polygal-technical-guide.pdf
http://greenhousegab.com/consider-the-r-value/

Solar Greenhouses
https://attra.ncat.org/attra-pub/viewhtml.php?id=59
http://www.greenhousegarden.com/thermal-massheat-storage


