Introduction to Active Solar Space Heatin

Active Heating
« Mechanical systems
« Remote collectors
« Heat storage
« Control of time of use

Seasonal storage is possible!

Passive Heating
» No mechanical systems
» Thermal mass storage
« Depends on thermal lag

Active Solar Space Heating

TYPICAL _ACTIVE_ SYSTEM
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Overview of active system components

Collectors classified by medium:

Air Water Phase Change
Material
Storage classified by medium:
Water Tank Rock Bed Phase Change
Material

Delivery classified by medium:

Radiant Surface Forced Air Convection

Sun Valiey Hol PASBIVE HEATIVG SYBTIM
-Arme Bystrom 4

Water-based collectors T
vs.
Air-based collectors =




Phase Change Material
based collector.

Evacuated tubes with heat
transfer fluid that
evaporates when heated by
the sun. Then condenses to
release the collected heat.
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Collection loop and delivery Room air may return to
loop are separate. Why? collector. Why?

Concentrating collectors
» High efficiency

» High temperatures

* Moving parts

Flat plate collectors
* Fixed position

» Medium efficiency

» Seasonal adjustment?
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Evacuated tube collectors
« Fixed position ~ #(#]
« High efficiency
e StOrm risk

Active Solar Space Heating: A Tale of Two Homes

Mayhew House,
Coos Bay, OR

Bevans House,
Genesee, ID
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Henry Mayhew, eccentric solar guy




Mayhew House, Coos Bay, Oregon
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On the collector reflector!
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Second collector and garden!
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Bevans House, Genesee, Idaho

Greenhouse for
plant propagation




TP
B s

¢l |

2x6 framing for R-19 walls

e S N

-—

e

Rock bedpit under garage.
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Direct Eiolar Heating Mode
When it’s sunny and cold,
ir heated in collector
eating

Heat Storage Mode

‘When it’s sunny and wﬁrm,
store heat in rock bed
for later use—maybe next |
winter! : ;
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Bigger Systems?

Carey Arboretum,
Upstate New York
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Malcolm Wells
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Clearwater Times Building—2004

SOLAR ENERGY

Innovative design provides heat in the winter and cooling in the sur

o

COOL AR DISCHARGE
WARM AIR DISCHARGH
Clnara Tonan — PRAN PETERS

Diagram shows how the sun heats and cools the building
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~Can Passive be big too?

-

Gallery and Environmental Center, Ketchum, 1D

g

Thrombe wall with
thermo-recirculation
vents.
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Princeton Professional Park
Princeton, NJ

Doug Kelbaugh, Peter Calthorpe, Harrison Fraker
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Cooling: Evaporative, Radiant Slab (w/rock bed

Heating

 State of Illinois Center
Chicago, IL

Helmut Jahn
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Did You Know?

 The building welcomes 125,000
visitors a month.

o The Center's steel frame
weighs 10,442 tons.

 The building has a 17-story ro-
tunda with a 160-foot diameter.

® 24,600 windows form the
exterior surface.

o The building offers 1.2 million
square feet of space that spans
a city block.

o A 51-foot-long elevator that
can hold 30 tons carries trucks
to the sub-basement, where
they are rotated on a huge
turntable to line up with one of
six loading docks.

STATE OF ILLINOIS CENTER

ILLINOIS: Building for )
Today And Tomorrow  Note: Designed before everyone had a PC or was

Looking west... aware of climate change.
37
YIKES!
SE-facing glass and unshaded
skylight!
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The Energy Story

The energy system designed for
the State of lllinois Center stands
at the frontier of innovative
engineering.

Solar energy enters the
building through its glass “skin”
and helps illuminate and warm it < And more so in the summer!
in the winter. Special fans move
air warmed by the sunlight
through ducts as large as seven
feet in diameter to warm cooler
parts of the building.

In warm weather, eight giant
ice cubes are frozen at night and
used to cool air that is distributed
throughout the building. The cubes
are frozen in ice banks—40 feet

39
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Pedestrian views

Toon Caption
“Will you do me a favor? Say
what you think without using

the word ‘contextualism’.
AR 1985

https://vimeo.com/241413433
. |
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https://vimeo.com/241413433

