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Debbie Coleman, AlA, Sun Plans

* Registered architect for over 30 years

e Specialize in sun-inspired house design
* Designed 100’s of passive solar homes
 Hot and cold climate zones

* United States and Canada

American Solar Energy Society (ASES)
 Board Member, Vice-Chair Solar Buildings Division
e Committees for SOLAR 2023 & National Solar Tour
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What is Sun-Inspired Home Design?
Using the sun to warm & j ‘.
Designing for the sun’s natural >
Integrating shading & natura
Combining art and science =
Incorporating fundamentals of passi SO
overhang design, and passive 0C 'ngie pecially in
blocking the sun in summer = g
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Solar Today - Summer 2023 Issue
https://ases.org/passivesolardesign/

Why Homeowners Should
Use Passive Solar Design

By Debbie Rucker Coleman

[, id architect Ed Mazria, author of
} “The Passive Solar Energy Book
* AComplete Guide to Passive
Solar Home, Greenhouse and Building
Deslign” and recipient of the American
Institute of Architects (AIA} 2020 Gold
Medal Award, intentionally spark
renewed Interest in passive solar design?

During his keynote address on Solar
Design, Architecture, and the Future

of Solar Education at SOLAR 2022. he
showed that the solar energy striing
south-facing vertical surfaces is almost
as much as that falling on south-facing
700fs in the nortnern hemisphere.

With the current emphass on
electrfying buildings, it was a timely
lof passive

<tly through

nsulation, have changed remarkably
and are climate-specific. with lo:
codes being the starting point.
With sun-insoved design. we can
generate passive solar power that uses.
1he sun's energy to heal hames.

Building designs that are thoughtful
glazing on the south

Gve 26-907% OF More af

their space heating from the sun.t With

attention to buildng arientation and

already fuels the dermand for brighi
hames, 55 rearranging the wiry

also be u
solar potential

This war
Energy Bulldings course Laught by
Mare Rosentaum, professional

engineer and instruclor at HeatSoring®
The tilt of the south-facing surface can

be entered as 0" rather than the

receives an average of 574 KWh/m?/
day and south-facing walls receive 383
KWn/m?/day. However, a closer look at
the area highlighted in yellow shows
that in the six winter months, the south
wall averages 47 kWh/m2/day.

Even in cloudy Seattle, south walls
receive 2.2 KWh/m?/day before the
glass coating reduces it to about 11
KWn/mz2/day. If a 2,000-square-foot
nome has south glass equal to just 5%
of the floor area, that Is an average of
10 kiWh of solar heat per day. For 180
days. that Is 1,800 kWh of solar heat or
17% of the heating needs for cloudy
locations and much higher percentages
for sunnier locations and homes with
more insulation.

Anaverage US. home Uses 10,341 KWh
for space heating over six months® If
the 138 million new homes built each
yearin the United States had this
amount of south-facing glassS that
would be an annual savings of 2.5
oillion kv/h, which could power over
500.000 electric cars at 4.900 KWh/
car/year”

a roof with PV panels, the sun's

gy is corverted into electricity that
cal heatirg system,
fer
the buldng

@

can power an electr
whereas south-facing windows
nengy dirsetly i

the sur

while crealing electricity onsite dos
avoid the use of fossl fuels, homes with
oassive solar will nead fewer PY panels
and smaller heating systeme. Plus, homes.
with passive systems are more reslient
during times when the active systems

nels. elec
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southwest, interacts with a budding
differently than the summer sun's
position high in the sky, rising northeast
and setting northwest.

W/ith attention to crientaticn of buildings:
windows toward the scuth: averhangs on
south windows: shade or minimizaticn
ofwindows an east west and north
rfaces and:
ofwalls. ro0fs and floors. a bulding's
design can pas

= insulation

vely maximize the

ime balar asoroach to
location of windows for heating and
cooling bolances daylighting as well
Having windaws on imare than one side
of a room reduces glare and allows for
cross-ventilaticn. Windows facing an
expansive view. cozy garden or water
unants ure
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shows the sk gain striking a scuth wal in winter in Demer, Colorado.

and wildlife and reveal sky. sun and
cloud pattems.

So, if these passive strategies are so
simple, why aren't they integrated more
into building design? il srgue that &5
due to lack of awarenss. But | also
wonder if PV's lowerng couts and rung
populanty are to Dlawe fr e deraing
altention paid 15 passe sty wch in
its best design Form. s ot

With the prevabence of it heul
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heating and air Concitong equprent
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panels to povier & Lage eatng
system the cest sategy
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Webinars

ASES WEBINAR SERIES

Register and Watch

Crpmetoms  ONJORAND ON wIUN Pumy
AT Gen s LD

THE BASICS OF PASSIVE
SOLAR HOME DESIGN

Debbie Coleman, Architect, Sun Plans
(with design tools and examples from other architects and designers)
. 2-8-2023 - prepared for American Solar Energy Society Webinar Series

ASES: https://ases.org/webinars/ 1.0 hour
GreenHome Institute: 1.5 hours with CEU
https://ereenhomeinstitute.thinkific.com/collections

AMERICAN

Y 50LAR

By Debbie Rucker Coleman, Architect, Sun Plans



The Sun-Inspired House
(eBook version comes with almost 200 house designs)

the Katring Cottage 4

the Katring Cottage 4

sun-
inspired '
house , s
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HOUSE PLANS SERVICES LEARN ABOUT CONTACT

The starting point for building a sun-inspired, high-performance home
based on budget, location, design style, and energy priorities
(if no local design professional experienced in passive solar)

e Select a Pre-Designed Plan (choose from over 100 plans)

 Adapt a Sun Plan (change per the homeowner’s desires)

* Create a Sun Plan (create a design from the family’s wish list)
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Select a Pre-Desighed Plan

Sort based On' s.gf{u s‘l#l Sﬁ?l S‘g‘v" ﬂg? S(u)‘vlT Sg\’ﬂ‘ S(?l';T ng‘n S‘i‘xvv S»g?T SgT S{:‘YRY sg;{n S(u)ivﬂ'
* fste oo % st 2nd Dayt SF 1st 2nd Dayk T
PR , :
* Entry Faces SF "% Goce SF SF SF Beet BR BR BR PR Conglex
% of South Glass ?},‘d 784 South 7% 784 741 1 amached 36  simple
o .
. )
First Floor >.F. 1797 Noth 10% 45 852 O45 2742 1 3 1 5 delached 44 average
e FEtc.
OptionSI 1852 South 8% 056 895 056 2808 1 3 4 amached 34 average
o StUdy P|anS 2016 West 8% 1008 1008 2006 1 3 4 detached 28 average

* Review Sets

* CAD Files | |

e C t ti Print ﬁm EcoSolell 1027 South 8% 1067 860 w7 1 3 4 aftached 4% .“average
onstruction Frin S'Ma

* Custom Energy Specs

EUQMFam\ 1064 Noth 8% 1064 1064 2128 1 2. 3 |lafiached 62  average
EroeEE
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Options for Adapting a Sun Plan:

e Local Design Professional to Adapt from Computer Aided Design
(CAD) Files from Sun Plans

* Adaptations by architect, house designer, draftsman, builder,
structural engineer, or owner with construction drawings skills

* Sun Plans can make adaptations based on customer’s location,-
energy priorities, comfort levels, site, topography, etc.
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Process:

Create a Sun Plan

Consulting and ReV|eW of extenswe mformatlon from homeowner
including site and a long questionnaire from Sun Plans

Reviewing existing designs on and off the website to see if all or
parts of an existing design might be a good starting point
Concept diagrams, block 3D models, preliminary design showmg
furniture to allow for space evaluation “
Construction drawing 10-16 pages with Custom Energy Specs
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Every Building is a Solar Building

L) i
ﬂ.&‘l.dll.ﬂ it

|
¥
G’
'vﬁ

Sun strikes the roof and walls of all homes.
We can either use the sun’s solar energy, or let it go to waste. -
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South Roof vs. South Wall

they receive almost equal solar energy annually

__—— Roof
375-600 kBtu/sf/yr

South Wall
350-500 kBtu/sf/yr

_-______-- _'—-___’_,_
—— —

Roof: 375-600 kBtu/sf/yr (1200-1900 kw/m2/yr)
South Wall: 350-500 kBtu/sf/yr (1100-1600 kw/m2/yr)



South Wall for Passive Solar, South Roof for PV

» Active solar photovoltaics (PV) is a complex system, easy to see,
and can be added later.

* Passive solar features of orientation, windows, and overhangs are
subtle and must be designed for initially.

e Passive solar design rearranges

elements already used in a home.

* Passive solar with passive

cooling can minimize the number Uresssmsnsasananamnnnnnsnsssassssssys

of PV panels required to provide § i =& P S e

electricity for a home
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“Passive Solar” = Natural heating by the sun

The sun can provide 20 to 90% of a home’s heating and up to
100% with Ambient House strategies.

90% Passive Solar

y

20% Passive Solar
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Key Concept:
The sun’s
seasonal
movement
varies from
summer to
winter
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Proper orientation to the sun is the key
concept in passive design.
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In summer,
the sun is
almost
overhead at
noon.

HIGH
SUMMER
SUN ANGLE

SOUTH

LR LN

NORTH

SUMMER SUN HIGH IN THE SKY



In summer,
the sun
rises in the
northeast
&

sets in the
northwest

WS = WINTER SUN

More sun strikes the roof, and the east
and west walls than the south wall in « -
summetr.
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In winter, W
the sun is <@ >
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the horizon /
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In winter,
the sun
rises in the
southeast
&

sets in the
southwest
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More sun strikes the south wall than tb\g\A
roof, and east and west walls in winter.
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Overhang
Design

Ssummer
Full Shade

Winter
Full Sun




Front
Faces
South
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Front
Faces
North
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Back faces south.
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Front
Faces
East
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PEAK MAGIC 2 - SOUTH SIDE ELEVATION
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Front
Faces
West
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Front
Faces

West - \\
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Side faces
south




Best of Both Worlds Leads to Zero Net Energy




Thanks for visiting Sun Plans!

A

www.sunplans.com

Debbie Coleman, Architect
debbie@sunplans.com
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Free Project Showcase Opportunities

ASES NATIONAL

NATIONALSOLARTOUR.ORG
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