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Learning Objectives

* The Design Process - Lessons Learned
* Optimize floor to wall ratio

» Super Insulated air-tight envelope

* Protect structure from thermal bridging

* Then - Downsize HVAC systems

Mark Taylor Assistant Prof. School of Architecture
University of lllinois at Urbana-Champaign



* The Design Process - Lessons Learned

Solar Housa 07 Sodar House 068
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University of lllinois
Solar Decathlon 2011

T leam more sbout the hame and our cancept plssss

scroll through the categanes above. :
®
Team lllinois & the competition News & updates 3D Walkthrough

—

Nov. 23 2010

Curmently the University of llinois 2011 Salar
Decathlon team is working, as it hes
throughoul the entire design process, to
succassfully integrate... Read mome

200 30 8

students solar panals  kilowatts

Dec. 4 2010

" On Thursday, December 9th, students from
Youth Build McLean County will make their
2nd wisil to the UILC campus.... Read more

Dec.29 2010

Team llinois has completed a 1:24 scale
house model and a computer-animated
walkthrough to be presented.... Read mom
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For the 2011 Solar Decathlon competition
Team lllinois has designed the Re _home. For
Rapid assembly after a natural disaster, our
solar powered home will demonstrate how
environmentally aware living can be brought
to the forefront of a community-led recovery
effort.
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DN 9
KEY 5. Living/Dining

2 1. Kitchen 6. Outdoor Deck
y - - 2. Mechanical 7. Fold Down Deck
Craphlo oak-kiches g 3.Wet Bath 8. Competition Deck
4. Bedroom 9. ADA Ramp

1. Optimal Floor Plan 7? 3. Exterior Insulation Strategy ?
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* Optimized Floor Plan ?
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KEY 5. Living/Dining
1. Kitchen 6. Outdoor Deck
* %ﬂ 2. Mechanical 7. Fold Down Deck
Graphic Scale- Inches bikoid 3. Wet Bath 8. Competition Deck

4, Bedroom 9. ADA Ramp



Week 2-4: Flip-Down / Flip-Up Folding Conex Container Concept

Individual Unit Floor Plans @ 1/4” = 1’-0”
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Week 2-4: Flip-Down / Flip-Up Folding Conex Container Concept

Combined Unit Plan (with unit 2 wall being flipped up to form roof) @ 1/4” = 1’-0”
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Week 2-4: Flip-Down / Flip-Up Folding Conex Container Concept

Initial Concept Renderings
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Week 9-10: Plan Development

Redeveloped Floor Plan
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Week 9-10: Plan Development

Redeveloped Floor Plan
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» Super Insulated Air-tight Envelope ?







GABLE HOME WALL SECTION

Area Section 1
. Gypsum Board
. Q5B

. Foam

.|AIR
. Riged EFS

. Plywood

. Building wrap

. “Cooling roof” steel sheet
. Batten stand-off

. Reclaimed Barn Boards




2 pound closed cell rigid polyurethane spray foam












» With a Super Insulated Air-tight Envelope

* You can downsize your HVAC system

Specific Demands with Reference to the Treated Floor Area

2

Treated Floor Area: | 45.3 |m
Applied: Menthly Method
Specific Space Heat Demand: 14 kWhi/(m’a
Pressurization Test Result: 0.6 h!
Specific Primary Energy Demand 2
(DHW, Heating, Cooling, Auxiliary and Household Electricity). 57 kwm(m ﬂ]
Specific Primary Energy Demand 2
[DHW, Heating and Auwxiliary Electricity). 10 kwm(m ﬂ]
Specific Primary Energy Demand 2
Energy Conservation by Solar Electricity: 492 kWN(m a]
Heating Load: 25 Wim?
Frequency of Overheating: LA
Specific Useful Cooling Energy Demand: 3 I(WN[I'I‘IZE]
Cooling Load: 21 Wim?

over

PH Certificate:

15 KWh/(m?a)

Fulfilled?

Yes

0.6 R’

120 KWh/(m*a)

25 °C
15 KWhi(m“a)

Yes

Yes

Yes




» With a Super Insulated Air-tight Envelope

* You can downsize your HVAC system

The next generation of
building conditioning
systems, designed for the
next generation of buildings.









Eromi@utside!

To Inside _ -_ o ' - '
— : Cooling Ventilation Mode
- b= f Air from Inside is passed over the heating
-

section and then exhausted outside

Air is passed over the cooting
section and then blown inside

To Outside

FromiBnEside
S URG= RO R

Cooling Recirculation Mode

Air from inside is passed over the cooling
section and then blown inside

Air is passed over the heating
section and then exhausted outside

To Outside



IEnani@utsidel

To Inside = ) : - - ' : : -
_— Heating Recirculation Mode
- == Air from inside is passed over the heating
- section and then blown inside
JEES
_ Air is passed over the cooling
' section and exhausted outside

To Outside

Fronioutside!

Heating Ventilation Mode

Air from inside is passed over the cooling
section and then exhausted outside

- -.-Il'lil

To Outside ‘

Air . is passed over the heating
section and then blown inside






Ventilation Locations

B8 CERV Unit
Exhaust

Bl Distribution Vents
Return Vent




This concludes The American Institute of Architects
Continuing Education Systems Program

http://www.solardecathlon.illinois.edu/



Thank you to our supporters and suppliers

’ti /

Ilinois Clean Energy

Student

Sustainability CERY

Committee
University of Illinois
at Urbana Champaign

NEWELL INSTRUMENTS

http://www.solardecathlon.illinois.edu/
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