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What Our Future Should Be: Nur Ak§amija’s artwork (16 years old)

A
COOLSCICENCE

Nur, a 10™ grader from Hadley, is a Cool Science 2020 Runner-Up. Congratulations Nur!
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How Do We Get There?

Cost Renewable

energy
sources

Advanced building
technologies

Passive design strategies

Aksamija, A., (2016). “Regenerative Design and Adaptive Reuse of Existing Commercial Buildings for Net-Zero Energy Use”,
Journal of Sustainable Cities and Society, Vol. 27, pp. 185-195, DOI: 10.1016/j.5¢s.2016.06.026.
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How Do We Get There?
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Integration of building
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during design

Aksamija, A., (2016). “Regenerative Design and Adaptive Reuse of Existing Commercial Buildings for Net-Zero
Energy Use”, Journal of Sustainable Cities and Society, Vol. 27, pp. 185-195, DOI: 10.1016/j.5¢s.2016.06.026.
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Aksamija, A., (2015). “Design Methods for Sustainable, High-Performance Building Facades”,
Advances in Building Energy Research, Vol. 10, No 2, pp. 240-262, DOI:
10.1080/17512549.2015.1083885.
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Impact of Climate Change on Building Envelope Performance: Current Climate, 2050 and 2080
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Aksamija, A., and Peters, T., (2016). “Climate Change and Performance of Facade Systems: Analysis of Thermal Behavior and
Energy Consumption in Different Climate Types”, Perkins and Will Research Journal, Vol. 8, No. 2, pp. 52-79.
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Impact of Climate Change on Building Envelope Performance: Current Climate, 2050 and 2080

Results of energy modeling
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Aksamija, A., and Peters, T., (2016). “Climate Change and Performance of Facade Systems: Analysis of Thermal Behavior and
Energy Consumption in Different Climate Types”, Perkins and Will Research Journal, Vol. 8, No. 2, pp. 52-79.
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Smart Facade Systems for Heating, Cooling and Electricity Generation
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Aksamija, A., Aksamija, Z., Vignaeu, G., Upadhyaya, M., and Farid Mohajer, M., (2020).
“Thermoelectric Facades: Simulation of Heating, Cooling and Energy Generation Potential for Novel
Intelligent Facade Systems”, Proceedings of the Facade World Congress 2020, Los Angeles, CA,
August 5-27.

Aksamija, A., Aksamija, Z., Counihan, C., Brown, D., Upadhyaya, M., (2019). “Experimental Study of
Operating Conditions and Integration of Thermoelectric Materials in Facade Systems”, Frontiers in
Energy Research, Special Issue on New Materials and Design of the Building Enclosure, Volume 7,
Article 6, DOI: 10.3389/fenrg.2019.00006
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Existing Buildings: Impacts of Energy-Efficient Retrofit Strategies in Office Buildings (Low-Impact and Deep Retrofits)

& 9 dh €W

Modeling prototypes

4
4

| ) S
Results e e Baseline
ICago (Cold climate Zone r—

150

O —y
W b
[ I =

W ]

120 X
110 Low-impact
100 S

Annual energy consumption (kBtu/ft)

460
430
400
370
340
310
280

250

Bzu

190

Annual energy consumption (kKWh/m?)

140
130
120
110
100

L ¢ 9

Baltimore {mixed climate zone 4A)

OO = ¢ UGbogheEIDdygh

—=—Baseline —* Low Impact Retrofit —=— Deep Retrofit

430
400
370
340
310
280
230
220
190
160
130

120
110
100
90
80
70
60
50
40
30
20

Phoenix (hot climate zone 2B)

Bo=9¢ 3 UbH k€ PR

—=—PBaseline —* Low Impact Retrofit —=— Deep Retrofit

120
110
100
90
80
70
60
50
40
30
20

Aksamija, A., (2017). “Impact of Retrofitting Energy-Efficient Design Strategies on Energy Use of Existing Commercial Buildings: Comparative Study of Low-Impact and Deep Retrofit Strategies”, Journal of Green Building, Vol. 12, No. 4, pp. 70-88.
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Existing Buildings: Methods for Reaching Net-Zero Energy through Regenerative Design
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Aksamija, A., (2016). “Regenerative Design and Adaptive Reuse of Existing Commercial Buildings for Net-Zero Energy Use”, Journal of Sustainable Cities and Society, Vol. 27, pp. 185-195, DOI: 10.1016/j.scs.2016.06.026.
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Existing Buildings: Methods for Reaching Net-Zero Energy Design (Low-Impact and Deep Energy Retrofits)

ENERGY MODEL
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Aksamija, A., (2016). “Regenerative Design and Adaptive Reuse of Existing Commercial Buildings for Net-Zero Energy Use”, Journal of Sustainable Cities and Society, Vol. 27, pp. 185-195, DOI: 10.1016/j.scs.2016.06.026.
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Existing Buildings: Methods for Reaching Net-Zero Energy Design/Cost Optimization
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Integration of Research and Practice
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THANK YOU!

For additional continuing education opportunities,

visit www.raic.org/continuingeducation

RAIC | IRAC

Royal Architectural Institute of Canada
Institut royal d’architecture du Canada
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