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“Cut global emissions by 60 to 80% below 1990 levels” (IPCC 2007)Cut global emissions by 60 to 80% below 1990 levels  (IPCC 2007)
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1. Reduce GHG emissions by 80% (below 1990 levels)
2. Net Zero Residential by 2020
3 N t Z i l b 20303. Net Zero commercial by 2030
4. Retrofit existing buildings to 80% more efficient



WE ARE BUILDING DESIGNERS!WE ARE BUILDING DESIGNERS!
1. Buildings and Climate Systems1. Buildings and Climate Systems 

• Global Warming, Urban heat island

2 Buildings and Transit Systems2. Buildings and Transit Systems
• Transit energy intensity

3 Buildings and Energy Systems3. Buildings and Energy Systems
• 77% of Electricity demand (+ Peak demand)

S4. Buildings and Ecological Systems
• Water, Childhood development, Biophilia, Biodiversity, Food 

5. Buildings and Public Space
• Connection, Comfort, Social engagement
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• Base load reduction
– CA commercial buildings consume *67,077 GWh annually. Of this, 

interior lighting (29%) cooling (%15) and ventilation (12%) representinterior lighting (29%), cooling (%15), and ventilation (12%) represent 
the largest, second-largest, and forth-largest loads respectively, and 
when combined amount to over half of all electricity consumed (56%).  

• Peak load reduction
Of th t t id k l d th b ildi t t f b t 73%– Of the statewide peak load, the building sector accounts for about 73%.

– California’s highest peak demand was 52,863 megawatts and is 
growing at about 2.4 percent per year, roughly the equivalent of three 

500 tt l tnew 500-megawatt power plants.



25%25% of national energy demand met with renewables

50% at peak production (+ weekend demand)50% at peak production (+ weekend demand)









~29,000 MW PEAK Demand (within the ISO Grid)

~5% of demand (solar)



CA Electricity Demand CurveCA Electricity Demand Curve
Building Envelopeg p

Source: Pacific Gas and Electric (PG&E)1 ~=500 MW



What is a Smart Grid?
Smart Grid describes advanced information-based utility 
technologies to improve reliability, security, and efficiency



Strategies for Solving the ProblemStrategies for Solving the Problem

1 M i l ti f th th l1. Manipulation of the thermal zone
The California Energy Commission estimates a 1 to 3 percent 
energy savings for each degree the thermostat is set above 72°F.energy savings for each degree the thermostat is set above 72 F.

2. Demand controlled ventilation
Up to 20% cooling energy savings.

3 Appropriate electrical lighting intensity3. Appropriate electrical lighting intensity 
and scheduling in perimeter zones

4. Plug load management





LA River Revitalization Master Plan Vision



Passive Cooling: SF Bay ClimatePassive Cooling: SF Bay Climate
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zone!



Images: Loisos Ubbelohde



Green!Green!



“T t ki id t d li ht d t l d li ht i f th l di d i“Transparent skins provide access to daylight, and natural daylight is one of the leading drivers 
today of architectural design—green or otherwise.” 

(Environmental Building News, 2010)

“In our whole career, we are going to produce two dozen, three dozen buildings, we don’t make 
that much effect on the world, but, if it’s seen as a prototype, that spins off more kind-of ideas 

like that, then you realize that it actually has huge huge potential.” 
(Th M P i i l M h i )(Thom Mayne, Principal, Morphosis)



Smart?Smart?



Feedback Loop

BehaviorComfortEnergy



PROOF OF PERFORMANCEPROOF OF PERFORMANCE





SE Perimeter Zone D.A.



Heat WaveHeat Wave

Indoor temperature in SFFB

Outdoor temperature in SF







Feedback: thermal comfort
Thermal comfort range shifts in response to outdoor 
weather conditions, however acceptability range (i.e. 
“t t ”) h th d“target zone”) much narrower than assumed

Adaptive thermal comfort model (after Brager and DeDear)









Parametric Modeling and Performance Optimization of 
an Anidolic Light Shelfan Anidolic Light Shelf

Yue Liu Kyle Konis Ph D Doug Noble AIAYue Liu, Kyle Konis, Ph.D, Doug Noble, AIA



SCALE ableSCALE-able



Location-aware Mobile Survey MechanismLocation aware Mobile Survey Mechanism

Subjective Feedback



The Building Occupant Mobile Gateway 
A Framework and Enabling Technology for Occupant-Aware Building Energy 
Optimization and Enhanced Measurement and Verification of Indoor 
Environmental Quality. 

PI K l K i AIA Ph D Co Investigator: Murali Annavaram Ph DPI: Kyle Konis, AIA, Ph.D
Assistant Professor, USC Department of Architecture 

Co-Investigator: Murali Annavaram, Ph.D
Associate Professor, USC Viterbi School of Engineering 



(Integrate Onboard Sensors)(Integrate Onboard Sensors)



FLEXIBLE: Backend Management ConsoleFLEXIBLE: Backend Management Console

Custom Surveys

Survey Statistics

Survey Management



District ScaleDistrict Scale



Faculty: Kyle Konis
Team: Sandra Mendler, Yingjun Hu, Sara Hrynik
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THANK YOUTHANK YOU

Kyle Konis, Ph.D AIA
Assistant Professor
USC School of Architecture






























