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Projected Average Temperatures in California
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California is expected to experience dramatically warmer temperatures .
during this century. The figure shows projected increases in statewide annual .
temperatures for three 30-year periods. Ranges for each emissions scenario
represent results from state-of-the-art climate models.
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1. Reduce GHG emissi 990 levels)
2. Net Zero Residential Dy

3. Net Zero commercial by 203%

4. Retrofit existing buildings to 809
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ENERGY

e Base load reduction

— CA commercial buildings consume *67,077 GWh annually. Of this,
interior 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 the statewide peak ioad, 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
new 500-megawatt power plants.
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LOCATION: BERLIN, -, DEU
TIMETABLE PLOT Latitude/Longitude: 52.47° North, 13.4° East, Time Zone from Greenwich 1
Data Source: IWEC Data 103840 WMO Station Number, Elevation 49 m
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LOCATION: LOS_ANGELES, CA, USA

TIMETABLE PLOT Latitude/Longitude: 33.93° North, 118.4° West, Time Zone from Greenwich -8
Data Source: TMY2-23174 722950 WMO Station Number, Elevation 32 m
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CA Electricity Demand Curve

Building Envelope\

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



What is a Smart Grid?

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



1. 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.

. Demand controlled ventilation

Up to 20% cooling energy savings.

. Appropriate electrical lighting intensity
and scheduling in perimeter zones







LA River Revitalization Master Plan Vision




Passive Cooling: SF Bay Climate
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Need internal pickup of less than 7°F to stay within the target
zone!



TYPICAL BAY WITH I1SO-LUX ILLUMINANCE CONTOURS
116 =1-0 :: March 21 12:00pm, Clear Skies - Radiance Simulation

Images: Loisos Ubbelohde







“Transparent skins provide access to daylight, and natural daylight is one of the leading drivers
today of architectural design—qgreen or otherwise.”
(Environmental Building News,;-2010)

“In-our whol@career, weare going to produce two-dozen, three dozen buildings, we don't make
that much effect on the world, but. ifjit's. seen as a prototyp@, that spins off more kind-of ideas
like that; then yollealize that it actuallyshas hugehuge potential.”
(ThomMayne;-Principal, Marphosts)
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Feedback Loop

Energy Comfort Behavior



PROOF OF PERFORMANCE

9.

“0 a

Push Pull Ambient

Device responds to user at Device interrupts user Device signals request for
any time to record feedback to request feedback feedback without interrupting user
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Median daylight (lux)
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Thermal Preference
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Outdoor temperature in SF
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Feedback: thermal comfort

Thermal comfort range shifts in response to outdoor
weather conditions, however acceptability range (i.e.
“target zone”) much narrower than assumed

Mean Monmniy oUutooor air temperamre | w |

Adaptive thermal comfort model (after Brager and DeDear)









Correlation (PPMCC)



Parametric Modeling and Performance Optimization of
an Anidolic Light Shelf

Yue Liu, Kyle Konis, Ph.D, Doug Noble, AlA
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SCALE-able



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.
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Pl: Kyle Konis, AlA, Ph.D Co-Investigator: Murali Annavaram, Ph.D
Assistant Professor, USC Department of Architecture Associate Professor, USC Viterbi School of Engineering



(Integrate Onboard Sensors)

Ambience Light Sensor Reading

0 LUX

Start

DIRECTION: Please hold the phone facing up & don't
overshadow the phone over your body.
Press "start" to start the ambient light sensor
reading.
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Custom Surveys

Survey Management
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District Scale




grating river revitalization, and developing district energy, water and recycling systems to compiement
high performance building requirements.

; Clean tech corridar with District energy +

Concept Diagram; Source: background from Google Earth, diagram by S. Mendler

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