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A new DR thermostat that receives dynamic utility price signals can
reduce energy consumed during peak demand or price periods

by changing temperature setpoints or turning off loads
and providing feedback to the users when to use

energy intensive appliances (like washers)
or to open windows or close blinds.
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Residential Load Profile on a hot summer day
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Methods

dJ

We wrote control code In Java to model a typical
thermostat control and graphical user interface. The model
was tested using a scale model of a small house, with
wireless temperature sensors and a wireless actuated
cooling unit.

We created a simulation model to test the control strategies
of the DR thermostat in different climates and housg
construction types and sizes. We tested potential ene
savings using price based temperature setpoints
precooling.

»Cooling Strategy and Climate Zone

We Dbuilt a section of a house to test and show the wirele
sensors and actuators and demand response con
strategies.
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Research
- Questions
What control strategies are needed to reduce energd

consumption in California residences? We plan to implement
combination of automatic and manual responses to a dynam
price signal.

What social factors influence thermostat design with respect t
ease of use, feedback, and motivation to reduce enerc
consumption?

FINdINgS

Preliminary results from our simulations suggest that priceebas
temperature setpoints (DR Setback) can reduce ener
consumption during high-priced periods. Precooling a hou:
before the price increase uses slightly less overall el@gtrmit
reduces the amount of electricity consumed during the hig
priced period.
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Annual Cooling Electrical Energy Use Comparison
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Thermostat Strategies Simulation

(July day, Fresno, CA)
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