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Background Project Description Simulation

Thermostat Strategies Simulation
The future paradigm of energy pricing in California is Our goal is to design a residential thermostat that responds to price signals from an electrical utility to reduce electricity We created a simulation model to test the DR thermostat. The (July day, Fresno, CA)
termed demand-response, in which the utilities charge consumption. The thermostat is composed of three elements: a temperature sensor, a user interface, and a control mechanism. simulation here assumes a 1200 sf uninsulated wood frame 0 Reduced peak
customers a dynamic rate per hour to reduce usage house, and uses TMY2 data for three days in July in Fresno, _ 9 load e
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The California Energy Commission (CEC) projects (Crossbow) send temperature data changes _ _
about 2 million new single family homes will be via radio signal to base station « Technology: Simulate and test with » Monthly Cost Monitor (allows price
constructed in California by 2013, which will increase graphic user interface using Java cap to optimize cost with times of
the electrical demand by 25-30% (Lutzenhiser, 1995). occupancy fj}nd_degfe? of comfort)
This new growth is expected to occur mostly in the * “Traffic light” price indicator
interior regions of the state, where the temperatures /\N\ (educate user in best use of
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will thus require more energy for space conditioning
than the coastal areas (Ortiz and Bernheim, 1999).

Programmable setback thermostats are required now
in new construction in California by the 2001 Title 24
Energy Code. These thermostats save energy by

lowering the heating setpoint or raising the cooling
setpoint at night or during unoccupied hours to reduce

the amount of time the space conditioner is on. TeSt Bed

To test the function of the thermostat, we modeled the control and graphical user interface with Java programming code. We built
a 1” scale model of a small house, with a thermoelectric cooling unit with an additional fan to aid circulation. The control and
interface resides in a laptop computer which receives temperature and price data and sends control and price signals.
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thermostat that can change its setpoints in response
to a demand or price signal from the utility, called a
demand-response thermostat, will meet this
requirement.
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