N eW T h e rm OStat C O ntrO I S i m u I ati O n Prof. Edward Arens, Architecture, Charlie Huizenga, Research Specialist, CBE

Prof David Auslander, Mechanical Engineering
Graduate Students: Xue Chen, Jaehwi Jang, Anna LaRue, Therese Peffer

Demand Response Enabling Technology University of Calfornia, Berkeley

Sponsored by a California Energy Commission PIER grant

18 October 2004

Characterizing Residential Energy Use Test house Simulations
The new thermostat will respond to Dynamic Pricing, a We chose to model an existing detached single family We used the California NonResidential Engine (CNE) to simulate the energy use Annual Cooling Electrical Energy Use Comparison
demand response approach where the utilities charge house located in Palo Alto, California. This two bedroom, of this house. CNE is a multizone extension of the simulation code used by | |
cus_tomers a changing rate per hour in order to reduce usage two bathroom house is slightly under 1000 sf. CALRES, the energy simulation software distributed by the California Energy ol Alo, No Setback B Post-1992 House Cooling
during peak periods. Commission for use with demonstrating compliance with residential Title 24 Electrical Energy Used
energy standards. We chose CNE because of its ability to predict the temperature e " E;ee'é‘fgsgguse Cooling Electrical
Residences use one-third of the total electrical energy in several thermal zones and because we had access to the source code so that P
consumption in California (EIA). Air conditioning use we will be able to interface the simulation directly with our Java control engine. E oot Ate. R Setback and
corresponds to approximately half of the summer peak load, This will enable us to predict the effect of our demand response control strategies g Precooling
although appliance use also plays a role during peak periods. on the energy use profile of a range of house types located in any California S
climate g SeoramenoNo seiack —
About half the households in California have air conditioning » |
(56% CEC, 2004, 49% EIA 2001). Most of the air conditioning We modeled the existing house, and changed several parameters for comparison S Sacramento, DR Setback —
units can be found in houses in the Central Valley (CEC, 2004). including: climate, building construction, and temperature setpoints. The charts S
Air Conditioning in Existing California Housing Sto ck below show hourly air conditioner energy use for three temperature control S e Pracoo #
scenarios: no setback, DR setback, and DR setback plus precooling. | | | | |
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