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A Comparison of the Estimation Methods Used to Determine the Air Temperature
Sensitivity of Energy Consumption by Air-Conditioning and Hot Water Systems in Offices and Residences
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Abstract

Various methods of estimating the sensitivity of energy consumption to the ambient temperature were analyzed
and compared. Each method was validated and characterized, focusing on the energy required for space heating
and cooling and heating water in offices and residences in Tokyo. The methods were based on both seasonal and
diurnal variations of unit energy consumption data, air-conditioning load simulations, heating and cooling degree-
days, empirical equations predicting feedwater temperature from air temperature, and analyses of supply-side
data. Although the consistency and validity of these methods were confirmed in general terms, two important
points of difference were clarified in this study. The temperature sensitivities calculated using air-conditioning
load simulations were overestimated because they were performed for air-conditioned buildings; thus, user
interventions, such as manual on-off operations on the air-conditioners or ventilating by opening windows, could
not be considered. Also, the sensitivities obtained using methods based on heating degree-days were underestimated
because the equations used were generated based on a nationwide survey and probably reflected regional
differences in heating equipment or thermal insulation due to local climatic conditions.
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