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Characteristics and Analysis of the Cooling and Electricity Loads of Institutional Buildings in a
University Located in Hot Summer and Warm Winter Areas Based on Measured Data
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[ Abstract] The load characteristics of buildings are the basis of energy planning and energy supply system design. The cooling,
heating and electricity loads of buildings change significantly. Even for buildings in the same area and with the same function, the
load profiles for each building can be very different. It will affect the configuration and economy of the energy supply system.
Existing studies have analyzed the load characteristics of buildings, and the influence of load variation on the system configuration
by the means of energy simulation software, but few studies have analyzed annual hourly cooling load and electricity load based
on measured data. In this paper, the real-time cooling/electricity loads of buildings on a campus located in hot summer and warm
winter areas are collected. The load characteristics of buildings and the whole campus are analyzed in detail based on measured
data. Finally, the measured loads are compared with that calculated using the load index method. Results show that the load
characteristics of buildings with similar functions vary significantly. To obtain an appropriate design of building energy systems, it
is recommended to conduct detail load evaluation and consider uncertainties for different buildings.
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Table 1 Buildings and air conditioning configurations
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Table 2 The Gini indexes in cooling/electricity load for different buildings

Phase phase Phase Phase Phase Phase Phase Phase Phase
JCIT JCA PCD
land2 2AB 3A 3B 4 5 6 7
A Gini 2FUH 038 038 044 048 035 030 057 037 044 054 065 062
LA Gini 2EUH 0.29 035 020 029 033 0.17 036 0.11 0.19 025 021 0.34
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Table 3 The cooling/electricity load indexes for different buildings

IR HE LAY LA R

33 o 7 EHEHRK ECE RO EHER EHERK ECE RO
kWh/m? W/m? W/m? kWh/m? W/m? W/m?
Phase 1and2 284.6 91.6 325 2574 66.8 294
phase 2AB 333.8 107.0 38.1 283.6 89.7 324
Phase 3A 245.0 108.5 28.0 225.0 81.7 25.7
Phase 3B 405.5 129.0 46.3 194.2 60.5 222
Phase 4 562.1 160.6 64.2 218.6 74.5 25.0
Phase 5 590.4 130.9 67.4 225.1 60.0 25.7
Phase 6 563.5 334.8 64.3 291.8 109.0 333
Phase 7 538.7 144.1 61.5 323.2 78.5 36.9
Phase 8 344.7 138.0 39.3 138.8 414 15.8
JCIT 541.3 235.6 61.8 313.9 80.8 35.8
JCA 421.0 266.5 48.1 128.8 325 14.7
PCD 232.3 113.9 26.5 102.3 342 11.7
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