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Effect of Electric Charge on the Operating Behavior of Air-conditioner
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ABSTRACT: Much energy is used in occupying stage of the Building Life Cycle. Electric
charge is one of the various factors that influence on energy use of residents. This study
focused on electric charge and searched that whether electric charge affects residents’ behavior
of operating air conditioner and their controlled indoor climate., We surveyed three groups for
field study; A group is residents who live in a studio apartment, B group is residents who
live in a university dormitory and C group is residents who live in a apartment with their
family. The A and C groups are charged for electric as energy consumption they used. And
the B group is students who live in a university dormitory and they are not charged for their
energy consumption. We measured the time to use the air conditioner for cooling, on/off
temperature of air conditioner, and room air temperature for these three groups. The result
shows that consideration for electric charge affects to the residents’ behavior of operating air
conditioner and their acceptable thermal range.

Key words: Energy(elA]), Electric charge(d7]&), Air conditioner(*3*}>]), Thermal environment
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(a) Measuring air temper- (b) Measurmg thermal

ature from air conditioner

condition in room

Fig. 1 Setting up measuring devices.
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Fig. 2 Climate during experiment periods.

A oojfo] A 9F TAUS gL Jis
Al SAHE Ao Z odlojdg AFEAIZE B AW
2EEE 248Ut A didE dojhe At
£ 2 2o FFrt Qe 202 AA3a 200
2 AY3 e A"z o dge At
A8 200 @5 AF leﬂi skt ooz
Abgo] WE Mg R oR7E ool AR
of HiAlE FFgE °‘°}£7l A8 AgER "7
g7 RAHE 98 AFAY I ALER o9
of Fduy} RaEA G gt v)sA AF
ZAbsh T

olo) A}% AN7HE Zolry] 3 oo

b

79 252 A5z, Ay 24FFS ¥
olR7] 8 &5 ¥ £=E ule 9 110cm A
Ao Z2Asg FR AL 4% HHER F
9d 7t A& AU

el 824 87 ol AFAe o
2 As) Az AeB
g AN, AAATL, doln 2 Ty, oo
A A o, BES ANz, HolF 5

it



2
et
it
2

Table 1 Operating time of air conditioner
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Studio-apartment

Dormitory

. Operating time Oper.aFing ti_me O.f air . Operating time Operfalt.ing ti'me O,f air
Resident (hour, minute) cond1t1on§r/1nhab1tant Resident (hour, minute) condltlone;r/mhabltant
time time
A-1 29h 8m 0.29 B-1 49h 24m 0.50
A-2 10h 36m 0.10 B-2 45h 58m 0.46
A-3 64h 4m 0.44 B-3 73h 0.50
A-4 40h 40m 0.28 B-4 54h 52m 0.38
A-5 18h 8m 0.08 B-5 37h 0.37
A-6 Om 0 B-6 31h 32m 0.31
A-7 Om 0 B-7 33h 20m 0.37
B-8 26h 16m 0.27
Avg. 23h 21m 0.17 Avg. 43h 55m 0.40
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Table 2 Mean indoor air temperature when
AC turned on or off

Studio-apartment Dormitory

Resident|On(°C) | Off(C) |Resident{ On(C) | Off(C)
A 31.0 28.8 H 29.2 24.3
B 313 289 I 26.2 23.2
C 29.1 26.3 J 284 245
D 29.1 265 K 26.1 234
E 29.9 275 L 26.7 24.3
F Never used M 26.7 235
G Never used N 26.3 235

0 265 21.1

Avg. | 299 270 | Avg. | 269 237
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Fig. 3 Thermal environment on ASHRAE comfort zone when AC operated in a studio apartment.
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Fig. 4 Thermal environment on ASHRAE comfort zone when AC operated in a dormitory.
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Fig. 5 Thermal environment on ASHRAE comfort zone when AC operated in a family apartment.
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Table 3 Correlation coefficient between out-

door weather and time of using air

conditioner
Studio . Family
Weather | apartment Dormitory apartment
factor
R R R
Mean
outdoor air 0.33 0.34 0.36
temperature
Maximum |, 3, 0.34 035
Ta
Minimum |, 33 0.40 0.26
Ta
Mean RH 0.19 0.27 0.34
Max wind |10 6 0.02 0.11
velocity
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Fig. 6 Predicted AC using time by outdoor
air temperature.
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