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Methodology of determining driving characteristics of air
conditioning behaviors in summer

JIAN Yiwen'?, TIAN Yuanquan', GAO Meng', LIU Xiaoxiao', WANG Xu'

(1. College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China; 2. Beijing Key
Laboratory of Green Built Environment and Energy Efficient Technology ( Beijing University of Technology) ,
Beijing 100124, China)

Abstract; To study the driving characteristics of air conditioning behavior, a field survey study was carried out in
28 dormitory rooms during the summer in 2016 in Beijing. Indoor temperature, humidity, occupants’ presences at
their rooms and their actions on air conditioners were measured. A questionnaire survey was conducted to
investigate the driving forces of occupants’ actions to turn on or turn off room air conditioners. The field survey data
was grouped based on the driving forces to trigger air conditioning behaviors, and individual driving characteristics
of air conditioning behavior were described as probability with driving force together with the characteristic
parameters using an action-based behavior model. Moreover, driving characteristic parameters were analyzed and
probability curves were subdivided under different driving forces. Two to four new probability curves were developed
and the corresponding characteristic parameters were determined for each subdivision under different driving forces,
which presented a quantitative description about driving characteristics of air conditioning level at group level. The
results in this study are useful for further study of driving characteristics of air conditioning behavior on a large
scale.
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Fig.1 Measurement instruments
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Tab.1 List of triggers of air conditioning behavior
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Fig.2 The ratio of the numbers of turning on or off air

conditioner to the corresponding total numbers
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Tab.2  Probability function of action-based model
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Fig.3  Probability curves of individual air conditioning behavior for different triggers
9 FRES U AT I et 25 SR R R S e R 25 A TR
. IKBHAREPER AR 2E S SR TR RIBE T IS 0T L AH
ﬁ IAFE0.5 C ~5.5 CHBIITHI, BT 5
3 T LAES TS EE SR, 4. 5°C ~ >20.5 C ;%5
0 KHMEGL T 1Y L AE A8 A6 AE 5T R i X R] P, A A
2 23 24 Z?E/"? 27 28 29 30 1.5 C ~20.5 C. X T k (HAY 24k, B T BERTHAY1E
o I T3 8 40 TF0 BB w7 X B 3 o A M 5 BB SR, Al 2 BT AL 3 iG]
. (@) ulf1sAi TEOLT YRR, L 0.5 % 8. 0. AHLLEL, 4%
TESER w (EARRE X T ARG O, v EEAE
ﬁ6. 25.5 C ~27.5 CHFEE N ;0 T2 WS H RGO,
T, NG 7E 28.5 °C ~30.5 “CHITEFEIA.
3.3 BHEIRFhEFIE
LI LU L L DL LI IR S WS S R A R S AT R SR SRR
~~mvwowwmiéggggfzgagg PERTA AR KM B 22 57, oh 1 AT 3145 28 PR A7 o 3K
w3 [ TF S TF OB IF WA I O SRR OAME S 26 SRR AL AR, (H R TR 22 5 S 30 s AT
. (b) Lify5Ai AR M LB AH B S R, X R TR Y 43 A 6 T IE
BRI TR NG BTN 2 9547 A () PR 58 A REAE 2 i e P
1 WAHSEMNAE. RIL, 76 S AR REPE 53 A ) L il
ol L SRR RV P 25 AT 3R s R e 2
3l FEARBLLS T 0 1 1 43 AT 38, Hh I 20 B A2 40 25 4
0 AT R IK B BRI

1.0 2.0 3.0 40 50 6.0 7.0 >7.5

k
= GE [ TIT m BN T o T miA I 0% @ BT 5C o AR S 5%
(c) kHyS A
4 TEFXTANMEFENS 5
Fig.4 Distributions of individual characteristic parameters of
air conditioning behavior

AR I 2 (VR A R e A P s AT R AR
SHI2E TR E XTI, DL w Lk X 3 DMRHESEL
G325 °C 5 °C (1. 00 23 P IF Ja A7 A M5 il 2%
NZH SN w Lk 3k 3 AREESHU IR
R LB AR KA N AR AL, BRI 5 Fs.



fEIRC, 4 AT SR A PR T IR Sl R 1 43 M ik - 179 -

55 10 19
1.0f 7
w 08 =25 1=5 k=1.00
B el u=25 L=10 k=0.75
i u=28 [=5 k=1.00
£ 04t “ u=25 =10 k=1.00
B o | ——u=25 [=5 k=0.75
A |
|
0 " " J
20 25 30 35 40
EWE/C

BS AEFESHTHEZNHLEILER

Fig.5 Probability curves for different characteristic parameters
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Fig.6  Group characteristics of air conditioning
behavior when feeling hot
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Fig.7  Probability curves of typical air conditioning behaviors for different triggers
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