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Research on Adaptive Thermal Comfort Model for University Dormitory in Xi’an

Zhang Kaige Wang Lijuan Kong Peiting Wang Peng

( College of Urban Planning and Municipal Engineering, Xi’an Polytechnic University, Xi’an, 710600 )
[ Abstract]  The indoor and outdoor temperature, relative humidity, and wind speed of college student dormitories in Xi 'an
city were tested in winter, and the basic information, subjective thermal sensation, and clothing thermal resistance of the subjects
were investigated by questionnaire. Using the regression method, the thermal neutral temperature (18.6°C) and its range in this
region were obtained(16.9~22.7 °C), and a thermal comfort climate adaptation model (thermal adaptative model) for this region
was established. The relationship between indoor thermal neutral temperature and the outdoor air temperature was preliminarily
established. Taking thermal neutral temperature as the standard of indoor temperature design can improve the comfort of human
body and reduce building energy consumption.
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Table 1 Instrument parameters
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Table 2 Environmental parameter statistics
FHE BEE RME RKME
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2R SE E /m/s 0.01
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BARIREEPC 17.9 2.13 15.0 24.9
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Table 3 Basic information of personnel
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Fig.1 Relationship between clothing thermal resistance

and ambient temperature
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Table 4 Regression equation of clothing thermal resistance

and outdoor air temperature in different regions
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Fig.2 Relationship between measured thermal sensation
and indoor operating temperature
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Fig.3 Relationship between unacceptable rate and indoor

operating temperature
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Fig.4 Relationship between thermal neutral temperature

and outdoor air temperature
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Fig.5 Thermal adaptation model
P MR R BT, A ATTER A b PR R B s b
AUREAA T AR o 7RO AT I 5 N AIABEIS, 7T
A FH A& S AR, AR AT ) 75 SRO0S = P T R
iy, IWIMERaE H . HAT, EWN e
ANRIMBIX . AS[R] U SF A ST GG AR R, AR
LRI BEREST T 2R

3 i

AT VG 22 XL AR A A A AT T S
W, FERHRBEES RIAT T Gt b, SRR 4
o

(D) ZREREE L TFREIMRIEMBALE 1.5~
1.8clo /8], EEEFLE 1.7clo FHIT; 5 P IREE H
FHAE 0.9~1.8¢clo Z[A], ZZRLELE l.1clo . A
7] 101 DX N TR 3 I 22 1 AR A B 28 A ST 8, B IR
A BH LA g 2

(2) 782 X R v s 2 A A 1 A b ML RS
9 18.6°C, i /& 80% A DA &7 1 3K () Fivrb M Ji B2 VG
N 16.9~22.7C.

(3) RIENAERRY, RPMREIRE—-A



* 206 °

2021

[l 52 KA

B BRI A LR N KSR

LR ENEE, W ASEBUERTRE.

EEPEE

(1]

Gail S Brager, Richard J de Dear. Thermal adaptation in
the built environment: a literature review[J]. Energy &
Buildings, 1998,27(1).
Humphreys M. Outdoor temperature and comfort
indoors[J]. Building Research and Practice, 1978(3/4).
Auliciems A, de Dear R. Air conditioning in Australia I:
human thermal factors[J]. Architectural Science Review,
1986,29:67-75.
AR, A, XU B2 H AR XN AR AT & B
SRR B (] 5% 38 7 4,2008,(7):20-24,5.
P AN s DN AR R ET 3 o B AR R AT 72 [C].2010
FREANAEMEZEHRE R 2R S WL X
4£.,2010:226-230.
- HE N R E
HR2,2007.
JETIYE, EX4 e, FEAE, S P e X AR A i
HEFEMSEHEE S T[T, EFRA,2013,29(4):
25-30.
WA DLW IE rh T &
14,2004(12):39-42.

NAERE FED]. VG 2 0 2 @ R

SR bR 10358 B ] ], Bd

(]

(10]

[13]

[14]

[15]

[16]

W

ERME, KA. PR AR REE
1,2015,45(1):87-90.

ANSI/ASHRAE Standard 55. Thermal Environmental
Conditions for Human Occupancy[S]. Atlanta: American
Society of Heating, Refrigerating and Air-conditioning
Engineers. 2017.

M, KRB, BRBAID, 45, JbntR i e U AW 5
AT IE ML A D). B 5 16, 2012,42(5): 84-89.
P, v, IS0, 55, BRI R AR M A B E AR
FEMENTIT]. REFBHIR AR AR
[#2),2011,43(4):551-556.

BRI, TR M T A ZR A 5 [ R ET @ A 5
]2 5UFH£,2009,25(8):94-97,108.

Tan Meilan, Li Baizhan, Liu Hong, et al. Field

experiments on thermal comfort in university
dormitories in Chongqing, China[J]. Journal of Central
South University of Technology, 2009,16(S1):55-61.
R, PR, R, 55 ﬁ?ﬁ%ﬁ*ﬁﬂ%é%&ﬁiﬁ
PRI TAQ AT FL[J]. B BEIE R T 1,2016,35(6):
42-45.

EIER, AR, & BIR, 55, PR XA 50 BT

T 5 #HGE N [I]. 25 RH#,2016,32(4):60-65.



