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Field survey on summer thermal comfort and adaptation
of university dormitories in Changsha

LI Nianping, LIU Penglong, WU Zhibin

(College of Civil Engineering,Hunan University, Changsha 410082, China)

Abstract; To study the characteristics of summer thermal comfort and adaptation of naturally ventilated university
dormitories in Changsha, 15 naturally ventilated dormitories of two universities in Changsha are investigated in this
paper. Environmental parameters were recorded, and surveys were conducted on the thermal sensation and thermal
adaptation behavior of the subjects. In total, 437 research data were collected. Based on temperature frequency
method and weighted linear fitting method, the relations of indoor operating temperature with clothing thermal
resistance, the predicted mean thermal sensation (PMV ), and the actual mean thermal sensation ( MTS) were
determined. Results indicate that clothing thermal resistance negatively correlated with indoor operating temperature
in summer. With the increase of unit operating temperature, clothing thermal resistance reduced by 0.019 7 clo.
PMV was larger than MTS, and the higher the operating temperature was, the greater the difference between the two
was. The corresponding acceptable temperature ranges of the two were 24.4 °C ~28.7 C and 23.8 C ~28.9 C,
respectively. By using adaptive PMV model, the adaptive coefficient of the naturally ventilated university
dormitories in Changsha was calculated to be 0.5, which is in great discrepancy with the prescribed values given in
GB/T50785—2012 “Evaluation standard for indoor thermal environment in civil buildings. ” The male and female
research data were studied separately. As the unit operating temperature increased, the clothing thermal resistance
of male and female reduced by 0. 028 8 clo and 0. 016 4 clo respectively. Male feels warmer than female in
summer. The neutral temperatures of male and female were 26.3 “C and 26.7 °C, respectively. The acceptable
temperature ranges of them were 23.8 C ~28.7 C and 24.2 °C ~29.2 °C, respectively. This study provides
reference for the studies on thermal comfort and thermal adaptation of university dormitories.
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Tab. 1 Information statistics of subjects

BH RS HEem ik o UAE
BH/ clo /met
/ME 16.00 150. 00 40.0 0.05 1.0
AR 34.00 195.00 105.0 0.71 2.0
S 20. 80 168. 60 58.9 0.35 1.1
GRS 2.35 7.97 10.1 0.13 0.2

1.2 HARABRFAE

ARSCR B0 R U8 A AR 45 5 BT 5T 7
5. A AR = NANRE SRR AR U2
KL 2, B A2 10 7726 A 2R HAK 2 /i 4%
IR B EOR AT I K. BN IR SR = A
25 TR DGR | TR JEE A28 O . 2 PR
SRS S A R AR . 38 ARSI
S A5 BB AZ K 0.3 m DAY, i FE b 0. 1,
0.6.1. 1 m & 3 AayHE, 730 Ak 23 AP REIER |
HEFRAISK S CUNPE 1 s ) - i DR T I 2 K ) e
P, RRACE I E T8 08 10 min BUEARE 5 3K
AN TR R R BRI, 25 U H 1 min
PN AT 24 XU

x2 UHFEBH
Tab.2 Instrument parameters
o ; ; . ek
Ya ERRE/C MXRE/ %  BIREE/C J(mes-1)
me+s
o TR-72U & ¥ TR-72U i {## WBGT-2009  Testo 425 #4
BT R IR AR HAY AL
R -10 ~60 10 ~95 0 ~80 0~20
B +0.3 £5 +0.6 +0.03

T 7] 5 8 A A0 45 52 1 B ARG L T IR ke
Y IAET I ARG AT R A 0] 4 A PR R
F] ASHRAE 7 fSHUBGEARE ( +3 R, +2 #4, +1
TR0 o, 1 3%, -2 48, -3 1R1%).

E1 4FRIFREG

Fig.1 Instruments and field survey
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Fig.2 Trends of indoor and outdoor temperature

SN E B E
AN EBUME

100 [

=3
S O
T T T

ARSI BE/%
o 9 ®
S o

40 o 3 PRI R KM

N0 espmERME

200 2 4 6 8 10 12 14 16 18 20 22
KE/d

B3 =EANSMEILEETRHESR

Fig.3 Trends of indoor and outdoor relative humidity

PRI HA (8] 2= P9 25 A I AR Ak Ly G ok
24.9°C ~35.7°C 1 43% ~ 94% , 554 43 51 Ky
30. 6°C 1 65% . % A3 S 10 AR Ak 7 R - 531) Sk
22.6°C ~38.5C H130% ~99% , M2 P9 i i i AR 4k
LR 5 A 43931 A 30°C il 66% . 45 F £ K1
by DX AR i R ROR AT B AV 1 IX
FoY I R A, T i P R B 3 RO i 25 ASHREA
55-2004 ARifE"S HUAE B IGET 3 16 VL.

2.1.2  R¥gsE

i A S 5Bk R ERIR A, AR S HO
BEHE0.1.0.6 1.1 m (9 3 A E AT, AN
() g [ 00 238 R ) e K S (B AT — i R L3RR
PUERIE AT B R 1 40 1, BIRERIE R 1y 5 4
VI A VR IR o) R A B (R R A S S
FHXT AN 2] BE (RIS BE SRR Z L) B
EATRFE , 58RI 3R 3.

R3 ARESHIHERRHAE
Tab.3  Average and unevenness of thermal environmental

parameters

HIRESH ERRE/C AHNRE/ % 250HE (mes™h)

¥ 30.60 64.00 0.40
Sok]S 0.30 2.76 0.67
HEXT R 1.03 4.37 127.00

T A AIYSIBE, %

23 GEIREH 3 MY S Kb A SR A X
T BE QRSN I 5 BE R/, 23 S B AR AN 342
JEMOR, 3210 i1 34 2 K Ay 0..40 m/s, kb
TR A, U E N A AN, 5 3CEk[10 ]
A as e — 8k, FZE th T AN R XURs A Y.
2.1.3  Eha e A RH

175 By 2 P00 2 RS 2 5 i) A PRt BT 1
LEng 1R N PS b B 778 L I S P g v L
AT/ N NI SRS, RZBUE O 2
TEAHT R AL 16 30, D82 13 2 5 I Z A
AN A AT R Z0 2 B, 03 ) A 2 i Al J
B, AR R T 2.0 met (BRE T A, X328
A B i AT VAL AR AT 0O 408 R AR R R
1.1 met, % 3 [a]—~ 1% 2h H A 2810 7] 68 B4
K220, BUTT AT REAS (7 34 8 R A Qi 6 08 o 5 3,
CEAH BN, X E W AR R 2 1.1 met.

TR 2 S — P ol ) ARG R ML 2 AA T,
WS 1, 8 T 320 1 B thzs |), Bt U
FEor VRS IRRE Y . AR EIR B ¢ LR AR TS
AR E S AU R - X5 S U X AR TR 1)
ST A P BT B, B T 4 T b SR AE 2 1 il e
PR E NI &R, B DL SRR E I =
Wb, HAECH = N2 SR ¢, 555
W b, PR, e e, AR R A

b =1, +2.40°7 (1, —1,).

Ko, HENBBRIREE, C 5o A2, m/s.

SH B AW, FEEE S I VERF A S, BN 5
BB L AR TEBRAR IR X — 7 ] B A2
S0P AT I AEAERE XA AR A i 8 22 T g — X JR A
A WIS, AR U B A1 38 1 R K 45 A Uk
PL0.25 CoAlae , o0 R T H el R X ), DL —
DX TE] PN JT DA ) 45 O B2 1 P M A 78 o L 320k
MR AR A Y (B TR AR 5, AT AR MU
(i 4 PR ) AUEBCEEAS IX R N FEAS 1 5 BHEAR
1Y LA

057

24 26 28 30 32 34 36
t /C
op
B4 BREABEZENREREXRE
Fig. 4  Relationship between clothing thermal resistance and

indoor operating temperature



54 1

B, & KU RERUE & 2 3 HETE -5 i NS IR - 197 -

PR R 5 S N BRI A G R O

l,=-0.019 7t,, +0.947, R*=0.6358. (1)

(L) m, R AR 5 = A BRI E & 6 AT
K, BT AR, IR A i) 0.019 7 clo,
X RAE T 5215 i i Ak B85 722 A4 T80 8 A e ) 3 7

R, BRI A2 12038 8 T 0ol 26 2 e % B PRy AR, ok
I BT Y PR UL

WZ B L BT AT T I E A i
BB S = AR ¢, B TR E ¢, ZWAY
F,BURASSCE R R C A WS R T A, WAk 4.

x4 ARMK AR GARERER XL

Tab.4 Comparison of clothing thermal resistance from different buildings in different areas
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