H49% 10 UZ S NS D A N = Vol. 49 No. 10
2017410 A JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Oct. 2017

DOI:10.11918/].1ssn.0367-6234.201607098
MG /RIEM IR EENX ZFFAINT L 57 #
PUR RN G/ S S i

(1M RIE T RS BESERE , MR 150001 5 2.8k /8 K% HU6 TRX #H[H )

H B NFRFERRETLEENRAERT SR, AL R ETELEEINRMAEEEDNRELFRA R L B
FRRE BRBEURRAEZRTAGEN, € BN T ELBEENK S ABBEENK KT E LR, RETLEENKEHRA
Rt EAIFREN D, ARERABENARAREIATTINEREN  BILEENRAFRTRE S A EE/DN KA LK
2 ATFABATRAAEERKER, BILEENRLNHEEEDN R FHRBEK 2.45 C, FH ERBIE K 3.66 C,FH
R K 0.48 m/s, T35 R4 8 B 5.59 °C ;38T B (E /N KR B KR A IR 34T 3b b, K ILA Z5 K F0 48 48 3038 B 48 H1E R &%
HEE HANEAGREASRE , FENRATIN XA R NBELRERS,) HE I N LR BAERAREEAER
AR AR, L AATH A AT R B AR R AT B B EARE R RTEE.

FEEEE, PEMR BN R KRN R IRE L

hESES: TUL13.4 MERFERERD; A XEHS: 0367-6234(2017) 10-0164-08

Thermal environment of riverside residential areas at Harbin in winter

LIU Zheming', ZHAO Xudong' *, JIN Hong'
(1.School of Architecture, Harbin Institute of Technology, Harbin 150001, China;2.University of Hull, HU6 7RX, UK)

Abstract; To study the thermal environment characteristic of the riverside residential areas in severe cold region in
winter, field measurements on air temperature and black-bulb temperature have been carried out in riverside
residential area and inland residential area of Harbin on typical weather day, then quantitative methods are used to
analyze the thermal environment differences in winter between riverside residential area and inland residential area,
and the impact of building layout in residential area on thermal environment. Furthermore , human thermal sensation is
evaluated according to the wind chill temperature. The results indicate that the thermal environment of riverside
residential area is worse than that of inland residential area, and there are significant differences in thermal
environment among varied building layout patterns. The mean air temperature of riverside residential area is 2.45 °C
lower than that of inland residential area, the average black-bulb temperature of riverside residential area is 3.66 C
lower, the average wind velocity is 0.48 m/s bigger and the average wind chill temperature is 5.59 “C lower. The solar
radiation has the maximum effect on raising riverside residential areas’ temperature in winter, the second is
buildings’ layout. Row layout pattern has the highest cold degree, followed by the square, and the riverside entrance,
enclosing and semi-enclosing layout pattern has the lowest cold degree. Besides, increasing the building interval in
the row layout can effectively reduce the cold degree and improve the thermal comfort degree.
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Fig.2 Views of the field measurements site
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Fig.3  Solar radiation variations
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Fig.4 Air temperature difference between riverside residential
area and inland residential area
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Fig.7 Wind chill temperature difference between riverside
residential area and inland residential area
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Fig.8 Air temperature of measurement points in riverside

residential area

- - (:l(llﬁfl)\l:‘) (2(@%Kﬁ%)
— =3 ) —e—cACE A )
—o—a2(178 =10 )Ry

B9 EIBEMNMNIBKEETL

Fig.9 Black-bulb temperature of measurement points in
riverside residential area
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Jar VA F 2 B A Ry A7 80 =0 R e 2035,
3.04.4.52.5.93 C. KL, 425K PHER 5 X0 /IN X P9
JES& TR P B Ay 3, HAR S0 A Sy [R5 R R

A7 JRy AT R Ak v 5 Y VTN IX A7 80 XA SRy H ) AL
Weshie K, b 2z G TEA AL - A S
Je e Fl A XA TRy P JRGEE AR XoF SEAe. 581 X A SR P
SRR AT HI G G A A 2 LA 2 R
Fl& R AR K 0.52.,0.97 1,19 ,1.26 m/s; VTN X
135030 Jey K2 B TR % Bl e K, HLEV8 1 B 1
R T AN AR R ) IRV 1 Ab FE¥8 12
Uz, i A Jmy A G A Jg o X% T B e
1R, FAE A AR R I EN VTN X AT 8 A
Jei , BT HE AR B] B RE S AT R RAAAT Jm IR FE R R
P 1 PGB B AR VAU 33 X A7 R P9 AR
Be M FEV R R AR K.
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