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Investigation on Residents' Heating Behavior and
Heating Equipment Operation in Hot Summer and Cold Winter Zones
Cao Xin Li Wanliang Li Yanru
( College of Architecture and Urban-Rural Planning, Sichuan Agricultural University, Chengdu, 611830 )

[ Abstract]  Since there is no central heating in the hot summer and cold winter zones and the weather is cold and humid in
winter, the indoor thermal environment of the building is poor. With the continuous improvement of people's living standards, the
heating demand of residents in this area in winter is getting higher, resulting in the increase of building energy consumption. This
paper did questionnaire surveys and cross-analyses methods to study the heating behavior of people in residential buildings and the
operating conditions of heating equipment. The results show that: (1)More than 70% of the interviewees wore thick or very thick
clothes indoor, and thought that there was a need for heating in winter; (2)The time required for the human body to feel comfortable
after heating was not only affected by the set temperature, but also closely related to residents' behavior. When the clothes were
moderate, 52.9% of residents felt comfortable after the heating device was turned on for 15 minutes. When the clothes were thin,
66.7% of residents felt comfortable after the heating device was turned on for more than 30 minutes.

[Keywords] Intermittent heating; Heating behavior; Operating conditions; Cross-analysis

EE i B (1999-), %, AR, E-mail: cx1816424143@163.com
HWIRERE: ZEM (1991-), o, #d, AHEEOEKHEARYIF, E-mail: li_yanru@163.com
Wk H: 2021-05-31

0 3% oK B AV b X PR SR ) A L RS A 2 SR A A

HAZ WX BAE TREPARDORN, Hit SR, FEERE N TR U AR HIX 4
TIZBX A FFEAWHE AR L, MIEXFTNEFE FETE NIRRT G S AR IE, ARR M
B . B R RAEF AR S, ERAEL  (ETCARNCE RAEFERZK . maEfteE b
R A5 ey AT SRR (0 B thoBOR sy o G 4F R 5 ONIRIR I 18] 2228 L 3 182 % b [X R AR 7



. 404 - A

2022 4E

SRICHRF 5, 755 AL DX T2 3 R Bt 4 2
ENIIAEE . T REB LA B SN IR 73R
BARAYS b IXCR TR Oy R BE B — i 1Y)
RN

KT A BRBLBE AR i R AT IIE R, EIIGIESISE A
T S Hb R BT RD I 37 0 A R T A Hh X
B A% = N A i AR R R A S A 11 (R R AR
2 IHI X BB R AR AR B s SRR AE
PR, HTEIR X R B IEAGE . OK P AR R
RABERE; R SLIOR ] E A3N A& Re FERLL AR XT
SRS SRR IR S Y B U R E AR
JE BT AR B 47 Aar EAT T 9T, 45 SR B R S b
Kt K RGN AT AR AERE, (2
X T RERE I B N AR B4 A0 1R 70 A B I 3
FIE BRI E R .

KT R WA 4T T, UK NI4T
FRY, XFILBAMXCRA “ft 4 45 47 [ &tz
T SR BERE BEARBOE LRI RN % 21.3%, [RIAF[A]ER
PEIZ P KR B RO =, = P AR R
FIRBBNED, ALGERE REFEE G I I, (72 (155
NI S 56 25 S 7 325 3 B BRI I (7] L 35K ) 22
AT 5 5 A (P FAGET 3 B8, SR THI AR R e T PR
TP, ARJE R RSO o 2R RO X 2 1
SRR AR b AR B 25 9 N 3 AR O T 3 AT [ 45 0 A
Ja, PN R AR R AU S0 AR,
FEE A H X A2 R E R IR N 16.5 C
TR 2L 000 38 3 I T & B P A v4 i (X 3 R
Sl 1IN (SN S 1 PR 2y Wl =l =Ne s S L R P S
RV 25 T I AL R, AR FEAROR,  RII 2 P JaFE
W {E 25C~28C,

KT JH BCRIRAT A, TA R0 N\ LT X B v
AR RN AR RAT AR R A7,
P H T % DX P R AR 1 SR B 75 SRR ) % A
A AL P T ) £ 05 6 o XA 112048 NS et %o B R AR
T AR B AR 0 N AT RN 4 4 I A B R A T AR
AT, ERBHERFNT IR, M E

SAEFEE R B3, HhAFEsHaeia MES 5D
THAZ 2 35.1%

LA 5T 22 35 1 B AR A AR T 50 3t 47 S )
BT, 5 SERR BB I A E—E E R .
b, ARSCAE N B YA Hh X R A SR R AT N
BRR IR 1 2% (32 AT 00 e 36 PR B 1Y) St R
XA WGt 720 & BRI AT S 3 54T
WHoe, MIMiHE 5 AT S 15URH 3 S 1 ) L i
T %, 325 N A A I XA R ) SRR 1
IBAT 77 W E SR SURIE T REIR 2% .

1 [EEEESE
1.1 G R

(1) BRI AFHEE RS X ERAT
R S5 BRI R R R ¥ 4% 18 AT T AR AR, )
HBEENRARE: OZUHENEREE, Wik,
RS, () BAEBSNCRIRR&IET T, Wk
IR A A N B s iR BE AL s R4, (3) J
A FH SRR 1504 BT R I8, GnE =5 A ARG 1 L
F B 3 XU LA A 2

(2) WETE: WBFEERH T 400 M5
7R 285 1) 5 A 2 A 45 6 10 7 ST o AR R A5 R
JiCHh R U ) 148 S5 JE AR /N X BT, [R] IRl st 7 2 1
B 1) 45 Sl R 2% ) 4 B SR IR BT R

(3) Bymsers. e EETmiE, 5+
K ) AN G B HUISATE A HLIX 1) 10 5 45
T
1.2 G A L

SIERTBOR  289 1, W IElA Rn) & 275 1
o B I A A L X VS A 207 4 5 B 95.15%

£ 1 RNEREA X ZUIE NG BN
Ko ZUIEDH 8291%AFEN, H 55.64%1%Z
Vi AT, 10.55% 0% Vi & R A R T
DRLG, VR 2 R S 1 5 3 A 04 3 IX 5 A N A
PERR R A5 10 ST 158, VR 2 285 S0 )1 b X ] R g
7450 P 0 B P B 5

x1 ZFPEMTABRER
Table 1 Interviewee Information
o JE AT
JE <20 % 20-40 % 40-60 % >60 % i HIR oAt
N 33 228 13 1 153 29 93
Lt 12.00% 82.91% 4.73% 0.36% 55.64% 10.55% 33.82%




%536 B:5 3 HOR, & HRKAHXE RORIRAT N SRR B B AT I AT
7t

- 405+

2 [OEFEESHESR
2.1 JEERCRERAT AR 4

B 1N E AR X R A RIRAT NGt
iR mERTA, JERAEA NIRRT SRKIE 70% LA
., [RISREE IR 12 A B AR 2 A6,
FHE T L, B AV H X R R A ) AR A R
BERE, (HJE RIEAENRIEFR RIRE. b, FHIR
X R R B8 4% A, 38.35% 52 AT 3% J 1 S i
31.58%3Z HUFRIIELI, IEF 21.8%H12 N 1 R .
80% LA I (1 5% Ji W] R W B4 ) 38 o 11 2% R T
400 7T, HHH 47.30%0M %% HANSELE 200 76 45

A 50%+22.97% 152 i 1E = W IAE BUE SR Z

AT ST SRR 18 6 1) 4 P S5 BRI, SRR 9% F &
FHRLFEAR o [RIE, 122X B ] [ SR 38 XU 2 N
WEE, H 52 7% M2 Ui B A MR ITEIER, A
33.78%MIZ Vi E & W I EHER, H 10.81%H)%Z Vi
HHEIRER . HFIFE SRR TGS
PEARERR AR, LR RERE. 28 LRTiR, BEHRA
VA M DX A 2 R 4t 45 {68 P 1S 052 22 i (R 3K 5
Wi, ELHEFE RO AT IR B P, @RISR, JRH
JE BAE 2 A A S 1 Ot T T 8 X ) A5 2t R B
RBE W I8 /T T E BN &K,

50% o w

20% o
N §
0% =

3 LRl

S REPUE HiLE
SERT AR L

B

WHLE

(a) BFRARFR

:
i .

10-11/1 11-12f] 1247 127 23f]

45%

- B

.
el
" \§

S

0-200 400-600 L 600CEL |
e

: \
% : §
AW R : o
OES A PN E &=L
o E—

PRITE LERITE IR

TRE R

(f) XFFANANITE RN
B ZFERRBITARHER
Fig.1 Statistic results of heating behavior of
residents in winter
22 REg¥& st Tt
K 2 e AT AR A AR ) R BER IR T e )T
A5 FH 4 32 BRI 75 30 70 M AT BN KB o



- 406 1A

72 2022 4F

Eb 51 28.57%F0 31.63%. Bib 2548 FH (1Y 32 BR 1%
T A AR HHCNRFAFT L AEE, & g )
9 30.1%- 20.39%F1 19.42%.

35.00%

30.00% 4

25.00%

20.00% A

i (%)

15.00% -

10.00% +

2 BEFMENEFERAMEERELR
Fig.2 Main heating methods
in the living room and bedroom
P 3 9% )T A0 b 5 2 Y BERR IR e 1 L . B

PRI, 000 08 i B2 T EEAE 23~26°CTEHIN . 1k
G, BT 35.13% M R B T 23°C,
BhEAT 37.84% 1A R BUE IR 1 23°C, i
T GB50736-2012 L E i) A T B

35.00%

BEE 8FT
30.00% o

25.00% <-4

~ 2000% -4

%

5

141

15.00% 4§

10.00% +

FEBIGE 17CHUTF 17-20C 2023C 2326C  26TRLE
i

B3 BEFMENETEREREEE
Fig.3 Setting temperature of air conditioner in living

room and bedroom

L (%)

B4 ZETSEMERER&EITATIE
Fig.4 Operating hours of heating equipment in the living

room and bedroom

Bl 4 R I N R BR B &S AT I T B . i
BIR AN, 2T RIZSC&IEAT il oy 20:00~23:00,
TS R BN 19:00~00:000 Fib 5 KB X &2 4T
& U W] Y 22:00~00:00 , & EEAE R BN
20:00~07:00. M4k, HRHE N PR BE B & IS AT 1S
DTN 1 v 2 A = 1 S S
00:00~01:00, MU BEH] T 245+ 4F N & H B
IR,

Bl 5 s NN RTERBE AT IS Ja Bt AT 1)
R E L. B S AT, BN N SRR R &S 15
SR RGNS IR E, R VIE T 68.92%.

P —
£ §

BIFF 2 1SH¥ER 30MEE
bS]

300%hiAE

5 ERAAREXRRRETBBERIETENIE
Fig.5 The time that indoor personnel feel comfortable

after the heating

3 XXt

A Ay i T A B AN B B AR
AR R, LA MR TE kAT A2 B[R] 56 R 0T L
30T« A R HARAE 7 V52 A B — e Ik
AN ERE NTABEMYIAE, B4 EBEHI1E
PR AEAE YR, R AT AR B 5 81 AR B (A1)
AHIE R FRI Gl 52 AT TR E NN RARE T
055 R W& T JE Ja I 7 & I 7 I TR R oG R =
PN 7 A 5 15 100 455 e ) 2 R (R R P 29 T 8 e MR P
(R RIAT 4T

K 2 N ERAEE NS G 05 R IR W& TT
JA JE IR A P I TR I AE AR M EN R
RERE. BE. &HE, 20F 64.7%. 81.1%
H152.9% 1) %2 Vi EHALRE W AT IR 15 780 e 4 &
WEIE . TS =N N ARG BN, 6 66.7%13%Z
Vi # {ERIR A& TFE 30 2050 UG A4 g 4FiE . A
I, E W RAE AR SR B i, ik 334
EEmR A8, HE1 (o) THl, FRAE
FENREGETAEERRZ . B, T E2 R



36 55 3 wooEE A BAKAHIX E RCRIEIT NS RRE WA is AT R AT
ol < 407 »

WX AR, o RASENREGFREEE IR 5 REE RIS
*2 EAKRERASRERETEEREEERE
Table 2 Clothing condition and comfortable time after heating
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. @ E 8.10% 81.10% 8.10% 2.70% 100.00%
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