$26% 21 H & % JH % R Vol. 26 No. 2
2011 422 A JOURNAL OF NATURAL RESOURCES Feb.,2011

HWE T B XK P EEE B g8 & R IEMN

BRX, #lik, TAR, & #

(Z2INR 2 BRI IF 22 B , 220 730000)

BE: WL ERMXAFREZZAT 0 CLUT R P B AKPAR . 1830 i 52 UL e 5%
ARIBCEAE , FE N AR R B2 ) Rl 22 M SEBR T RE T #E, $2 1 L 16 C s N IR
/NFRBUR AR E . 275 [ ZAH AR UE , FE RSB FBE RN T BERER T~ A RE RO IR . 4R 3&R
W1, Bl A KB A AR P TS A PR B SR HEL 22 205 23 002 b+ “C 136 390 h + °C, SEPRIK
B2 REAE 73 926 kgee/a F1 1 199 kgee/a, 47 I HIRE A 5 A D {H H AT R 17/ K
R 39. 6% Fl 46. 6% (U oK o HUBE FHBE 1925 5 AROR HA 17% 25 o Q0 11 Rg
AR BEFES RIBREAR, P2 miZr 3 PRCR I S B R P, i 13 s 35 RE i 0 RE B 1Y 1
AR 1o 1 PR P AR AR B T AR ) AR A 4 S Ak R DR T RE RS ) 225 1)

X 8 R WURRE; REFIEYE; BAR R NEME; PR, B mhHIX

hE 43S F323.214 XHEFRERG: A XEHS: 1000 -3037(2011)02-0291 - 11

R A DR NS R IEA MR o AR E SO e T AR AEAPIRS Y R T
A IRMAR S, L FESSA , RACIRIL, R 2w, AU, A RIR 555 . A IH A i
TN ARBCK LI, B S i AT 72 A B W HRAEN TE ve | HE A0 75 T2 ) 3k 114 E I 44
R SFIGOR A B DT RE IR AL S 5 4 NS A SN R 7K R ) B R 1
ARIE ARG R TR IUBRETE o H R 28 22 R 5 agt ik (9 2% oty 6 B, R I e B
MRS H ARSI E R B AL S W34, T B 0 3 B0 2 PSR EE LAl A
EPIEPER K o

TE AR T AFMELLEAZ 0 C LU BRI . 7EHuBk b f% v s 2 BE A0 b s e 4R X
AU BEAR, AE T AR I, S AR R M AT NI, O AR A7
HREMEETT I Z — KILOK, B RS SR RO e Bk R 58, R4S T
Sl i R LICR AN o AT i PR ) S AT A A BURF A A JE S S L, IO 753N B AR IIE
CHTT I 30 AR R 22 PR g, (R E T 2 i RAETR KF 4R L9 AC 2R AT AT
AR 25 TRl 21 T B A6 A2, (H RE DR L A4 [RD AR SR AT, i) 2 I FH RE A PR UE A
FEANTS o SO (EARTE A AR H AT /N B HARR R o, B U b , A AIIE 57
AR — S bRel B TR I PR o TR, Tl B G e T A R R PR il 1 R
SR I A TR /IR 2 AN AT [l ) AL R AR 4 Dl B )2 A IR FH R SR B 5
BXHERK,

RTLFRENPIRIITIIT, EAMYRE R Z IR R TET 1. WA R HEH &

WFSE A 2010-07-30; &7 HEA: 2010~ 10-25,
EETE: T EPRRHE G 1ESE (2008DFA62040)
E—AEBER A FBOC1955- ) I HOR MO 30, WA S, 22 AR 2R O L X3 e e A 05 T FR F 9

E-mail ; shuwenn@ lzu. edu. cn



292 SR S S 26 &

HASRA RS M RGP R IR N D M RERE Y
J 3 I SR AR 22 LAVE )RR ARSI T A RE IR 2, 5 R B A AR A M DO HAT AT L
PEo R.J. Fuller 25" 38 1o i 25 BF 5 8 10K o5 T B M0 IX AL e 4 s, SR T 167 5 AR BUAR 1 45
Jit A S0 o 1] B A T o 3o 0 3 T v o A X RAT M T

] PAY 9 T 5 IRz 14 T 9 T 40 v 7 S S T R B 8 A e LA S D T BRI
ARV 3R ARG X AR 3 P ARER I L BTN B RESE A O VERE L R4 T A SRR
RT3 IR BRI B TR S T i B b A X A T I R
FEAERE A, RS T IE TR G B XA o AR A A g
PRI AL . Y. Zhong 251 Sy v [t 7 B DX 38R 10 4 2 3803 17 A3 A3 1
L whARSE " A S A, HOR I TR A T R S A AR RS T A
EPIE T, SRR WIS i B LT s BRAT B g AR iR SR o

ASTGUIFE 4 H 4 2 5 UL R, st S A UL RE A A A 0 A T ) 8 e L IX
AR A ZE IR HTREIT LABEAL AT, 38t — NI A P /IR A B R ) MU P RE R b , Al 53
A I BEBEA (10 B g O ARAICR 95 T, AR B AR I T TR TE IS AL o b4 ek
HEAAS REVR R B A BOR AR UL, S s AR 2 L 55 e R A SR AERL 24K 3

1 RS XAl

HON B el X T 26 i oA, UBIER A, I . A FIRZAE 0 CLU
LI — A 2 S N2 A o BT LAS G, R A R AT B R A
T AR I S g s G , NS i) B2 AR 3l LSO R 75 5K AEL i H R AL, 3 f=
FEEE, MR, BT E R I R R BRI 2 R RAIIAFAEIAR, AT TSI

ZARR, U TR VR G T, X LR R A S AB A AR T HE) A BOR B hinxl
EHHIBEA AR A T RE T B e, B B ISR FEA R T W S R R R AR X —
M XS 1K A OREE /N EA HE B AFR AR R SRMR DR S AR R A VK A 2 3 AR, 12
AELK ARSI B, G 1 G el S A P A 5 i T S B, AL DA A B S R
LB AR TAE R AR BT TR ORI, K PHRE R AR RE IR AL AE T & B AT, (HAS
AT BN R SR o RETRURI AR e O 3R B ORI i A A
TR R AN PN i T (R IR R, X — 3t DX HOBE T BE o 88 AR 176 T RE Y 50% LI
A RIREMUY b — ek M P RERCAE DL e 07 2, DR I T BE A DR B AR AR, 2 o 17
JoE A T KT I e R A S

SRR 5 0 ) 1 g AR B 8 e e DX % B B T — A AT ORI, 7 If 3 53¢ 38 P o
MR AL . HIORTEBLINZR 1 B

&1 2008 FE AN EIHEKE SR

Table 1 ~ Relative situations of the two villages in 2008
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Fig.1 Flow chart of the research method
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Fig.2 Outdoor temperature change in heating period of Zhangguan Village
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Table 2 Trend surface models about temperature change of the two villages
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Fig.3 3D figure of indoor and outdoor temperature change in Zhangguan Village (a) and Hepan Village (b)
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Table 3  Heating period of the two villages
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Table 4  Comparison of the observation values and the fitting values
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Table 5 Statistics of energy consumption for household heating

TiH i FFF Ipk it
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Table 6 Amounts of heat loss of houses
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Assessment on Energy Demand for Rural Household Heating in
Loess Hilly Region, Gansu Province

NIU Shu-wen, LI Yi-xin, DING Yong-xia, QIN Jing

(College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China)

Abstract; The winter temperatures are almost below zero degree Celsius in loess hilly area of
Gansu Province, where rural households could not obtain enough heat to comfort farmers through
heating. In this research, we obtained the data of temperature change and energy consumption
through observation and record in two villages of the region, set up trend surface models and cal-
culated accumulated temperature differences in the heating period. We proposed indoor tempera-
ture of 16°C as a well-off living standard of rural household heating. According to relevant nation-
al standards, we compared the thermal efficiencies between actual energy consumption and theo-
retic consumption under energy-saving technology used. The results are as follows: accumulated
temperature differences of Zhangguan Village and Hepan Village in heating period are 23002 h
+ C and 36390 h - C, and actual energy consumption are 926 kegce/a and 1199 kgce/a respec-
tively, which only meet 39. 6% and 46. 6% demands of household heating under the well-off
standard. Integrated thermal efficiency of energy consumption for household heating is only about
17% . If energy-saving technology was applied, both actual energy consumption and that under
16°C would be substantially reduced. Therefore, the potential for improving integrated thermal ef-
ficiency is enormous. We consider that raising heat retention of houses and reducing heat loss per
unit area through houses’ energy saving reconstruction and improving heating appliance are the
main direction to solve household heating issues.

Key words: energy for household heating; thermal comfort; trend surface model; well-off living

standard ; thermal efficiency; loess hilly area



