5 44 2 5 2 Y] BAFAFEZR(BAMEMR) Vol. 44 No.2
2026 4 4 A Journal of Shihezi University ( Natural Science ) Apr. 2026

DOI:10. 13880/j. cnki. 65-1174/n. 2026. 21. 009 XEHS :1007-7383(2026)02-0194-10

JEF LR RERE H RRIOMS HHAR M i
5 W B B8 S 5 R T YR 5

WEs' R, T AN, R
(1 AR KR 3 5 TR S4B, B 38 A3 1 832003
2 A F R FE XL B S B B oR T S B A W 832003)

TR AR KU BARS Z FHR % SO 0B {3 T B (R 8 04 Hb IXCOR R 5 8 A9 R I REAE 2 R TS M A 2 —
A 5 Bt X e A b DX DL R A AR A AT 2 T AP 45 A0 B PR RE 22 L& TR IR BEAE = % (M, &£ T Rhino-Grasshopper -
BHESHAKR R WS E 5T A RBERASE B SUE R N IZ KRBT T RAENSBAITES
AT BT, 25 R IR W B B P o SUAR SR BB AR Y 264. 0 kW -hem ™ -a” ' FEAIR 39. 5% , 2R JH 9 30 Al imi s PR
EFN U P LR A BB HE — 2P D 26.6% , R IS £ SO W AR AL = BRE, GARERE
50.8 kW-h-m™-a™', BT AER LY 80. 8% , ik B FREFEER . #E— 2B 2 Pr Mk o0 i e W« R AT A 1 5 940t e 3
EE 5 AR ARS LGS SOE 7 RS M RE TETRE S AT L R, BTSSR AT s A K26
L e 2R W b DX R A A A A2 22 1Y) 3 i 2 AL T i Ak 1% B (2 42 B L RE ARG A5 IS UT 98 4, S L 1 803 1 5 SR g o) e
R E R

KRR L REFE A AT AT S s 5 AR T T A R TR i A [0

HESES TUILL 195; MR SR A

Research on multi-stage renovation strategy and economy of rural housing in

Kashgar based on near-zero energy consumption target

YANG Rui',LI Chunao' , WANG Meng' ,LI Gang', WANG Yushan',’
(1 College of Water Conservancy & Architectural Engineering, Shihezi University, Shihezi, Xinjiang 832003, China; 2 Key

Laboratory of Urbanization Construction and New Technology in Cold Regions, Shihezi University, Shihezi, Xinjiang 832003, China)

Abstract; Under the dual promotion of the national " double carbon" goal and the rural revitalization strategy, reducing the heating
energy consumption of rural houses in cold regions has become a key problem. This study aimed at the problems of poor thermal
performance of existing rural residential building envelopes and high heating energy consumption in winter in Kashgar, based on the
Rhino-Grasshopper platform, a parametric model was constructed, and a three-stage transformation path of passive, active and
renewable energy systems was adopted. The parametric simulation and optimization analysis of rural houses in this area were
systematically carried out. The results show that the passive retrofit strategies, the annual comprehensive energy consumption of the
benchmark building can be reduced by 39. 5% from its original value of 264. 0 kW -h-m™>-a”'. By implementing a combined approach
of passive measures and an efficient heat source system, the total energy consumption can be further reduced by an additional 26. 6%.
With the three-stage transformation of passive, active and photovoltaic renewable energy systems, the comprehensive energy
consumption was reduced to 50. 8 kW-h-m™-a™", and the cumulative energy saving rate was about 80. 8% , which meets the near-zero
energy consumption requirements. Further economic analysis show that the static payback period of the comprehensive renovation
scheme of passive, active and renewable energy systems in existing rural houses was the shortest, and it has advantages in energy
saving and economy. The research results can provide a quantifiable technical path and energy consumption and payback period

indicators for the transformation of existing rural houses in Kashgar and similar high-heating areas, and provide a direct basis for
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specific transformation design and strategy formulation.

Key words: near-zero energy ;rural housing retrofit; photovoltaic renewable energy ;static payback period
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Figure 2 The sample characteristics of rural houses and

the distribution of enclosure structure types in Kashgar area
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Table 1 Base building envelope parameters

B WERKk BE/, SREHN ERRHK
ity (HhAhER) mm (Wem ' -K™') (Wem™-K™")

KIS 20 0.93

HhRE BESEILOK 1% 240 0.81 2.95
KV HD S 20 0.93
KUY ib ¥ 20 0.93

POk BeghSnOAh 68 240 0.81 2.95
IKIEHS I 20 0.93

B3 EHfEEH(a) REEE (D)

Figure 3 Base building (a) and model (b)
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Figure 6 The influence of different window types on

energy consumption
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wall ratio on energy consumption
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Figure 13 Power generation and solar radiation

values at different horizontal angles
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Figure 17 Power generation and solar radiation value at

different transverse spacing
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Figure 19 Power generation and solar radiation value at

different number of plate
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Figure 18 Power generation and solar radiation value at

different longitudinal spacing
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Figure 20 Near-zero energy consumption verification
under different strategies
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