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Farmhouses in Western Inner Mongolia Based on Random
Forest Algorithm

JIN Guo-hui'?, SHI Ya-jie'*" , SHI Zhi-jie’, ZHANG Kai-ge'"
(1. School of Civil Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China;
2. Intelligent Construction and Operation Engineering Research Center at Universities of Inner Mongolia Autonomous Region,
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[ Abstract] In order to promote the green, low-carbon and high-quality development of rural areas in western Inner Mongolia, the
data collected from the survey and literature was combined, the energy consumption of farmhouses was jointly simulated through DeST
and Trnsys software, single factor analysis was carried out, the orthogonal test method was used to obtain multiple schemes, and the
gray fuzzy comprehensive evaluation method based on random forest algorithm was used to comprehensively optimize the enclosure
structure and heating system, and selected the most suitable green and low-carbon farmhouse scheme in western Inner Mongolia. The
results show that the optimal scheme of green and low-carbon farmhouses in western Inner Mongolia is as follows: the building is facing
north and south, the floor height is 3.4 m, the ground is 20 mm polystyrene extruded polystyrene board( XPS) thermal insulation tile
floor, the roof is 120 mm expanded polystyrene foam board (EPS) insulation board inverted concrete block roof, the external wall is

160 mm polystyrene extruded polystyrene board (XPS) insulation board external insulation concrete block wall, the external window is
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6C +12Ar +6C 6 mm double-layer ordinary glass inert gas plastic steel window, the south-facing window-to-wall ratio is 0. 5, the north-

facing window-to-wall ratio is 0.5, and the sunlight depth is 1.2 m. The material of the sunshine room is 6C + 12Ar + 6C 6 mm

double-layer inert gas ordinary glass + plastic steel window frame + thermal insulation curtains, and the wind power generation

efficiency is 45% . The heating energy consumption of the optimal scheme is 2 661. 15 kW -h, the average indoor temperature on the

coldest day is 11.62 °C, the carbon emission reduction is 10. 02 t/a, the solar heat gain is 67 702. 75 kW, and the net present value

>0, which is economical and has a certain degree of popularization in the rural areas of western Inner Mongolia, providing a

development direction for the green and low-carbon transformation of rural houses in western Inner Mongolia.
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method
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Fig.2  Schematic diagram of the benchmark model of farmhouses
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Table 1 Parameters of the envelope structure of the rural house benchmark model

L g I Rt/ R FRE  HACRERE A FAR R/
75 - HB AL 3 75 5 (mmxmm) (Wem-2-K-1) (Wem— K1)
ShEE AW 20 mm BRI +370 mm B AL +20 mm BRI — 1.357 0.10 ~0.15
2 SMIT A YT 17 1 200 x 2 400 2.110 <1.20
3 o dem el XUZ NG (6 +9A +6, 1 HE 900 mm) 1200 x 1 500 3. 100 <1.00
R W W2 AN G (6 +9A +6, HiHs 900 mm) 1 800 x 1 500 3. 100 <1.00
5 MRS & 10 mm AR +240 mm HE LS + 10 mm B I B — 1. 669 0.10 ~0.15
6 WIT & BT 900 x2 100 5.700 <1.30
7 WE & 3l XUZ BN ET (6 +9A +6, B HE 900 mm) 1500 x 1 500 3. 100 <1.00
8 & T 43 30 mm A HREL +30 mm KIBAPIE +25 mm 7K 6 A A B — 2.231 0.10 ~0.15
9 W A 20 mm KR I AL T)ZE +40 mm FIREE L HRZ — 3.432 0.15 ~0.30
2 REEAERRITELRILCE
Table 2 Summary of the simulation results of the benchmark model of rural houses
A & THT AR AT 5T 52 AR B AT 4 bR
WiHZ K SR IR R EXiS PN SAE BT EAERRMRGE A RIS R I 4] 4 £ fif
m? T B/ m? Gfi/kW  Gf/(kWeh)  $bR/(Wem™2)  45FR/(kW-h-m~?)  $8b5/(W-m™?)
Kk 110. 88 102. 72 34. 44 24 706. 28 335.29 240. 52 54.76
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Table 4 Calculation of the weights of factor variables in the western part of Inner Mongolia
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AR B REFE 0.0260  0.0610 0.032 0 0.028 0 0.0250 0.0250 0.1570 0.1630  0.0370 0.4450
A HENFHSME 0.0520 0.0370 0.0250 0.019 0 0.0170 0.0500 0.1140 0.6190 0.0270 0.0410
NPV 0.0370  0.4600 0.039 0 0.079 0 0.0290 0.0310 0.0880 0.0480 0.0590 0.1300
K FH B # it 0.066 0  0.463 0 0.036 0 0.032 0 0.0220 0.0300 0.1110 0.0980 0.1100 0.0320
T HE ik 0.0260  0.0620 0.0350 0.026 0 0.0230 0.0220 0.1590 0.1630 0.0400 0.444 0
R & AR AN 0.0414 0.216 6 0.033 4 0.036 8 0.0232 0.0316 0.1258 0.2182 0.054 06 0.218 4
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Fig. 5 Distribution of correlation coefficients between green and low-carbon rural housing schemes and indicators
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