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Residential Heating in Western Inner Mongolia with
Clean Solar-Wind Energies: A Simulation Study

Jin Guohui' > Yang Peng'" Ding Chao' Wang Zhenhua' Liang Nafei'
(1. School of Civil Engineering Inner Mongolia University of Science and Technology Baotou 014010 China;
2. State Key Laboratory of Western Green Building Xi’ an University of Architecture and Technology Xi’ an 710055 China)

Abstract The energy consumption for heating a three-bedroom house in western Inner Mongolia by solid fuel
burning in adobe-bed and with solar/wind energies was modeled and simulated with Design-Builder software. The
novel heating system comprises windmill generator batteries solar panels energy-saving construction materials elec—
trical heaters and control unit. The simulated results show that the newly-developed residential heating makes the
difference. For example the annual energy consumption decreases by 10994. 71 kW « h a reduction by 62. 69%
the temperatures in master/second bedrooms and sitting—room increase by 7. 05°C 5.29°C and 3. 38°C respective—
ly. Moreover the investment recovery period was estimated to be 16. 99 years. We suggest that the residential heat-
ing with solar-wind energies be of some technological interest in construction and interior-decoration of houses in
western Inner Mongolia because of greater economic and social impact better living comfort and less carbon-diox—

ide release.
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Tab. 1 Energy saving architecture and interior decoration design
/W/(m? + K)
1:+3 . +XPS+50 mm+ +20 mm 0.419
5 mm +240 mm +5 mm 1. 681
6+12+6 2.508
2.7
/1x 100
I /h) 0.5
(2) o 1500 W 3 2
N o N 1
0.93;
0. 84; 2
0.7, 2.1
(3) o 3mx2 Design-Builder +
m 1080 W 2mx2m 18C
720 W; 1.8 mx1.8 m.
6+12+6 5 o

1.2 m x0. 6 m- 6+12+6 : + 17539. 38
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Fig.5 Energy consumption of the conventional and

novel heating techniques
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Fig.6  Simulated time evolution of average temperature

by conventional heating
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Fig.7 Thermal environment conditions by novel

heating technique
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Tab.2  Structures and cost of the heating hardware
/ / /
6+12+6 2305. 6 30
60 mm 2784 30
4 1750 10
+XPS +20 +370 1380 30
2 kW AC48V( ) 4800 30
6m 1260 30
12 V 150 AH( ) 2000 10
2 kW 1570 15
B-2 kW48 V 1000 15
1500 W 1440 10
180 W/m? 1600 15
2.3.3 3
P (1) +
10994. 71 kW < h
pt=( -1) 62. 69%
+ ;
(2)
3
P, 30 .
3 17 7.05°C \PMV 1. 69
p.=(17 1) +1822.6/1839.2 = 3. 38°C . PMV .
16.99( ) 5.29°C .PMV 2.27 PMV
16.99  p, <p. o i
(3)
Tab.3 21889. 6 1839.2
() ()
1 ~20050. 40 ~20050. 40
2-9 1839. 20 ~18211.20 ~ -5336. 80 16.99 18 ~30 :
10 -3351.00 ~8687. 80
11 ~14 1839. 20 - 6848. 60 ~ — 1331. 00
15 -2330. 80 ~3661. 80 1 .
16 1839.20 - 1822. 60 D . 2015
17 1839.20 16. 60 2
18 1839.20 1855. 80 2017 33
19 1839. 20 3695. 00 (12):70 =75
20 ~3351.00 344.00 3 _
21 ~30 1839.20 2183. 20 ~ 18736. 00 IR 2017 38
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