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Fig. 1 Plan of initial typical dwellings
B F AN mm, T [H

x1 BEVFEHSHRE

Table 1 Setting of envelope parameters

[l 47 25 4y R ERER/ (wem™? « kD)
A% 10 mm JKJgRP 3 +370 mm £L7%5 +10 mm /KPP 1. 605
P B 10 mm KPEEYHK +240 mm £06% +10 mm K7 1.726
J= T 10 mm T /Z +10 mm )2 +10 mm Bi7KJZE +10 mm £ )2 +150 mm 4544 )2 3.296
S XUZBY N B B L 6mm 2. 600
Il 50 mm 58 A 2.734
b1 10 mm JK PRV I +40 mm RIREE LR 1.706
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Fig.2 Solar hot water circulating heating system
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Fig. 3 Additional passive sunbeam system diagram
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Fig. 4 The average change curve of indoor temperature in

different orientations of dwellings in the coldest days

Bt 25 7 SR 59 1) DA RS D P 35° 3% 7 A8 Ak B T R AR
35, F R KBNS F T R a8 R R R
WK 5 TR e SO AR R . Y S ) o
PG 357, F2EP K BN AT I TR B E A, 4
Wk —7.3.—6.4 Fl—6.3 C; Y855 m Jy WA
15°H & T M BE B R Bl e K.y —4.1 C L EfbE
0K BN 25 1) T3 B 6 F 0 1 A ot e Ol 38 B4 4
B —5.2 f—4.3 C, ZH R n] 0 16 g 5 R %
Wi AR AL B R AR 157 &> B L A= P9 1 FH OG5 4
e N B AT R DR M R R AR 157 I R A g [ EE
BIME R B R K SOT fa i F oA B L 50 BT 5 )
o rE D AR 157 K BH RE R e de e
1.4 BEPLEHREEEENMRK

TR TR G Hh XCR A — B R IR O L
AT A SR A 0 ORI PR PR BE L B T A TR E N
BR A RBE T E NIRRT . B 7E R AR A
b5k 55 )= TOUM o %) B Ailt b X A K% RN R TR 56 A bR
UL B 58 2 205 9 TR AR CEPS 0 & of 8 78 B i R i A 5
M PR B PR RE . 3 TRCAM R fR TR R B AR 20 ~
220 mm, J:Tﬁ%a%'l}:' SR 10~ 150 mm, 4T # 5% 43
Br, JF 5 MR [ T AR IR I 54T X . I DeST-h

25 AR ER IR ADL 1 0 AN ] R L2 R JBE A% 1R T 3R
Py FEAT A BT A HH A [R) A0  f Jl J5E B2 T B H A8
P A0 A A il 2 (R 5) F0AS [) J T4 3 )2 I8 B 4%
PET B HE N B fE AR Al 2k (&1 6)

-2.0 )
—* EhEp
25} —=— kb e
—— EIT VT .
-3.0 |- e T .
éi =35 ) w5, s ‘/)/.//"//
E[\E. 4.0 + /:f ,,/
as5ld 7
o ¥
s
-5.0 /’
/
=551 /
-6.0

0 20 40 60 80 100 120 140 160 180 200 220
JEJE /mm
5 AEMEREEETRRBENRENET LML
Fig.5 The average change curve of indoor temperature
on the coldest day under different external wall

insulation thickness
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insulation thickness
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The construction of ultra-low energy consumption
grassland dwelling houses in western Inner
Mongolia based on solar energy
efficient utilization

JIN Guo-hui'*,CHEN Wei'

(1. School of Civil Engineering , Inner Mongolia University of Science and Technology , Baotou 014010,
China;2. State Key Laboratory of Green Buildings in the West , Xtan University of Architecture
and Technology , Xian 710043 ,China;3. Lanzhou Branch of Northwest Company o f

China Construction Third Engineering Bareau ,Lanzhou 730000)

Abstract: Currently the palisade structure of the grassland dwelling houses in the western region of Inner
Mongolia performs poorly,including high energy consumption and poor indoor thermal environment which cau-
ses severe pollution problems. To make efficient use of solar energy to effectively solve these problems, this re-
search based on the efficient utilization of solar energy to build local-style grassland dwelling houses for western
Inner Mongolia with ultra-low power consumption. This can be achieved using the abundant solar energy re-
sources,combined with the traditional fire brick beds,heating system of hot water circulation withsolar energy .
the residential orientation,optimisation of insulation layer of external wall and roof insulation layer. through nu-
merical simulation and comprehensive evaluation. The results showed that compared with the traditional resi-
dential houses,the energy consumption of ultra-low-energy grassland residential houses was reduced by 10 146.
36 kw + h,and the energy consumption reduction rate was 83. 36 % ,a significantly reduction in the energy con-
sumption. The average indoor temperature in heating period increased by 8. 72 C,the PMV value increased by
1.91,with a great improvement in the indoor thermal comfort. The incremental benefit cost ratio was 1. 375,
which increased the economic benefits. The emissions of CO,,S0O,,nox and soot were reduced by 9,956,32. 3,
28.12 and 20. 9 kg during the entire heating period. The new ultra-low-energy design would effectively promote
the green development of farming and pastoral areas.

Key words: Solar energy; Ultra-low energy consumption; Grassland dwelling houses; Heating system; Com-

prehensive evaluation of



