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Fig.1 Structure of thermal storage walls
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“Trombe ” Fig.2 Building model
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Table 1 The basic information of houses
12 mX4.5 m 3.2 m 0.57 1.6 mX2.1 m 2.1 mX1.8 m
, 2.1 mX1.8 m,
4 mm +100 mm 0.748, 0.137;
+240 mm ; 0.825, 0.84; 1050
240 mm +2 mm ; .
3:7 150 mm 2
+40 mm +300 mm +
100 mm 5 20 mm  APP ,
+20 mm +50 mm R
+125 mm .
_'_ ) ’ ’ N
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2
Table 2 Physical parameters of buildings
( ) /mm /(kg*m™ %) /(] (kgsK)™1) /(W e+ (m? « K)™1)
4.0 2 500.0 0.840 0.760
100.0 1.3 1.005 0.025
240.0 1 800.0 1.050 0.810
240.0 1 800.0 1.050 0.810
50.0 30.0 1.380 0.042
5.0 1 500.0 1.050 0.760
240.0 1 800.0 1.050 0.810
3.0 1 500.0 1.050 0.760
APP 20.0 1 050.0 1.620 0.230
20.0 1 800.0 1.050 0.930
50.0 600.0 1.170 0.210
125.0 2 500.0 0.920 1.740
1 500.0 2 000.0 1.010 1.160
40.0 30.0 1.380 0.042
300.0 2 800.0 0.920 2.910
100.0 2 300.0 0.920 1.510
6.0 2 500.0 0.840 0.760
12.0 1.3 1.005 0.025
6.0 2 500.0 0.840 0.760
1050 5.0 825.0 900.000 209.000
10.0 1.3 1.005 0.025
1050 5.0 825.0 900.000 209.000
,
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Fig.3 In-building ratio and timetable of people in living room
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Fig.6 The indoor hourly temperature of the contrast house in the coldest day
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Fig.7 The passive heat gain component of passive solar house
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Simulation Study on the Indoor Thermal Environment in Winter of
Passive Solar House in Rural Areas in Lanzhou Based on
ECOTECT and Optimization Strategy

Wu Yongcheng, He Wentao
(School of Design and Art ,Lanzhou University of Technology ,Lanzhou 730050 ,China)

Abstract In recent years, the application of passive solar on rural area has become the main trend of study on ru-
ral heating supply technology in China. Under the condition of consuming little or less primary energy source, the
passive solar house uses solar energy to provide heat for the architecture, by means of the reasonable arrangement
of building orientation and surroundings, clever design of interior space and exterior appearance, and appropriate
choice of building materials and structure, in order to produce less pollution and low energy consumption, with
simple structure and low cost. On condition of the climate, resident form, and habits and customs of villagers in
Lanzhou, based on ECOTECT numerical simulation technique, this study established the mathematical model of
heat transfer process of thermal storage walls in accordance with the same process of thermal storage walls in pas-
sive solar house in rural area, to simulate the indoor thermal environment in Winter and compare with the indoor
thermal environment in Winter of traditional brick-concrete buildings in rural area. It showed that the thermal stor-
age walls could improve the indoor thermal environment of architectures in rural area to some extent but still failed
to meet the requirement of heat comfort of human body, even though the exterior heat preservation measures were
taken, the heat loss of the building envelope was still very high. On the basis of the analysis results, it's proposed
to improve the wall materials of the envelope, increase the thermal storage area, and add auxiliary heat resources
so as to refine the indoor thermal environment in rural areas.

Key words Rural areas in Lanzhou; Thermal storage walls; Passive solar house; Indoor thermal environment



