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Suggestion on Retrofitting the Wall Thermal Inertia Index for Non — Heated
Traditional House in Tibet
LI Zheng-ong® SI Yang" ZHAO Qun" XIE Yigian" LU Shi-kang"
(a. School of Mechanical Engineering; b. College of Architecture and Urban
Planning Tongji University Shanghai 200092 China)

Abstract: With the improvement of Tibetan economic conditions and the living comfort ability residences
around Lhasa gradually move from traditional dwelling to modern house with higher thermal resistance and
lower infiltration. But for non-central-heated buildings this kind of envelope could not make full use of solar
energy to improve indoor environment in different orientated rooms in winter. Thus the thermal capacity
difference of wall materials between the non-heated traditional dwellings and new-built houses are analyzed as
well as its influence on the indoor thermal environment. Based on field survey and measurement the software
EnergyPlus is used for indoor air temperature simulation in different wall conditions. The resulis show that for
non-heated house in Tibet improving northfaced room’ s wall heat storage performance can improve indoor
thermal environment and the need for wall thermal capacity should be given priority in limited economic or
resource conditions.

Keywords: thermal inertia index; dwelling retrofit; insulation; air tightness; Lhasa
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1
Fig. 1 Local dwelling
2 2,
(500~800 mm) . (350~ 3~5 7 29 13:00-7 30 13:00
550 mm) . (250~350 mm) o
! 1
( 40 mm EPS ) ( 250~ Table 1 Main materials for walls in villages and towns in Lhasa
350 mm) .
. 7 W/(m-K W/(m? K kJ/(kg*K (kg/m®)
1 2.45 19.26 0.82 2 640
’ 0.47 6.36 1.01 1200
2 1.90 16. 58 0.84 2372
0.70 9.24 1.05 1 600
EPS 0.028 0. 46 2.1 50
2~3d 3
) 9
Table 2 Wall structure and thermal parameters of different materials
( ) [ W/(m® K
40 mm EPS +300 mm 0.57 3.28
300 mm 3.06 2.62
25 mm +500 mm +25 mm 1.01 7.28
25 mm +500 mm +25 mm 1.01 7.28
550 mm 2.54 4.32
550 mm 2.54 4.32
2

Fig. 2 Dwellings layout and test points



3 3.1

Fig. 3 Indoor and outdoor temperature of building with concrete wall EnergyP]us
4.35 mv 4 m,
2.7m 0.49 0.05.
§
»
0.50 W/( m’ *K) 300 mm
3 o
4
Fig. 4 Indoor and outdoor temperature of building with stone wall 3
Table 3 Thermal performance of model exterior wall
1 48.3 mm EPS +200 mm 2.54
2 46.9 mm EPS +300 mm 3.39
3 45.4 mm EPS +400 mm 4.24
4 43.9 mm EPS +500 mm 5.08
AY 4
16 4,
4
Table 4 Different conditions
1 2 3 4
5
Fig. 5 Indoor and outdoor temperature of building with abode wall 1 1-1 1-2 1-3 1-4
24 °C 2 2-1 2-2 2-3 2 -4
3 3-1 3-2 3-3 3-4
° 4 4-1 4-2 4-3 4-4
o 3.2
o 3.2.1
6 16
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Fig. 6 Variation of the daily average indoor temperature and the daily range of different working conditions under disconnected conditions

( 1 4)
26. 8% ;
9.9%;
6\7
o ( 1 2 )
1-4
: 2.54
5.08,
3.2.2 .
6 7

7

Fig. 7 Variation of indoor daily mean air temperature and daily range of different working conditions under natural ventilation
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