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Abstract In this paper, an optimal solar heating system with porous heat-storage solar wall is
designed. The heating energy available coefficient and the heating temperature efficiency proposed
in this paper are regared as two indicators to assess the effect of air distribution on the usage of
solar energy. The effect of ventilation mode on the heat transfer and flow characteristics of the

heating system are calculated, analyzed and compared by using the energy two-equation model and

Brinkman-Forchheimer Extended Darcy model for saturated porous medium, and the standard k — ¢
turbulent flow model. Results show that the ventilation mode of the solar heating system with porous
wall.

Key words

heat-storage solar wall has a big influence on the temperature field, the flow field in the heating room,
and it directly affects the insulation effect of the system and the heat utilization of the porous solar
utilization of the porous wall
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The ventilation pattern of upper-side inlet and upper-side outlet is conducive to raising the
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1. glass duct 2. porous wall 3. glass cover 4. solar radiation

5. duct 6. heating room X1. upper-side inlet of system
X2. lower-side inlet of system C1. lower-side inlet of heating

room C2. upper-side inlet of heating room P1. upper-

side outlet of system P2. lower-side outlet of system
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Fig. 1 Schematic structure of solar heating system
with porous heat storage wall
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Fig. 2 Ventilation pattern of upper-side inlet
and upper-side outlet
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Fig. 3 Ventilation pattern of lower-side inlet

and lower-side outlet



1370 T B # 9 B ¥ #

31 %

#1 k3 LHARE, REGATFRNERE
Table 1 Air temperature of work zone in the heating room for the ventilation pattern
of upper-side inlet and upper-side outlet

number 1 2 3 5 6 7 8
Ti(K) 291.27 290.52 289.78 289.04 288.29 287.55 286.81 286.07

number 9 10 11 13 14 15 16
Ti(K) 285.32 284.58 283.84 283.09 282.35 281.61 280.86 280.12
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Table 2 Calculation results for the ventilation pattern of upper-side inlet
and upper-side outlet

Tim, (K) Ty (K) T5(K)

Tout (K) Tey Tel (%)

284.21 285.69 290.31

277.92 2.55 60.72
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Table 3 Air temperature of work zone in the heating room for the ventilation pattern of lower-side
inlet and lower-side outlet

number 1 2 3 4 5

6 7 8 9 10 11

Ti(K) 280.39 281.20  282.01 282.82

283.63

282.82 282.01 281.20 280.39 278.77 279.58'
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Table 4 Calculation results for the ventilation pattern of lower-side

inlet and lower-side outlet

Ty (K) Tim, (K) T(K)

Tout (K) Tlea Tez (%)

285.25 281.35 291.27

278.34 1.30 23.29
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