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Abstract; To improve living comfort quality in refuge chamber, based on manned test in small
confined space, coupling effect of temperature and relative humidity ( RH) on body thermal
comfort was quantitatively analyzed, which verifies the necessity to configure the apparatus in
refuge chamber. The main disturbance sources affecting on temperature and RH were analyzed,
and the key parameters were calculated. Using CFD technology, three-dimensional model of
refuge chamber with oxygen bottle supply was constructed. Without air conditioning, the internal
temperature and RH are up to 33 C, 90% within 9 h, where the human being has felt muggy. In
this respect, cooling and dehumidifying apparatus can effectively control temperature and RH at
30 C, 83% or less. Finally, the feasibility of the simulation process is verified, and it is deemed
that RH can be controlled at 80% or less when the temperature reaches to 28 C. This provides
basis guidance for the design of underground mine refuge chamber in future.
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Fig. 1 Relationship curves of body thermal comfort and
temperature and humidity in confined space
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Fig. 2 Oxygen bottle supply system in refuge chamber schematic diagram
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Fig. 4 Distribution nephogram of y=1.3 m
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Fig. 5 Temperature distribution scatter diagram

(a)—y=1.3m; (b)—aE L.
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Fig. 6 Relative humidity distribution scatter diagram

(a)—y=1.3m; (b)—haELk L.

i1l 4b FIE 6 AT A5, T2 PR B o o7 B A X
MR EYERFAE 80.0% ~90. 5% , BIUARX L ik 5
90.0% ~92.0% ;7 e 87 i AR X IR E Ay 82. 5% ~
89. 5% |, Bt e J3E 110 184 Jon T 184 T, Al = 79 eV L
BRI R R , AT LB 7 I 5 e K, TSR B
S R 48 2 R 30 A A 2 ) V9 i, O B
RO T.

34 95
2 e 490
______________________________________ - 85
30 £
P 28+ i
i 207 W./' i %
’ | 65
24 |
,,,,, -
i BE .

E S — i

012345678 910 111213
t/h

BE7 RRERER AL & E

Fig. 7 Temperature and humidity versus time diagram
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