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Thermal Comfort Evaluation for Human Body in Mines Based on
Uncertainty Measurement Theory

LI Xibing, WANG Xiran, DONG Longjun, SUN Feifei
School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract Based on the uncertainty measurement theory, a thermal comfort level evaluation model for human body in mines is
established. With the thermal environment of mines and the special features of human body in mind, ten factors that would influence the
thermal comfort of human body are identified, and the uncertainty measurement function is formulated based on the in—situ data and
investigation results. The uncertainty influencing factors in the thermal comfort evaluation are determined by qualitative and quantitative
analyses, respectively. The entropy weight theory is used to calculate the index weight of these factors and the credibility degree
recognition criteria are established to determine the levels. The thermal comfort evaluation is made. This model is used to evaluate the six
different stages of a certain copper mine. The results show that the calculation results are consistent with the empirical values of
investigations, therefore, the uncertainty measurement method is reasonable and can be applied to the practical engineering. In different
depths of mines, different cooling standards should be established for the thermal comfort.
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Table 1 Classification criterion of quantitative indexes of
thermal comfort evaluation for human body in mines

YA A
*;;?;;;ﬁ XJ/C X,/% Xy (m-s™)
14 10~15 50~60 >5.0
11 % 15-20 60~70 4.0~5.0
10 % 20-25 70~80 3.0~4.0
vV % 25-30 80~90 2.0~3.0
' >30 90~100 <20

x2 THAFEHFEEINHWEERERSRRESRE
Table 2 Classification criterion of qualitative indexes of thermal comfort evaluation for human body in mines
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IV % 3 i W it R K LN Bk it it T
V% 4 AR 5 Jr AR K f:pN TRk Jr JRiis
#3 THAGHREFEIFEMIERESITE
Table 3 Statistical table of thermal comfort evaluation indexes
v B /m X/C X,/% Xy/(m-s™) X, X X, X, X X, X
440(Ro) 29.0 75 34 2.00 1.56 2.25 2.10 2.0 1.55 2.0
670(Ry) 30.0 79 3.6 1.80 2.00 2.40 1.80 2.0 1.60 2.0
730(Re) 30.2 81 3.5 2.00 2.20 2.40 2.20 3.0 1.81 2.0
760(Rw) 30.5 90 3.6 2.10 2.80 2.00 1.80 3.0 2.01 3.0
T90(R ) 31.0 92 3.7 2.40 2.40 2.20 240 4.0 2.34 3.0
825(Rw) 325 98 44 2.00 2.40 1.80 2.20 4.0 2.87 4.0
47 A
4@7



] jcmik

#5218 XX (Papers)

S 2013,31(11)

ﬂ:i
S|

3 IEXHIEA

5 5 o TR S () R B B BT O R i [N R S R
23, i IR (X)) AXHE R (X)) 28 A (X ) i
b 0 3R A 5 B I BT (X)) PR B (Xs) OB 4 (X)W 7S
(X7) R IRFZ (Xg) B WA HP% 57 15 50 (Xo) O BRI 2 (X )
3 20 0 i [ ) R P U 55 8 BB 4K ) B USRS % 40
PRI KA
3.1 HMEBRIBIRNEDH

HR A B4 A 0 BE pRAR A 52 SCRITER 1, 26 2 Mgl 20 48 A
FERREL, LISRAS A PP 8 bm 0 0 B2, L i R A X
ST R SO B T B R R L 1~ 3. R R R
Bl B MR R R IR AZ | R 57 48 A 0 B SZ (1) HUAE B
DUEE R AL IR 4, 128 3 s B 32 I IR, AR ) I 4R Al
JEE BRI, TT RASR AR 6 A1 I v BE A BRS040 B

Ph Roi~Ros FRFE TG 1 6 DA H B, DL 440m (Ro) A
S B R i, AR 4 2 3 10 52 B Z B EUE, 2 AR A
1~ 4 W) RAFE Rl B sR D T RTT A Ry, (1 538 AR T M 48
F:h

e

i

= C (a3 Cs C, Cs
Ead
=
0 1s0 20,0 25.0 30.0
L/ C

B 1 #HRERIERNESRY
Fig. 1 Uncertainty measurement function of
mine temperature
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Fig. 2 Uncertainty measurement function of mine
relative humidity

M
g ) Cs Cy Cy Ca C
!
B
4 2.0 3.0 4.0 5.0

AR (mes )
B3 #HZRMELIERMNESRH
Fig. 3 Uncertainty measurement function of
mine air velocity
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Fig. 4 Uncertainty measurement function of mine
lighting, vibration, dust, noise, dress feeling,
subjective fatigue index and psychological feeling
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Table 4 Evaluation criterion weight and mean value in different stages

U

£
do

w, W, w3 Wy

We wy wy Wo Wio

Ror 0.0853 0.1237 0.0987 0.1237 0.0710 0.0805 0.0987 0.1237 0.0708 0.1237
Rz 0.1263 0.0870 0.0870 0.0870 0.1263 0.0735 0.0870 0.1263 0.0735 0.1263
Ros 0.1183 0.0944 0.1183 0.1183 0.0815 0.0688 0.0815 0.1183 0.0825 0.1183
Ry, 0.1132 0.1132 0.0780 0.0904 0.0780 0.1132 0.0780 0.1132 0.1093 0.1132
Ros 0.1313 0.1313 0.0764 0.0764 0.0764 0.0905 0.0764 0.1313 0.0790 0.1313
Ry 0.1205 0.1205 0.0701 0.1205 0.0701 0.0830 0.0830 0.1205 0.0915 0.1205

¥ 0.1158 0.1117 0.0881 0.1027 0.0839 0.0849 0.0841 0.1222 0.0844 0.1222

N 48
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Table 5 The results of uncertainty measurement
model evaluation

v ZEA AN T A
Bt s C C, Cs Cy Cs BRI R

Ry 0.0000 0.0631 0.8118 0.0569 0.0682  III %
R 0.0000 0.0816 0.6932 0.0990 0.1263 Il %
R 0.0000 0.0157 0.5933 02633 0.1277 HI %
Ry, 0.0000 0.0312 04433 02990 0.2265 IV %
Ros 0.0000 0.0306 03078 0.2679 0.3939 IV Z
Roe 0.0280 0.0587 0.3072 0.1243 04818 IV
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