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A Study on Evaluation of Thermal Environment using
Heat Stress Indices for Deep Coal Mine in Korea
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Abstract In this study, the thermal environment in a large scale coal mine located in Taebaek, Gangwondo was
assessed by a field survey. In order to estimate the thermal environment, various heat stress indices such as WBGT,
HSI, ESI, KATA index and effective temperature were investigated. Correlation analysis was also conducted. It
was found that the thermal environment in most workplace was high. In particular, the correlation coefficient between
HSI reflected in physiological fatigue characteristic and the maximum sweat evaporation heat was -0.834. This shows
that the correlation coefficient have the most influence on HSI index. The factor which has the most influence on
the maximum sweat evaporation heat is velocity of air. The thermal environment of high-depth coal mines is likely
to be improved by installing a structure that enables the maximum prevention of extended digging, air doors, or
the leakage of the inflow of air in the first shaft.
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Holll= WBGT(Wet Bulb Globe Temperature), HSI
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2.1 WBGT (Wet Bulb Globe Temperature)
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2.2 HSI (Heat Stress Index)

HSIE BArms, Rdms At 2 A
& Zurele] gk Boto] Aol ATk S42 wy
T % o ARoltk HSIARE o] e TR
B o] 4 (3)& Fate] A & ek

HSI%) = %’ 100 3)

max

M AAGALE, R BAGug), o= gifdug
B Ad @ FEES 9ujdich
4 (3)% Bato] AAME HSIAG7F 0L UERfH o]
= 8RR 2] Al e EAAIZIA] Al SEs] Al
2 AT 5= drhs AL 9Jugict wiE HSI A
2271 1002 2151 9 2FAke] 3k ol 2= ARk
o ASal iRy} Al e d7 AEH AV} ZF
23l7 9= AL Uehdtl” HSIA4= 1. 2ol

Olv



2.2.1 ARARAEL ALt

AA) o] Ll 88 AMgEls BE] wet
A 36~38C2] MYE 71x|11 glom, Rerl Az
o) %, o8, Hole] exu} 379 44 5 o)
Qe V) WA S AN B M CAES el
1 Qs AR LEES $X51] 8l B9 ¢l

R ate] Amekg-S shul, Afel chAERE
of o8l WA= It ol wE Fugto]
Aﬂsl—r;]—ls)

QoA ATkl Mg kel w5
a% 17 m, 70 kg 7Pgsto] ARSI, s)Ruae
Fo] QEIAE A @ B9 AN 5 sk

E-ﬂ

A, (m?) = 0.202m) % x p)- T @

8] AlollA] m, = AR BEA|(kg)S oJulsliL, b=
Aol 7l(m)E olujgicy. sjywae 2iate] Al
giArE 7)2AbRe] et Ao, o] Higer &
Aol 2ol Zhwel ulet ARAAS H§s
k.

B, e, udndiol glof el
o] WELE(r,)E FA% JFS ulXE cxoln,
HSIAE Folel Slol= 71240 Az A3
ok AeiRke] wRemE M) ATeE U F71%
o} WXk WHo| 9jom, ;<I-<§7\].7} kst 9=
ojmel & A g o] SEA] upet thEA et
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Metabolic heat production

Activity p— Wim?
Sleeping 73 40
Seated 107 58.5
Standing but relaxed 128 70
Walking on lm/s 238 130
1.4m/s 320 175
the level at
1.8m/s 403 220
Very light 174 95
Light 265 145
Manual work Moderate 448 245
Heavy 622 340
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Table 2. Threshold limit value correction factors in ‘C for clothingm

Clothing type Clo. value
Summer work uniform 0.6
Cotton coveralls 1.0
Winter work uniform 1.4
Water barrier, permeables 1.2
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Table 3. Strain index of ESI'®
Strain ESI 7, (C)
No / Litte 0-1 25.6 - 27.7
Low 2(Green) 27.8 - 29.4
Moderate 3(Yellow) 29.5 - 31.0
High 4(Red) 311 - 32.1
Very high 5(Black) > 322
Table 4. Grade of humidity KATA Index'
K, <5 5~8 12~16 16~25 25~28 28~31 31 >35
Very Very Very
State Sultry hot Hot normal normal Normal Cooler cold Very cold
4 ()2 B3 AR 5 ok —i5
45— [
K, = (0.35+0.854/v < (36.5—¢, ), v< 1m/s = o 3 iy
K, =(0.10+1.103/v %< (36.5— t, ), v >1m/s (12) < 40— -
=P ] — o
e e 353
94 (198 whFoR o] AP BFYFE H 535 -8
_ - _ o = =
R S slont AeE Agelel el 838§ F g
- i3 - —30+
7]’1_ Table 49]' z;]:]' S 30— - o
€| [E s
o = .
2.5 fS 52 (Effective Temperature) _825_— —255
RELEL YA ARZH AT L B 2T B
wo] 2Hgo] B qrk. fEeEE 2ol 4] 2708 2 . C 00
TP GELES FaAA AU9ge] 9B .
7Wdaliof ah, 32 Coleks ZakslA = zlegg<l 2

P wi FEsjopct.”

FEREE A oA AFE, S5,
F714=7) =3 Fig. 12 vigko g AiksiA gk

FEXEE S5V SeliMe 4 @ 542 §
af AFemel 52w dlojeE gt 3 )
ol =3 SR A2 3719 £EE Hdte] olE
o Agsl gk 24E ATene e
Zo] goje g AAoR 12 A¥t F7|&4E Tz
PR o] FELES Aok $2AS F7 HAAN
o] o]Fof2]7] Wil FPAIZL, 9, 250 upet &
Ago] HAE 4= ok TS ZHRAL QAR %
o o= AR WEAZE Yol AEAQ AER A
Aslol AW QeAe W] woslel 242 HI 4
odtke AL 7T Qlol, #AE A=A wol A
g3t 9lek

Fig. 1. Effective temperature chart for lightly clothed
personnelzo)

3. Ho|gl &X

& Ak Sl Hade et R ofn
3771E 600MLAE 2ok 2Rl -475ML7kA|

AR AT Ik olefdt MAIROIA Hto] 21
Yol ateb 25t sl AePolE BEewst 3T,
B AiSErt 00%e] mesle] Y5 Aokt A3
7ol FAEle] Sk @A ARF B 375ML,
-425ML, -475ML o], o] 2= -375MLoJ|A= gk v}
Te] ol QLI ATSMLOAE ek 913t B2
o] FMFoIch - ATHARE 425MolH] 7hg T



et 4ekE 1

Fig. 2. Sectional view of the coal mine in Taebaek
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Correlationship of HSI and Radiant heat transfer
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