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Abstract: This study aims to study whether the Wet Bulb Globe Temperature ( WBGT') , Predicted Heat
Strain (PHS) and Discomfort Index ( DI) are suitable for evaluating the thermal environment of high temperature
mine. The oral temperature and skin temperature of 14 male subjects simulating heavy labor (running speed is
5.5 km/h) are measured in four hot and humid environment (26 °C/90% , 30 °C/90%, 34 °C/90% , 36 °C/
90% ). Subjects’ Thermal Sensation Votes ( TSV) are obtained. Results show that the WBGT and DI indexes
have strong correlation with human thermal sensation under different temperature environment, but they cannot
reflect the change of thermal sensation with labor time under a constant temperature environment. When the

temperature is constant, the total water loss(SW ) predicted in PHS has a strong correlation with the change of

totg
thermal sensation with labor time, but there is no significant difference between 34 °C/90% and 36 °C/90%.
Therefore, WBGT, SW

temperature mines. For human thermal comfort, new index needs to be studied.

/PHS and DI can only be used to evaluate the thermal environment of high —
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Vote , TSV ) IUAHICHE, BEMIFALIX 3 A HEROR5IE T = R HIAETE .
1 LH

1.1 EEESRE

HIESIX TR SRS E G 14 24 B KFE W 21.520.7 % K 64.449.1 kg, B 168.5+5.1 em Aih
TR, BT IO IR ko ML A5 2R 8 50 S s I =2 iy v S 2 s 0 2 5 R A 2R | H bR I T 7
AR S5 O, 7R o A v TR T BERT R FRAR 0 B F AR 3 T Y M B 2R A0 B 5L L.

ZAREFEMEAHT 24 h S IR, ZE BRI AT 22> 2 h PIARIR AT S AW AT ks sl it
AR A BB

R T AR 5 0 H S B 0 B T, 7R A P S A AR B R 2R TAER. T
VEMRALFE KAl AR | #2 SAR DR, FAPHE 0.160 m® - k/W, IBBH/Z 36.10 m® - Pa/W.
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& ZRIINR R E KWL B RAERTTHI T AL AR SRR R G, v N 2 SR W XA
FEE TR R RE HEA T4 R R PN TR UELBE AT 5B 7E~15 ~50 °C (0.5 °C) , AHXHREE AT #HI7E 30% ~95% ( +2% ) .52
R — AR B T (B AR R 0.05 °C) BEHAEMR P LEE i A JT-1AQ 2 P FABR 85 &7 305 I 343 O B2
h£1.5% ) BHERE AR iRk PR T AR RIS R T RERGIA 36 °C MR EEEEI tR AL BRI, S rh s
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TRREF - I AT B AR X AR 74 A A RA ) T 3K AN Bl A 2 R Y B R AR A Y
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551 SR I, 45 AEAY 3 FhEAET ISR B e L T A P 33
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P WRIRBE | TR S AR HERAE 2 8] B AR DG M R FR N (r, P) |, B E MK PR 0.05. R T Rz
KRR PP 7R A IR FREE T SW 5 R RIRE | 1 IR AT FAVRR S il 57 s 1) 28 A 4 4 G4,
KFRZBFR A (p,P) , BEMAKF P HLO0.05.

WBGT 1 DI B35, 435 an=t (3) ik (4) "7 B,

Iyyer = 07T, + 0.3T,; (3)

I, =0.5T, +0.5T,. (4)
1 Ty WAREL WBGT BIEUE, °C 51, W FEEL DI (EE, °C 5 T, Ry SIRERIREE,°C 5 T, N BERIR S, 75
K3 FIANEFTERTEREE,C; T, M TERIEE, C.

PHS # BARL S Malchaire 25 AFFT4R H Y, 35T A RSO SR8 T HOREE AR T2 &
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2.4 DI,WBGT #1 SW,, SEEBSE EURBRTRE(TSV) HEXE
TEE 5 IR 4 S ARRNREERREE T |3 MEECS AMAAE IS TSV AR BN R 1 7R3 M55
553218 R R U B RN RAERen A ELAR SR A AR DG (B2 7R b A 56, r>0.7 , P<0.05) 5 DI, WBGT 54t £7 75 1%
FRIAHOCHE (B2 Kb A5, r>0.7, P<0.05) . 1 T SW TEIRIRIE N 34 °C/90%F11 36 °C/90% I ¥5E T JL-T- %A
25 X e 52 E W DR AR OC (KRR S, P>0.05) .
x1 BESH 26,30,34,36 C,iBEHR 90%0, BISHE NEEIESH, TSV HHEXERY

IAETIE TR AL Ty Tou T TSV
DI 0.999, 0.001 0.939, 0.061 0.975, 0.025 0.999, 0.001
WBGT 0.999, 0.001 0.939, 0.061 0.975, 0.025 0.999, 0.001
SW o 0.980, 0.020 0.886, 0.114 0.936, 0.064 0.971, 0.029

E AL BOREMHSCER I P Ty, T, , Ty T SW I B R I 2080 AR R BRI N (r, P) , 2 P<0.05 B HA G5 5.

TEMREE — 5 BIFREE N, SW 5 AARAE AL 55 Sl f (1 15 o) 2F B S 400 PURRSE 1 (TSV) IR G an 3k 2
JE7R AR EE L 30 C I, SW, 5 BRI 171 8 I B2 BAT AR R A AR DG (2 R 2K 55, p>0.8, P<0.05) FESE
Kby 4 AMEE R EE R IREE T, SW,,,, 5 32U Y BRI SR SE 35 B AR SR A AR D (M B2 R 2465 ,p>0.8,
P<0.05) . FItL , SW, BERS S WAy PRI T 55 3l A\ AR RAGET 385 Bl 18] 9 28 A 15 2.

x2 &WSSEh SW,  SAKBNEESH AEERE(TSV) HEX R

EFIE R AL FREEIRE/C (FREE 90% ) T, T, T, TSV
26 0.551, 0.257 0.429, 0.397 0.486,0.329 0.845, 0.034
W, 30 0.899, 0.015 -0.086, 0.872 0.943,0.005 0.971, 0.001
34 0.812, 0.050 0.771, 0.072 0.986,0.001 0.971, 0.001
36 0.943, 0.005 0.657, 0.156 0.943,0.005 0.956, 0.003

TE AR ROR @A I T, AR R ER IR A (p, P) , 2 P<0.05 I HA AR L.
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WBGT, DI #%)" vz i ] T IR LA 58, 7207 o A1 2R AT WBGT #1 SW,, /PHS.SW, . /PHS 5%
DR EFEAR IR E R WBGT Ml DI $845 5.0 R A SRR # = AR SC EEHF 58 WBGT, DI il
SW,,,,/PHS 3X 3 AN HAEF I 4 H0Z 7538 T I A58 LA B AR 1 M EF IS 5T

TR PR R TR0 RIS A RER AR I i T3 BRI TR LA, PSR AR S
TEBLIL Y S BE, B RRACSER I K T AR AR VT AR 3 28 R O T3R8 Y B 2 A i A, A A 5
SR F BT R 78 R B AZ B T AR KRR, BN 1 058 0 17k ek ARk v . o o R 0L 5
Sl RT3, A AR, 0 s 21, (75 A A 30 e ofe A | 35 DA AR B 8 S 4 T LA S e i o e ot 2
FRIBIFE HA X 336 AR B S SR AN 8 6 T8 FE PR RS R A 55 3 MK, FeA T 56 1 R B35 %k AR B
N ST OL , B S AR5 Bl PR Bt st 18] () sh 2548 1k

DI i BREE AR T RIS A5 5], WBGT i BREs A BR IR 5 | SRR IR 8 15 5 Y 3R 8 0
JE R AR SR — e i, B AR R AR B L, 7R SRS S, DL AT WBGT A8 s b #5122
S, BE SN BT AR R A A R BRET B AR DL, 8 AT TG s e N R AR B st ) AR Ak Y s 2 i R
SW B AMRE T it 6 TR BEE A (RS T, B 25 57 5 B ] 18 0 7 8 484 A 512 6 2 Y, 6 1L 2 4 1) 3R
BT, SW,,, 5 AR Sh A HURSE LA TR ER A OGP | BB A% S W R 2 57 sl PR PR SE B Fi ] 25 4k 1 s Atk
BB FE R IR TR IAEE T, AR EE N 34 °C/90% 1 36 °C/90% G T | B A AE S i T %o A&
PSR 2R 528 W OISR SRR A EAEA S (P>0.05) . T PHS AL T 747 4
SEG A B S 366 I3 IR A 2 A AR R AR ST AT R A R IR B | W R T A AR
NARZEE SR TAEAR , 55 WIS S AF R R 2200, 35X n BB S PHS BEARITE IR B Ry 34 °C/90 %
36 C/90% A H- 5 2544 B T HA AR K it 30 55 1 D A

1 55 S AR = IR SE 7E AR R A7 AE 28 5%, T AE — a2 W3 i Bl 5 55 sl B (] SUAFEAE sl Ak,
AR FE 0™ 95 SR B INEFIE ), BEPE 0 IAET I8 45 B VR 22 A8 S MRS 1) 22 57 (B2 R A% S e A {4 32
MR Bt s 18] (928 F . 6 T O TR 0 3R 122 45 A B2 0 ) RGBT 48 0T RE 8 & T - B v



36 Bl TS 2022 4F45 37 %

{155 30 A 3T TR
4 Hi

1) FER R BE PRI T, W AU 55 2l B ) Py 18, 0 o B G k8 R Tt v T v, A = U A
JEn Bt () 38 T e, LTI 12% ~42%.

2) FEARNRBEIREE T, WBGT #1 DI 584855 2l i A (AR R R A7 AEAR 5 1) K OGP | BB AS S IR B8 X A
PREFAR g 5 7E TR BEAE 2 B B AT TAS BB S VR Bt 55 S ] A 25 A

3) FEMR PR E (PG T, SW,,, Bl 57 Sl [E] (4 384 T 38, 2 5 AR 1) =5 0P S8 A AE AR S A AH DG
RE S SR A HET 5 BRI (8] 1 A8 16 A SW AN BE BT 3 AAALE 34 °C/90% F1 36 °C/90%3X 2 ik {M;Z
I T H2E 5.
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