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An Bxamination of the Heat Stress Index

Kan'ichiro IBAMOTO
Yasunobu NISHI

Synopsis

Recently the HREAT STRESS INDEX , that was presented by H.S,
Belding and T,F,Hatch in 1955 18 explained in the data-book
or handbook of air~conditioning to be the most rational and
accurate index for evaluating the thermal sensation,

The authors tried to examine this index with the heat tr-
ansfer theory, as our former reports, and found out the follo-
wings,
~-~-=1It is QUestionable that the formulae of the heat transfer
coefficient for convection and evaporation accurately express
the human thermal property,

According to these formulae the eguivalent cylinder of human
body on convectional heat transfer property is about 15~20 om
in diameter and on the evaporative heat transfer property that
is about 30~100m even in the range of lower wind speed,

About the simplifing method, the difference between Rg. 7.
and Eg, 22,is not so little,as showninFig, 3, , and the difference
between fixed skin temperature at 95F and irue skin temperaturs
is thought to be not so little too, —-==---

If these approximation are made,thisAindex is one of the
rational method to reveal the approximate magnitude of heat
load to man. .

So 1t is desiredqd, using this index, to perceive its limit of
accuracy and not to mistake its application,
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HR, §=545 (TP—35) Kulfsn, ¢ 3 )

¥l BRI X B8 Cx

Ho,ot=6.9 50V ( Tg—3 5) KOa:y,'/ﬁx,h ¢ 5 )

DEXNTEDL Lo SHKHRE X LT

R+C=(22+2/v) (b&st—95) B“V% ¢ 6 )
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22~tP+2\/_7)-ta R

bt = ey F ¢ 7
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Bl EOBMR I DESK Lo TE ¥ A EEEDLI R OBER LD, HEL 3R AR L5
B ES,

M+R4+C=FRreq ( 8)

F B AT SSES TN T D & & WIEE OXKESAE R XL 2T & ¥ AR DR I X HHE
B Emax BHERK I2TELbRBELNDE LT0h,

EBmax = 1030 (42—Pa) Btu 4, C 9
Himax=117V* (42—Pa) Kealgp n, (10D

ZZTCRBreq : Bmax »bEA M X4 ¥ Ty AIRNCEHEEND,

INDEX= (Ereq / Bmax) X100 (11)
aL

tp Tp @ FHLHE (erl, [T

ta Tp ! AESRE Cer 1, LC]

v, V:i&% i ("%ind, (Bsec)

Pa, ! BHEzEGTOKERE [mmHg ]
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BT B LTDBEEE Licty,
EHRBRIC 0 TR TR S R A B & O, X, BT =0 Of8E & ~THR ~IEE
nN5e
H=HRrR-+Hc +HE (12)
=dr (Tg—Tp) +dc (Tea—Ta)+f (Ps—Pad., ¢ (13)
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dr ' & JIHBREE
Go t XUREMEER
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Ts ¢ K =4
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€ I jah X
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Ehe THbBTs FERCHIDOTL HHAMERANCRIA LTS rEL bR, HELIRCD
Ts doTRBHELITH L 2RATE I,

W EE R ThEOE O BRI ERE L 75 & S ICRERCHD B OEYE

L (Ps—Pa),e=Const, (14)

rRAALTEL, toffBdko it idd 2B S LT & thcBRT 24nRE T
BE-(oR B L7 D93 CICRE LB ch %o B

(1 3) R B WTKEG S EAE BB Biad e nidipek OB e v 28iE » Lok
OHBRREEEN .

H=dc (Ts —Ta) +dr ( Ts —Tp) (15)
8L do14a-+ € k). do (16)

Ta + %}—%‘@CA-T& + B-Ta +C— 1&950——-19)

Ta = (17)
(1+a-¢e--%)
Ps=a - Ts+b (18)
a
Pa = L(AeTaz+B-Ta+ o) (19)
100
ﬂ:kodc (20)

a,b,k,A,B,C:%%{
da 1 WEHEE 0%

(15)REIATs LERLEHLERATFC I VEDLEINS, CORTELENDALET
LD BEE X ABOBERL OBGRE RSN, 0TS 23 0CEREELT5 208 ELbRS,

5 MIEELZORS

Belding B (2), (3), (9)4ERN08EEELYN, Nels 0181)60) ( SLERAGEREE L
TP, F. Hatch b 8tr) EHROMBEI VL0 ¥F[HL T 5%,
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T HWEOMERTGE, W~ EoBRIERN, ERHKEEI TG-S, T bOe A
THAKBNTh, FMEYBEMTSnicd, EELIAGE AEREREE L B LCRIERS .
cztBelding LoMe 695/ V. KALg 4 rron AR & £ RN o P O
BYEEE L R F—H O THE T 50 o 3EEO MRBVESR IR CEB R RAEEE» S
DR R cMcAd ams®) 1Kk h BES R TBBRICED o

8) Nelson, N,, et al; Thermal Exchange of Man at High Temperature,
Am, T. of Physiology. Vol. 151 Dec. 1947 P. 6256
9) McAdans, W. H, ; Heat Transmission, 3rd Ed, P 245 McGraw Hill
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Comparison with some kinds of heat transfer

Coefficient for convection
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B =342 dc (21)
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Comparison with some kinds of heat transfer

coefficient for evaporation
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Fig, 3, Tg. st & Tglobe O =

Difference between " Tg,st" and "Tglobe"
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6 Fort Knox Study [C O(,\’C1
Belding 505 {HALxNelson LoEEREFort Knox Study & LT—RERI N
Tbhe B DEERE o AR OBAIHIIC BT 5 ERh AR ICHN TiT 070 B OBIE L ¥ &
bHE Wk % BEECMEYTHEE(KRY 0~150 °F ¥ T4, BE1 3~
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10) Nelsgon N, et al; at the armored Medical Research Laboratory,
Fort Kmnox, Kentucky
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HRAEER S L O S HBEERT LD TR ROBICEHR VOB L LTz bn T b,

05 '
Cr.st+ do, st=565+75V Koa%_h_p (24)
Nk
062 -
dr.gt-+ do.st=6 85 +3 26V Keal &y ¢ (25)

Lo 2B S I EIMCBR DT S HTBVRER L SHBREC NS THFE 2D 2L 8 C& B,
Nelson BIXHREEERPEIEV D 0. 6 2 FICHFITD 3 BRc oW CERN R 2 HHER
ERLTCVSD, S RBEERD 6858020 v wSERPEIKREL, abr(24)
HKICF\NTD S5 {FBEFER DS 6 chal/mn_h, T EWIERFES IR 48 C (B cTE
B na—EE) CR\CAGRTOS EBMFRLEM 9 052 e b o, ZoOROEEEE B
DT (24 )Y XEEBL TS, s (25)K%E 565 Kcalﬁn’, n. T 755 HEVRER Y
124326V Koal /2oy o e asliidEgE oMch S LR LT, EIRLELFig, 1.
[ CRTESHRAVERER IR AR S i TOHBZ ORCEBEOMTTEN b5 L OB oh
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Nelson DX #fEEicouwT
Bst=144 v Keal fe 1 mmHg (26)
avsﬁﬁ%%ﬁxbﬁvtomwﬁmwmjﬂbm;bﬁbnnmﬁﬁmwamﬁ%KOVT@
HEEALEE REIRV 0 0. 6 FICHBIT 5 L3 Flic R L AR T, EOMb%
a, WEEORSHAERE T Sl oREBIC o DD T T Dl O Tl el b
b, AMEXEEGOEAELELbREN, EELXZ0RFCEEND DD TEd 55 Do
L DR S b b, HAIRROBCHEIE L Tvbo
fat=1 4" Koal/m{ n. mmig (27)

Ll FNelson Hd % L bRy — s —oRBEAXRT O TEH 55, eI IEE
(C B B e s O e B D iR BT E U CHUR S 72 i, EREH b Tz eV ERT 0%
Wi ¥, RESENER G FACER IR TWS L 3#E . bhnd, Estick 35 EEER-Har

BV \WE L
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11) Powell, R. W., Trans. Ins+t Chem Eng. (London) 18;36, 1940

12) Hatch, T. F. ;Agssessment of Heat Stresgs, Temperature, Its
measurement and Control in Science and Industry.Reinhold,
New York 1963
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dr.fla =615 Keal/ e n € (28)
do.Hg =638 v"° Keal /e n ¢ (29)
B ma=131v" Koal A, n, mmHg (30)

= 2-dc. Ha Keal p h mmHg (31)
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FAOGThMD C ORECHAST L LTREINTCWA oD HER L SN TR

R ICE ROV S Bc RS T OSSR TTAER N o HiE 1 B OB IR R , RN D EES
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