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A Study of Thermal Stress Based on Metabolic and Radiation Heat
for Improvement of Working Environment in Exposed Spaces
(Part 1 Aspects of summer heat and storage of body heat)

by Nobuyoshi Fukuchi, Member Jun Takeuchi, Member

Summary

As a recent tendency to take high interest in the environmental problem, the time has come to
reconsider the present working conditions. The thermal environment at an exposed working place in a
hot season with skylight should keep within the thermal limitation of human body, considering the
metabolic heat and radiation heat. Otherwise, the storage of body heat accumulating during an operation
has an effect on deteriorating the work efficiency and the deficit of attention. In case of severe
conditions beyond the criterion of thermal environment, some countermeasures such as the use of
sunshade or cooling fan need to be taken adequately. Then, the relation between the heat storage of
body during work and the environmental factors has to be clarified reliably corresponding to the
magnitude of working load.

In order to grasp this relation, the formula of heat storage of human body considering the effect of
sunshine is established, and the experiment in the exercise using an ergo-meter is carried out with
measuring the temperature of body skin under sunshine environment. Moreover, the working
conditions on the upper deck of a building ship are measured to investigate the actual situation of
working environment. And it attempts to examine the thermal criterion of working environment by

merging these results.
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Table 1 Reference values corresponding to a given
situation (IS07243)
Metabolic rate, M Reference value of WBGT
Metabolic
rate class Related to a unit Person acclimatized/
skin surface area not acclimatized to heat
Wim2 °C
0
{resting) M<8 B/
1 65<M< 130 /38
2 130<M <200 8/2%
3 200 <M <260 No sen- Sensible
sible air air move-
movement ment
x5/ 26/23
4 M>260 B/18 B/8
NOTE — The values given have been established allowing for 3 maximum
rectal temperature of 38 °C for the persons concerned.
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HEEER UMTbRh TV, Metabolic work | Teariag offthe siug mb2s B3
FHRIZBITAEEDOHIE LT, ETAHIATITEY Taking a rest 0 00
EHRL-BEEEBLOCHEEEEICBITHEENE - Whole working time 3omids | 100

BOLVEERFEIC 3 2 8E& % Table 2 (279, BELE
ZIIMAEIMROME OBEEETHY . REEOKEW
AT 7HE LRERYOER S EOEERD R, &b
DEELRBBOBEL D H#HE L = FHRMHED T
T 1.80Met ThHoTZZ ENbBRFFEELHEL, P
BEERIBEL T ERRICBETAEETHY . BB
VEEL AT 7L LBAREICRVESH, KFELTEY
T2.08Met] ThHoT-Z EnHLPRBEE L LTz,

(6) #HH

BatFE L LTRONA TV Iz, Ry b, &R 3. 3 ERIRME

7 DL SR, BABORBEETHOT, 1807243 TH Table 3 O & 512, {RBHRITHAES, (&

”E%*V*f\#**yﬁfﬁnﬁﬁ%ﬁﬁ%i*? PBGEE . AR . BB, R AEEED 5
RIOMERIE S e L ORI AL FIERT DR Y. L

g % Wihot,
HREL LTORREDEDRML VbR CORBREODRHBTHLONEHMT D LN TE B,

b) ikiEIL, < TIEE L TODIEERITHEBEICRIA L,
EXBEFmRELS TOAREICAKEZ AN TEESEHRET
Fro TITEEE NV L2 L REBIOREBEEAR L
ZEETHIE. LBHRAARICRDILEZLND,
) F 7 Mok BERIE. #7 Mg < ofEEEIZSI
i, (EEEFOBEICHEVEBEOBE L IF s M
EETHRELTHAL, ZOKFHITSEV L I ICRE
o,

Table 3 Classification of levels of metabolic rate

MNMetabolic rate range. M
Value to be used
Class related to for a2 mean skin for cailculation of
8 unit skin surface area mean metabolic rate
surface area of 1.8 m2
WwW/m2 w W/ m?2 w
o R
Resting M <65 NM<I17 65 ) 117
R
Low . 65 < A7 < 130 117 <A1 <234 100 180
metabolic
rate Exampies
Sitting at ease: light manual work (writing. drawing ) ;
hand and arm work { inspection, assembly ©or sorting of light
materials); arm and leg work (driving vehicte in normal conditions,
operating foot switch or pedal).
Standing : drill (small parts). coil winding: machining with low
power tools; casual walking (speed up to 3.5 km/h).
2
Moderate 130 < M < 200 234 < M < 360 165 297
metabalic ’ - - ! e
rate Sustained hand and arm work (hammering in nails, filling); arm and
leg work (off-road operation of lovries): arm and . y
wrunk work {work with pneumatic hammer, plastering. intermittent
handling of moderately heavy material); pushing or pulling
light- weight carts or wheelbarrows; Iking at a speed of 3.5 km/h
to 5,5 km/h; forging.
3
High X 200 < M < 260 360 <.\ < 468 230 414
mer::'t;ohc Intense arm and trunk work; carrying heavy material;
shovelling: sledge hammer work; walking at a speed of 5.5 km/h
to 7 km/h.
Pushing or pulling heavily locaded handcarts or wheelbarrows;
chipping castings : _
4
Very high M > 260 A1 > 468 230 522
me::::f"'c Very intense activity at fast to maximum pace: climbing stairs.
ramp or ladder; walking quickly with small steps. running, walking
at a speed greater than 7 km/h.
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Ao LR COELELZNENE, (EEOKRTFERE&EL
7~EFF & Table 3 L OHBIC LY, fEENEIT S
RHMMEBEZLTOL 5 IZHER L,

1) BEEHORBE L CHER, ~—F 7 AT :
ERBEEICHS LR TE, RMEL 100(W/n]
(1.72[Met]) &9,

2) FEE/EE . Table 3 DIEEFICEL ., BEHL Y R
B ERFHHEEICH -5 110[W/m?] (1. 89[Met]) &9 5,
3) BEODRZIHLL : SI2IT >0 LRISEXLA
T, PRBEEICH 5 LR TE | RBE%E 165[W/n’]
(2.84[Met]) & L7,

4) tk#E . RBE650W/m] (1. 12[Met]) &7°5,

4 RME - RMEREE AGERICBT SRR

AFERBOBREZBILVIONC, BRAREERS
EZELUTHEEAMEZEO LY, EEMCKRRBERS 2
COBBAEELEET DI, KHE - REERL
MNEEBOBRE2IERT IVLERDH D, £0OLDHIZ, R
HRETICEW AT A - EEBIC LD
ANEEREREITo T

4. 1 REBHEREEH
(1) REOEXE
ERIITHRRB LO—AIC, [IREORELEEITS
=Bz T7AI = ABOBE (8 3. 1LoX BT 3. 20X &
X 2.0m ORI ANTA—F—%RE L CEHZITV,
HRDOH 5 EMRE T ICRIT A ERARCREERIC
IS U AROEMRE AL T, AT 3ERDERN
DEBERDLNGEEREREIT T,
DHEZAGORE . L dA—F—0AN (FXICX
BIREBE) % OF (ZFLAD) . 1107 (ERHHERE) . 1604
(PARHHERE) ICBRE L T 2R
DWMAZDOKE: APREICLHAR 160W OE®)IZ L
HER
AHBOEELRL-DICEHENVRV, PRE.
ZVD 35 —RIZHONTOER
B, ERBFORET. TREEFICEDET, ~A
v b, EERET. Ty Y, Sy, BT, 2%
Hizftir., FOBBERIIBELE 1.0clo ThoT=,
INBOEBROMEE % Fig. 4 1IZR T,
(2) RARMAS S UEMRE. BRNREONE
EBBRBETICBWTHEELZIT O AROBEIRIRIT,
K150 R b ERRMBREERICIKEFEL. EECX
DICHER L g - HERBENLOBBUCL Y, AR
BEHOBEFEMER > TV D,

Windbreak screen

N

2000 mm

E.o-
3200. rgo-meter

Fig. 4 Conceptual state of experiment

I TIRAKEBEES R T D PEER &K
MENORAABRBICLVBRYBEIEN WS _HBE
LEZ. ABRBOEHBEIIEWREICIVREL, P
EBROREZ2AENOESHICRE CE HHBREREICX
STHRF LT, Z OBBOR IR % T+ 2 NRB KM
BEY X RBL, FEREBRORELRY ., HRARES
H—F AV IEEMIBERHC L DV BIETE D,

EREHRICAVLIREERORMEIZE, 1S07726
ICES>TTNAIRERESTZFHVOPRIIRE LT A =
FAA—E—BIOCWBGT gHickvRIE L, E£7,
L2RXKARFEOREZIFR LB EO—AIZTITo 7,

BWIBEEIZOWTIX, BEME Y o — 2 RE 1.
EREMHE b FHE 6. THREE 0 4 RICBEY 3T
BIEL, KAIC LY EHRERE Tu 2R T2 7,

T, =028t +0.28, +0.161, + 028, [C] (25
oz, BEME UTKRRRE CKREBE., M) 28
E L7,

(3) RERDFM

1) FEBRBALGERCBERIBE R EBEAREBIZEL T D
B B 30 HRTEICEHVOPICT A =T 4 A—F —,
WBGT #%3&EB L. HAZBRKT D,

2) 2 RKAEHERICALRWE ) RABEICHREL. PC
CEEESNET— ¥ ol — (IHEEXE CADAC2)
Bt 5,

3) BBREOEKIZEMIREIR OO OBEX T 2R
Y f+i3. DETA COLLECTER (%3338 AM-7052)
IZLDERT D,

4) REOEFIHEZ S, BRIZT 5~10 2iE L
2% 5,

5) EBREAL 1 SFNICEVORICAY, TATA—F—
ORE (AT, F#, BFHE) 2AHL, LRV —
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WY T 5,

6) AMPRESNEIANTA—F—|Z L 5EH% 15
SEITI. 1 HEBICLHEEESRREELTEL, Z0F
ZHE Y UTICE Y EBRORMEE - PR DB,

7) EEHE TR, BOHBRCBE L, +453 i SmuR
FTHR2ETEHICT S,

4) SEOHT
BEAZOKBERRLIERIIBTIEREDOETE
Table 4 {2779, F7=, FEROEBIRIZ X » BUINERST
DRIDERNEZ LN, EBROEBOREIZH
WTHRELE,

B, HFREORBMELIUVERAERLHET HOICL
EpAREE A4 TR L > TEH LAY,

A, =W x HY™ x0.007246 [m?] (26)

I T, WwittkHElkgl, HIiXHEImlTH B,

Table 4 Principal conditions of examinees

Examined Age [HeightfemJWeightlie] s.-mm[mzl] Usual Exercise
A | 24| 169 74 1.86 Beach vallybail (twice week)
B 23 176 76 1.93 no exercise
C 22 168 62 1.72 |no exercise
D |23] 179 58 176  |Softball (once a week)
4. 2 REBER

(1) BAZICHTIRE

HENZ L DHEEERE, SEEERS I OAKERBEOLE
Licet 4 2 EAZEICET 2 E8R Y, 4 EREIZOVTT
o, ERIIREOBIZ, HBHOPRBJGEEICHY TS
AT 160 W OiEEh (2.42~2.60Met) IZ>VT 15 4y
ZHEL L UTo7, #BEB. Ciie bIGEBBBEY
5 134T, BREDIX 6 HTLHMENEEEEBL
e, TORRTEREZPIE L, FEREOERKED
%A% Table 5 (TR,

Figs IZHEBREFA. B, C. DOMFIRE. SRE
DFHBE L ERBHEORREZ T,
FRREEIZBE L Tk, & BBRE O QIR BRI 35
HHHbOD, REREDC LAEEIRBETHY ., -
ERETHROREGREDODETEELIZITRA L THS, ¥
BNOLORBTCOEBL TV SHBREADOBNES %
BRiTiE (B, REREO EEEEICIIEAERDLE
UE: AN

Table 5 Experimental conditions of each examinee

Load{W] | MetheatiMet]| Temp{C) | omid {%]| MRTIT) {Velostylms}] SkybightfWin'}
AJ160 | 248 |39 | 472|617 | 12 909
B | 160 | 242 | 356 | 510 | 612 | 131 925
C | 160 | 260 | 352 | 460 | 634 | 167 897
D f 160 | 257 | 350 | 496 | 506 | 123 821

HEREIT, FREA. B. CELHLIZRALL S LR
HELZRLTND, 72720, HREC. DICBWTILE
BPERTRICABAEERES LR - TRTIEANAR
bihb,

EREIOVWTIE, BRERCERERE CESH1RH 5
hbhhbbd, SERORRE (ERABOBME) 1
IZIER U T, ZORHBEETH 5 EBBROL(ITRERIR 72
MDD, Lo T, EREICEL THLEAZR
PipnkEZHNRD, L LEBICILER D IC.OMmEN
BEELBRAT-HERELRY, TREORAEICI TR
REOBNEISHEIZ LAZBAZER S S EEZI BN B,

2B, TOEROER LY, EREICRTIMAED
FEILEVRESAVWEE X UBROERCIIHRET
AlZDONWTDOAEREIT- T2,

5 - /C— “\‘i{ ]
@ 37 ¢ gl .
g ¢ AT
£ ™~
E 36 -

N S Tone (ainy

0 5 10 15 20 . 25
() Skin temperature
il ~1\ B -

w
o
|
i

Temperature ["C}]
w
~

i g 1 :

 Time (min.) |

36 -

0 5 10 15 20 25
(b) Eardrum temperature
0.16
E o12f— E ’}"’////’j
z
g 0.08 B T
3 :
-
go.m_ hﬁ 37 - B
0 L . : Time (min.)
0 5 10 15 20 25
(c) Storage of body heat
Fig. 5 Variation of temperatures and heat
storage of examinees

(2) KMRI-BT IR
KRB EOEAITS T 2 A EB L U F ORI
HEOBVEHLNIITH1DIC, AT —F—(2 L5
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EEARE OW (1.12Med) . 110W (2.02Met) . 160W

(2.48Met) ¢ E X TEBREITo1=, 1507243 OHHIC
IhiZ., ZhooEst k@), MERBEE], B
DO ThRBFHEE] ICHYT 5, RBZOERTIE. £
KAHESDR (HR) BLUSW (BREF) 0244
WCBWTEREIT- T2,

FDOEBSFME Table 6 IZRL, HREAOERED
BHERE Fig. 6 1277,

KRHBB LUK ANBIIUATERRICEET S, 2
KHEFERZVHEITE, RHESEL RDITENER
BHEML TWER, EREHNERDRVIFEDOAR
OW L 1IOW TIIEREN WL TBY |, BERMEDOE

(3) ANERICBET SR

AROERE~DOEBERH 572012, 2K BHFEH
K, . BOBAICBWT, EBAREL OW. 1100,
160W L EZTEREPT-7, L, PEEORHE
IZBITHAMN OW OERILEL LR ERRbRI o1,
BB, TOERIIBVWTHEBREAILOWTOAERY
fTo7

Table 712 ARERICBET 2 EREITOLEORKZR
L. Fig. T ICEBRE AOERBORBERE T,

Table 7 Conditions of experiment for varying
radiative heats of skylight

BCHBREERAKE HBT b0 LIS, & Losd{W} lmmqu[r-pmh-m%l MRTIC] felositrimh Skylight/Wia']
BEREHRREBEECTNIEOERROR AP T-& 0 112 287 | 521 | 434 | 070 | 410 (ow)
160 WDEBRTII, ERXARBOELICIVALLK 0 112|333 | 568 | 651 | 211 | 811 (ugh)
BRI RRER POERIC L SREL e, BN 110 2.02 263 | 660 | 336 0.93 451 (low)
Ik HEEREL B TB, 10 | 202 | 324 | 622 | 449 | 116 | 594 (midm)
110 202 292 | 478 | 624 | 219 | 874 (wph)
Table 6 Conditions IOf experiment for varying 160 248 337 438 453 1.00 300 (iow)
metabolic rates 160 | 248 | 367 | 496 | 500 | 114 | 712 (wda)
md[wl_lmumhumllnmm MRTIC] |Velsitimhi| SkyightWin'] 160 | 248 | 359 | 472 | 617 | 122 | 909 (uigh

0 112 | 287 | 521 | 434 | 070 410
0 112 | 333 | 568 | 61 | 21 811
1m0 | 202 | 263 | 660 | 336 | 093 451
110 _I 202 ] 292 | 478 | 624 | 219 874
160 | 248 | 337 | 438 | 453 | 100 309
160 | 248 | 359 | 472 | 6L7 | 12 909

. 0.12
B . 160W
2 [T e
2 0.08 [ / T T T
£

S 0.04 / O e

% L iow |
™

P : Time (min.)

0 Atk - - *
o 5 10 15 20 25 30
(a) In case of Jow skylight radaitive heat
0.16

-~ . 160W

T
S o0.12 -

]

-= .

E- 0.08 e

5 ]
g 0-04

g o ; X A Timi‘(min.)

o 5 10 15 20 25 30

(b) In case of high skylight radaitive heat

Fig. 6 Storage of body heat in experiment
for varying metabolic rates

. 0.08 I .
"E diative heat * hig!
= skylil‘l‘ ral
& 0.06 e
5
o 0.04p — A /7”‘J
E oW
S 0.02F- e
)
8 Time (min.)
i : R
0 5 10 15 20 25 30
(2) Metabolic heat: 0 W (1.12Mer)
— 0.10 T .
g - diative heat °
= Skylight rs
E o.os| o YN
2 o.06
3
2 o.04
= low
g 0.02
[ Time (min.)
S o - . . . N ]
L 0 5 10 15720 25 30
(b) Metabolic heat: 110 W (2.02Mer)
"'; 0.16 Skylight radiative heat :
£ e
£ 0.12 b— — middle —
3 P W et
% 0.08 4
b@. 0.04 __ V T
% . ] e
g ) . Time (hour)
&* %% 5 10 i5 20 25 30

(c) Metabolic heat: 160 W (2.48Mer)

Fig. 7 Storage of body heat in experiment
for varying radiative heats of skylight
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2TOAMIZBNT, ERANREREL RBITEER
BIIZL 3 ERIZH D, 2771, AR 160WiZB T
I, ERANENPRESLIUCSEVEEICIIERRDE
HIZE AR ERBRICHTHILRENBOREIIZ
NBRRKESBENATHRY, ZhiZs L, 2KBEHREN D
ROWBEELFREOCESIZIEKEREEDOENENTH
LENIIERBRICKERERNRAONSG, —F, AR
110W OFEITIE, EREFNESHETIOE L TEREN
wmLTnwad, ZoZ s, 2ERKARRITIAKRERA~
REM TRV, PRVEBERRIITLOLEZILN
5,

(4) 27 0NRICHTIRN

ERPTICBWTERBEIfTo TV AR TN 1L L
T, BBZRITTZDHDOBHAT 7 VL DERRH D, =
DOWHT 7 AL DERDB EIIUEE AEOKBUZR L
THEFRITTONEHLMNCTH-DI2, BRI X
ZEBRPICT AT A—F— 2L Y AR 160W OEE %
TV, BB T 27 7 VOBRERARE, ZOE. B
AL 3 ERHCEBL, s d A4 —TEEBL TS
EBREORFIZR D IHEIT 20mis DRNSY -5 X
SIZFHEL, £72. ERANENPZEVB I R WE
BIEBOWTHREAIIODWTEREIT -,

Table 8 IZHHBRIZBIT 2 EREIT-o BFEORE%.
Fig. 8 ICEBRBRORHERZRT,

EREICEHL T3, 2RKAREREVICHDLT, 7
T UL T RN EOBICH LM RENRR LN, FHR
B L 5ERIC LY EEMMEIh, BRAMEI ST
LI EMfEbnsg, £, EXARERSVEE LR
WIBEOERBROMIZERNBRA LN, ZOoZ b7y
VEEIRMDNTERANENAKOERRIZ 2KRE
ELEOTKRELREEYRIITZ LB3bM 5,

Table8 Conditions of experiment with/without
operating cooling fans
Load (W] {Metentle]| e i ] MRTTC) | Vtions] sighfWin'|
160 (Nef) [ 248 | 337 | 438 | 453 | 100 | 309 (ww
160 (Netw) | 248 | 357 [ 496 { 50 | 110 | 712 (g
160 (Opersingies] 248 | 249 | 529 | £22 | 200 | 40 (w)
160 (Opermingia] 248 | 201 | 496 | 525 | 200 | 703 ()

4. 3 RBERICETIER

(1) SMBMERNE

ERIIBWTELN-Bx DRABREEROFHET
—Zb, ThOIPORHINA AKERR L OBFELH
LT HDIC, MAWFEEZAVC CRBREER &
AGRERBOBRIZOVWTERTS,

Metabolic heat [Met]

0.12
L jthout Cooling Fan

OPerating Cooling Fay

0.04

Storage of body heat [W/m]

Timé (min.)
0 5 10 15 20 25 30
(a) In case of low skylight radiative heat

0.16
l

o nog Fao
0.12 b — ——
- wm—740péraﬁng Cooling Fan |

)
/ . Time (min.)

o] 5 10 15 20 25 30
(a) In case of high skylight radiative heat

Storage of body beat [W/m’)
o
Q
[0}

Fig. 8 Storage of body heat in experiment
with/without operating cooling fans

ET. BRAREEROFTH, BA CIIEEMNHIH
BELVWRIE., HXhBE. [HER &EOKRER & HIE
AREZMHEICS T, RERPSARERES X 288y
FART, ZOBE, KREEROEEE L | >OEE TR
729z WBGT %M L7z, WBGT 2t X 512, &
B (FEREE) ¢ Ju—T8BE (. BKEE ,»HE
HEh, KR, EHEE, FHRHEE (EXANER).
[AFEEZRE LRETH B,

ZLT, BERIZBI 23T —F 2D 1 BOAK
ERELHEL T, Th¥h% 0.1~0.2, 0.2~0.3, 0.3
~0.4, 0.4~0.5 (MJ/m?-hour) 1Z5y\3. WBGT & {3t
BOBMEEZTRT & Fig. 90 K 5 12R Y, ZOE»LER
TRT LI RERBOERIPEESND,

150
3 Skylight
radiative heat:
280
0.5[MJ/m® hour]
200
0.4[MJ/n™ hour]
150
0.3[MJ/m™ hour ]
1.09) & 0.1~0.2[MJ/mé-hour]
#0.2~0.3[MJ/m- hour ]
. A03~0.4[MI/m- hour]
o ©0.4~05MJ/m- hour ]
000 \az[w/mﬂ-m]
200 3%5.0  0.1[MJm*hour] 30.0 %o
WBGT {°C]

Fig. 9 Relation between WBGT and metabolic heat

NI | -El ectronic Library Service



The Japan Society of Naval Architects and Ccean Engi neers

108 A fin e i T

FamE e

s, DIRBERREZBORBRIZBNTIE, &
BET WBGT I2XEEIN 5,2 PREOHBOAME
BT, 2-a) WBGT /b S48, WBGT &
fhDBEELRGIC L W EBEITKE < EL, 2-b) WBGT
BREVIBSICIE. WBGT (CBFER < AMEERRITEL
{723, kEzZ2bNS, 728, Fig. 9 2 RIERT DD
I EBIIEL DRARFICBITZERICIVBES:
BOLILERDD,

(2) HBESHK

BREREOSER E ANGEREOBRKRERALNCT
D7 DICHBSHT © 21T o7, MBS ZIT 5 BRI,
BRAREERMELOERZRET 5D I HEHERBEKRE
FRAVWTRIEL., REBREOHEIZBWTIX, AR
ZHMERICE Y, RBER, JE. AxHEE, EHRsH
BEE, Kb, KWRE, SXBRER CORBRRE
REHALKE Lz, 2B, RICEEREAOERT
— % 203 A%V, £/, BEHEREICBITIHEEK
X 5% & L, ZOHBRKOEEMERMNT 0.138 &7z
%,

Table 9 IZfRABBIGREL L FBHER 27T, 838 L LT,
Table 10 2% 7 — % OHER L CEERZEEZTT,

REBRIZHEVWERERE LT T HIERAGERIIMA T,
K& E TORRBEESLEAEY O OB R #HICHE
E43%E (REMEEK:0.95) B UOCEHHREFRE
0.92) DEBRIZE X ZHBIIREVWEHRIND, ¥
2. KERE TORBCEBE D OBRRIC L HBHRIC
Bi 59 5 K (-0. 55) ° K MIRLEE (-0.90) 8 LA+
ITEBRENEA TS VI AOHEBERER TN S,

Table 9 Partially correlation between thermal factors

on storage of body heat
Objective variable Storage of body heat]
] Expilanation variable | Partially correlation

Metabolic heat 0.974

Ajdr temperature 0.949
Relative humidity 0.417

MRT 0.916

Air flow velocity -0.554

Skin temperature -0.900
Slqight radative heat 0.;!.9

Table 10 Averages and standard deviations of thermal
factors on experimental data

Averuge St. deviation

Body strage heat [W/m®] 80.75 36.63
Metlic heat  [Metl 2.18 0.52

Air temperature [C] 30.79 3.70
[Retative humidity [N.D.] 0.521 0.074
MRT [l 52.42 12.71

Air velosity - [m/s] 1.579 0.812
Skin temperature [C] 35.77 0.94

HXHEE (0.42) BXUARE (0.32) ITBEL TiE.
EBE )L OISV EERRIIR O o Tz, 2T,
H B0 XHB BT B R E R L TREREEE R
FTERTHHHB, AROEREICx L TUIZNITEXR
EREEBIIE IR,

TS, BEHRE L TAKEROMBIZTT D
i, RBECKR. FHUBRERE, KNELHAET S
ZEBBERLIENTHD, ThiTiE, EEARERLL
TRERZBL SEE0 | EERICKRBEIS 2L T
EREIHIT 5, T 7 Ui LI X B REE R RESED
BIMZ L0 BB E RS Z R ERFEEL L TEILN
5, 2B, ARBRETICR 2 BN EERM L Z8
HE OV TIRKBIZBWLTRRS,

5 & N

ERFTAEBRB BT ERRETOFHEEOMHK
#E2ENE LT, BETEPoRMO ERIR BTN T
fx OBREEROH G X CIEERNE . EXERER. &5
NTWVBBHESCBET 2RAELZITV. AERBOBH
BREOEELZIMEL, Zhickd e, EEONESE
LIRS WBGT 23 IS07243 DR MM A B2 5758
BIZBLWVRETHY ., #ERy FOERRGRT 7~
WCEBERREOBMBEVRHROTHLIZ L AL N
2 U7, £, sATA—F—%HAWEERIZLY ., fE
EATPBEBERICS LEABOREEEOR{LE G
BL. &HICAFIC X A2ZROEEE M A T N
FRRAETER L CARERELHE L, ChOORKR
N, fx ORBREER L AFEREOBREHA,
ERBOE(CIIREFASIEENEL . BAERD RN
EBbhotz, £ L TAKEBRIFFARANICHERT 5
7~ HOBIEDH Y FiIcH>WTER LT,

2B, ANRETICRIT 2 RENRERR TR & E%
RHRBLOSBAEOHRIZOVTIIKBRICB VTR
~5,
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