


[
o
HEAD
muscle
ARMS fat
TRUNK <Kin
HAMDS
Section A-A”
LEGS
A ~l  Stolwijk model
(1971)
FEET

' —+ central blood

SKin

Two-node model
(1971)

;;Lﬂi%
P

O Heart and lungs

—— Arterial blood

—— Venous blood

Wissler model
(1961)



Input

Temperature[ ]
w w w w w w w w w
o = N w M~ ()] (o] ~ oo

N
[{e]

calculated skin temperature

0O 10 20 30 40 50 60 70 80 90 100 110 120

Time[min]

output

SKin

RH=const.
V=const.
MRT=Ta
Clothing: const.

Metabolic rate:
constant



000
0000
00000
S L R (XX X
R ’, 000
R < 00

:IIIIIIIIIIIIIIIIIIIIIIIIIIII:IIIIII

0, p, vV 0O
A o
. e . R4

-

:

EEEEEEEEEEEEEEEEEEEEEEEEETR ?’IIIIIIIII

L 4
..l.ll“




Fanger PMV 5
Input output e
> >

o

o

O VS

VS
o
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AGE HT WT SEX BSA

[year] | [cm] | [Kg] | ]

A | 25 169 55.6 Male 1.64

Room B B |24 167 66.0 Male 1.73

C |24 163 54.8 Male 1.59

O Room A D |24 174 76.8 Male 1.89
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Gagge Default T
C C chr dTCf
ore cS dt — (1_77)M _qres _(Cblvbl + Kmin).(Tcr _Tsk)
Skin c.W_ dT
SkS - dtSk - (Tcr _Tsk) ) (Kmin + Cb|Vb|)
—(ar, +a,) (T, =T,)-Fy = (O +0s)
Skin

0= a'(xo o Xsk) +ask'(xsk,sat B Xsk) + M,
msw — 2'78X10_5 ) (Tsk _Tsk,setpoin ) ) (Tcr N Tcr,setpoin )
1.75x10°+ 2.08x107 (T,, < T, ooint)
Vb = ’

1-0.5- (T, T

sk,setpoint )
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1+ pr6(pr2-T, ) 3600
prl pr2 pr3 pr4 pr5 pré
N , N , T I ) 0 N 5 B
— . — ) . — ] 37.3 34.3 60 7.56 90 0.6
J Z Tcr,l Tcr,l ) + Tsk,l Tsk,l ) 37.1 34.1 40 5.04 60 0.4
i=1 i=1 36.9 33.9 20 2.52 30 0.2
36.7 33.7 10 1.26 15 0.1
36.5 335 5 0.63 75 0.05
36.3 33.3 0.315 3.75 0.025
J 36.1 33.1 0.1575 0.0125
1,260,000 ggg gg? 0.07875 0.00625
355 325
35.3 32.3
35.1 32.1
34.9 31.9




Parameter
Prl Pr2 Pr3 Pr4 Pr5 Pr6
Subject Terset | Tskset | Perspiration Bﬁsal blood Vaso dilation VaSO.
| ! A ) ow rate ’ constriction
[ ] [ ] [g/(m h K )] [kg/(m2 h)] [kg/(m h K)] [1/K]
A 36.1] 32.7 10 1.26 15 0.00625
B 369 323 20 0.07875 15 0.00625
C 36.7] 321 20 252 30 0.00625
D 3711 33.1 100 7.56 7.5 0.00625
default 36.6] 34.1 100 6.3 75 0.5

Air temperature

Measured data

Air humidity

Measured data

MRT

Equal to air temperature

Convective heat transfer 2
coefficient 3.1[W/(m" K)]
Radiative heat transfer 2
coefficient 4.65[W/(m" K)]
Clothing 0.1[clo]
Metabolic rate 58.2[W/m?]

External mechanical
efficiency

0
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Two-node model
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6.48><10"" [kg/(ms kg/kg™)]
RH=w/0.045 (0 w 0.045)
( ) | RH=1 (0.045 w 0.773)
0.0556 [W/(MmK)]
1380 [J/(kgk)]
1540 [kg/m?]
0.773 [n.d.]
0.5 [mm]
(,\ ) [ 1 | W@l W/ (2K)] [ko/ (s ka/kg)]
— 0-30 4.0 4.65 4.0 x 103
¢ 30-60 1.5 4.65 1.5 x 1073
:I: 60-120 | 4.0 4.65 4.0 x 103
5 ‘ [ 1 ‘ W/ (mK)] [ka/ (s kg/kg")]
| 0-120 | 14.65 | 10.0 x 10°°
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