ﬂﬁﬁ“ﬁﬂﬁﬂti&ﬁﬁﬂ f’fpermal comfort)

e,

A | ﬂQﬂuwuﬁaﬂaqnﬁazﬁuﬁﬂfﬁ§§hwu€aw

e

-

MNLITINeEAL S qTWﬂuxiqﬂaqnwsﬂﬁﬁuLﬁuasnﬂUﬁamu X

ﬂnﬁsﬁ§ﬁv§quaﬂaauuaqaqﬂﬁ _uazﬁﬁﬂlﬂﬂuﬂﬂﬂﬂﬂ #uN90d519 Indoor

- 2 — !
climate 1ﬂwaﬁﬂiﬂuuu a1 4

ol ; o
ﬂﬁﬂﬁﬁsﬁuﬁquqmamﬁﬁhﬁuq NMENW luito il

. i

s # ik .-u-y..lv;: A, !
> 4

Indoor climate, )

Dbwasaeu L1y ﬂﬂ?ﬁmtﬁ 3 uaﬁuu@ 1utnmauaqnuaqaﬂ7unauw

o
Add Py
1u1ﬂ81ﬂUﬂQﬁuiﬂu LU avdUs BUVSNENMAIINAY Ay, Usz?1wﬂﬁ @y By
éduuﬁhuﬁinU$vuqmﬂﬁ1ﬁ uNQVTuDdTﬁﬁﬁunﬁUﬂﬁﬂgﬂgﬁ@ﬂu

L c‘huq-

Y
ﬂﬂﬂianHﬂaqaq?wavuQQaaquqﬂhﬁn7ﬂuéﬁu7uuuuf fD LwaﬂﬂuanﬁuuQﬂaau

nqqaqﬁu?auTntﬂuﬂﬁd“E

- =

IWSNTI TNy ﬂﬁuﬁinmn§u1ﬁ1ﬂﬁﬂn07sﬂhnﬁhNavavﬂu uavtuaq%ﬂnuﬂasﬂuﬁ»
QQﬁu¥§nmaﬂhﬂw§quﬂaauTzLnuauﬂunquuﬂvaaquwaqLﬂﬂdnunmﬁu aiumsThanmne
ﬁUﬁﬂq ﬁﬂuqunﬁ7wnﬂauwaQNﬁﬂwaﬁh1uﬁbunmaﬁw uau1uﬁﬂﬂumnﬁqﬁum7qm1ULnuuaua
1wauﬂanﬁwavﬂuaquqmﬁbunﬂuﬁdﬁusau maﬂivﬁﬁwﬁhwﬂuaqauqﬂuuuau fwNNadws
wﬂﬂﬂqﬂwwﬁanumuﬂuaiuusuimua unﬂuﬁaquuuuawuunﬁuuavnqﬁuTuaUﬂauuusauwsa
il auiﬁmuVMWnﬁﬁuﬂﬁﬁnaﬁ ﬁ%ﬁ@%ﬁﬁaﬁnﬁst%ﬁTﬁ@vﬁﬁsvﬁwﬁnﬁWHQHﬂtuauaqa
Us ﬂauuﬂﬁﬁﬂﬂﬁﬁﬂﬂquﬂﬁﬂ setune LYoy

-’ aal
@

ﬂﬁ@uuﬁﬂﬁuﬂuﬂﬁ7ﬁ7ﬁﬂﬂﬂﬁwaﬁuﬂﬂﬁﬁﬂ%ﬂﬂﬂﬁﬁ“iﬁqulﬂuﬂ”ﬁugﬁﬂﬁuuuﬂﬂuaﬂ
waNBuNLTY  tavenee  uthu wwquwu Tswew $wd Teawewna T%vtﬁuu
Tswnweond  suihlusooud solu LASDuDy oy wazdn L lupunent sneneey iy
LuaqwqLuaqunqiﬁsquaquqaaaumqqaqqusauwLﬂﬂﬁvﬁﬂéﬂnﬁuuuuaﬁiﬁ

ﬁhuﬂsﬁﬁﬂﬁhﬁﬁﬁw%wamatqauﬁvvaqnqqzaUﬁaLBQﬂqﬁu¥bu )

o

|
muanmq ﬂﬂ'lil\l'.l num ni

‘ﬂ'll'l!ﬂ?ﬁluﬂ'l‘l IU'IOH |




anbAKNTUY (Activity level)
ANUMUNLAINUTDUYEN L RDEN (gausNme)
DEMANDNANE lutiag

g gt R Y RN
- e
‘2 ‘2) Se &
HE

oA

g

8

P

2.2 1300l Demnra e R

UARDININLA balance) mﬁuﬁ’mag‘lu
' [ g vl | # % : <
AuedDIM idunsasiinns gy ' SRR ALY DU YTy
M ‘ :
¢ Tudhal
fa/n. .1, =0 (2.1
4
i
H
AL wunma'wmzxﬂu( LUaaeJ)

o

U ﬂ‘ﬁ"ﬁ‘Wﬁ‘ﬁ

A1
ﬂaiﬁmm%wmaa

c

ﬁc‘"c‘“)—!

va m'\ms':mmﬁé‘m
’t,s = qwutﬁamwmm\:
b 73 ql & 1 g N'Q 1 <
E = mwsauw@t%‘a D 1 WMNSWUNENUDNSINAE AN

sSw

MTTELUUDNN SV LD

LA IMIATEIUA SYNNNY mﬁtqﬁwﬂxﬁwﬁq, £ u.avm?ﬁm?{amﬁusau
MNMSTWILND 3 B 'a.,LﬁumuUivmmzlmwwmmamaumsﬂuﬂam\:Gmmau (2.1)



1 § 74
m’m%'é’ﬂm\im':"ﬁmm%xszm%’au 'evl.ﬁm"u’mﬁuﬁ'mm 2 #
mnmmﬂamnauﬂumsvmxmsmxnumxmm\mu mvummmaaammmmq warmMsy

Lmanmqnu Lﬁuﬁﬂn'h’wm'iuﬁum?mxn ,Tawm‘lmvwwvlmﬁu

(2.2)

(2.3)

) = O (2.4)
a

'wuh"vsi\:mmx:7vmimu‘lus'\s:mﬂﬂum%)mﬁnmawﬂumﬂﬂmvn e

"lmﬂ‘luﬁm’:va\a n ﬂ% ﬁﬁn‘i tﬂaﬂuuﬂa\:mﬂu

5"‘1\1ﬂ’\ﬂﬁuﬂ\ﬂﬂ lﬁ&@'\ﬁ'ﬂﬁﬁﬂﬂ\l\ﬂum'\&ﬁﬂu’%” lmﬂm’ﬁ'ﬁﬂ!l YWAN mum'mmumﬂ'iwma

TR TV e =

H-Ed—Ew-E" = L= K wR+cC (2.5)
<
\ilp
@ y o o ¥
H = wiwusnu¥puirdetunne lusieme
2/ .6. 1 - (.74
E, = mygudsmuioulaemsssimeupairnuionmi
2/ & - o
E = mygudsauioulaemsss e ilisnninmia
E_ = mygudsenuibusememangls



= Mgy domnaiauvesmanelawuwie (Dry respiration)

= ﬂﬂ?ﬁml%ﬂﬂ?ﬁuiﬂuﬁﬁﬂNQHuﬂﬁNQuﬂﬂvﬂﬂLgﬂNﬁ (MstanuEou

R
' : 74 -y X i 74
R e ﬂﬁiﬁmlaﬂﬂﬁﬂui-sf SNl TauINEueN L3N
0ok ﬂﬁﬁﬂmla ouls ot :uﬂqnﬁﬁuantﬁaﬁﬁ

PRI (2.5 3 AUy Mgy
(B3
: v oo =Y v 4 » - ¥
AuTDuminiuLEein o ae eeuiaunem umuaxﬂﬁ7WﬁwwquaﬂL§auﬁ

Thsﬁuqﬁﬂﬁﬁﬁ i

Beanufouleensse iwe + L) v

5 W udduluene

(2.8)

avmnmummﬁﬁﬂ?]vﬁmﬂ m JTTT.T efficiency 5v)

b M’mmmumwmaﬂ
= M(l_yl) : (2.8)
WiD H/A, = M/A,,(1-7) (2.80)

1 ° ) 1
waeven  M/A,  uieiBuiesmainewesenlusnsneit 2.1 én M/A,, B8
2 1 H [ )
1u2ﬂﬂﬂﬂﬂﬁ7WﬁQﬁu ey v@ay  lunsammanem Banasiueniede Baiie



H
VIWIEAY MIN M/A ) dansanendsane ldnnensaed 2.1
fsaneuee v addipglumsned 2.1 i b 0 @ liewns
mouen iy ewdu sl q =0 uasling® 4 asiintiosrin o 1§

—
AU INENTNEINS
AN TUNNINGA Y



Table 21 Metabolic Rate ar Different Typical Acitivities

Activity Metabolic Mechanical Relative
Rate Efficiency ~Velocity
in Still Air
m/s
Resting
Sleeping: ol viiiai 0
Reclining. : ... 00008 : 0
Scated, quiet........... ; 0
Standing, relaxed 0
Walking
On the level
0.9
1.1
13
1.6
1.8
gL
Up a Grade
% Grade
> SN e 0.6
b R 0.9
LI 1.3
Sy tins 1.8
) SR 04
) e S - 0.9
;LR e 1.3

B 37 ' ) o

oL D e e m 0.9

Miscellaneous occupanon:

Bakery (e.g. ti s
=3 ﬁ%ﬁﬂﬁﬁﬂﬁv
Brewery (c iliin |o
ing beer bo onto bc t) ..... -0.2
Carpcntry
Fou ry Work
Fettling (pneumatic hammer). 0-0.1 0.1 -0.2
Tipping the moulds.......... 200 0-0.1 0.1 -0.2
Roughing (i.e. carrying 60 kg). 270 0-0.2 0.1 -0.2




Table 21 Metabolic Rare at Different Typical Activities (cdnt.)

Activity Metabolic Mechanical Relative
Rate Efficiency Velocity
M/Apu n in Stll Air

3 l m/s

Tending the furnaces. ..... % B 0-0.1 0.1 -0.2
Slag removal. .......... ey 3 / 0-0.1 0.1-02
Garage Work (e.g. replaci e /
tyres, raising cars by 10-30 o — 0.
Laboratory Work ‘—l nd e ——

Examining slidesM 0
General laboratory wor A 0-0.2
Setting up appara g . iy 0-0.2
Locksmith. ... W i x 0.1 -0.2
Machine Work \
Light (e.g. el 0-0.2
Machine fitter. ... 0-09
Heavy (e.g. pain 0-0.2
Manufacture of
labelling and des 0-0.2
Seated, heavy "m
(e.g. metal worker) ... . 1 ekl ( 5 0.1 -04
Shoemaker.......... L 00 A TR 0. 0-0.1
Shop assistant.......... ¥/ 0.2-0.5
Feacher. it s | 0
Watch repairer. ... ........ / 0
Vehicle driving
Car (light traffic). 0
Car (heavy traffic 0
Heavy vehicle
truck)..... 0.05
Night ﬂvmg 0
Instrument landi : 0
Combat flying.............. 0
Heavy Work
Pushin
SR YUY TNENT
Handli
Picx & shovel work........... ‘40 Ol -0.2
Digging trenches..............
aommmm NW]’J W ma 4
ouse eleanings . ... 00 0.3
ookmg ..................... 50-100
Washing dishes. standing. . .... 30 0 0-0.2
Washing by hand and ironing...  100-180 0-0.1 0-0.2
Shaving, washing and dJressing. . 23§ 0 0-0.2




Table 21 Merabolic Raie at Different Typical Acrivities (cont.)

Activity Metaboiic - Mechanical Relative
Rate Efficiency Velocity
() in Still Air
mfs .,
Shopping.ii. ... .08l . d . - 02-1
Office Work
Typing (electrical).. .. 0.05
" 0.05
Typing (mechanical). 0.05
0.05
Adding machine. ... 0
Miscellaneous offi
filing. checking ledge 0-
Draughtsman....... 0-
Leisure activities '
Gymnastics. ...... 05-2
Dancing.............. 02-2
Tennis...ccoeeenese o 0.5-2
Fencing....o........ 0 4 05-2
Squash® . ...ivcvevvnes 05-2
Basketball............. #. ) 1-3
Wresthing'. ... iainviianisin 0.2-03

AULININTNEINS
ARANTAUNININGIAE
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m o
P =
s
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< o 2/ 8
INMII LATITRE 1Hn

B mi _,-_» _gf
m = B.1K 10‘“ P

(2.10)
(error ifpenin 8%) u
wuen a, m, P_ £2.9)
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(i Pl (kcal/hr)
A = (kg/hr)
W = n (Kgm/Kgmmﬁum)
w_ = OIETe (Kg‘m/Kgmmﬂum)
TINMIINATIANDY ASnussen  wasNie lsen waz lésnselae Liddel
"lﬂmﬂuﬁuwufﬁ\:ﬁ
(2.12)
N Mc Cutc
W, - W, - 0.80W

g\ﬂ/Kgmmﬁum) (2.13)

S ﬂu&Jﬂﬁ?&]ﬁ%’WEﬁ I i o

V) = mwdutnsdues lasn lusnmefvnale 1ih com Hg)

Tl ANl etk 14 V1218 E
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h0/)3% hat b 18] et
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$o)
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. i = W effective vBNTINMEAU

oo = @svnpu effective radiation area
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2
A = mwmuaﬁwmaﬂu (Wdey) ()
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£ 74
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R = 3.4%10°° °A
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‘aﬁnﬂﬁﬂqq AMsoNELN

iﬂuﬂutﬁuuuu freb convectWa. . Saih h_ Az usteriiy

A ﬂﬂ?ﬁiﬂﬁ%ﬂ fTHe s

lunsal free convection © Nilsen wagsPedensen wuhdluaﬂuWQﬁauaﬂ

widun®) W TANTIIEU HRTINE TR E

.25

B\ = 2,08 (t oty (keal/m“hrc) (2.20)
win  h_ =2.38(tc1-ta)° - W/m° e
(il 2L b ) s e e (2.20 )
lunsaiihs force convection Winslow , Gagge uar Herrington wuan
B <164 v (kcal/hr.n” ¢ (2.21)
s e T U T R (W/n* ¢

2S

o) T T SR S (2.210)



Table 2.2Data for Different Clothing Ensembles

Clothing Ensemble

l for

Typical Tropical Clothing E
Shorts, open-neck shirt with
socks and sandals. . ' y-...... -

ankle length legs,
Light Summer Clothing:
Long light-weigh
short sleeves.......
Light Working En
Athletic shorts,
(open-neck), and w
U.S. Army "Fatig a4
Light-weight underw:
cushion sole socks
Combat Tropical
Same general compo
but with shirt and trou
poplin:- . a8 i N
Typical Business Suit. ..
Typical Business Suit =
Light Outdoor Sportswear:
Cotton shirt, trousers, hir
and single ply pop
Heavy Traditios: ean Business Suit

Cotton unde gﬁ

- woollensocks, 5

and vest ﬁ ........
U.S. Army Stand Cold-\\et Umform.
Cotton-wool underspirt and drawers, wool and
nylon flannei shirt. Win@resistant, water repeflent

Fffjﬂﬂﬂ‘?'ﬁﬁwﬁﬂ il

Heav
(Polar ther SUI) o o AR s s

1.0
1.0

1.05

1.05

1.1

——
—— b
v W\

115

L15-1.2

i 1.3-1.4

3!5

’QW’]Q\‘lﬂiﬂJ NM’]’JWEJ’]& d
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2.14 dumsanudung

WBunuAN (2.23) , (2.24) 'lu (2.22)

M/A,(1-) ~0.35 [ 43-0.068M/A.. (1-1 /go 42 € M/A,, (1-n) -50 ]
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