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ABSTRACT

Space is a gendered technology because space gets designed by people who have
gendered assumptions. In the facet of indoor environment quality, thermal comfort is
regards as an important issue although the gender difference are not represented in 1ISO
and ASHRAE standard, which are developed according to man’s physiological situation.
Former studies reveal that females prefer higher room temperatures than males, less
satisfied with room temperatures than males, and feel both uncomfortably cold and
uncomfortably hot more often than males. However, males use thermostats in



households more often than females. In the facet of thermal physiology, the surface
temperature of female is higher than male.

In order to discuss the difference of thermal comfort for both genders in hot-humid
Taiwan, the research aims at “gender/space/thermal comfort” and discusses its
correlation and strategy of space design. Six men and Six female are investigated in the
chamber. Part one is physical environment factor measuring, including temperature,
humidity, wind speed. The second part is the psychological questionnaire for the
thermal sensation preference, and acceptability. The last part is physiological recording
for human’s inspiration, muscle pressure, skin conduction, heartbeat and skin
temperature.

The analytical result is combined with Taiwan climate to establish the local
database of gender-comfort and develop the criteria of thermal comfort range and space
design strategy. The result will be helpful for design and air-condition setup for
different gender-related spaces.

KEYWORDS: Gender, thermal comfort, thermal physiology, space design

—_ %gﬁ

7 MR/ B anRAL - Castle (2001)3% 5 7 B St ] it ahft B> ] 5 3K
f,l?i&, b EMEEERY FR R R ERT - BR e F AR AR
=5 F B HELELE Bt o& {512 (2001 ~ 2004)3% % pr%mwﬂl g
"z F’U Bhop B AR ARG TR RS RF) B SRR RE 0 %
B 255 A e A (7 h 2 N 0 e R EARE o & S RAes B Y
S A O£ 2 B AR TER 2 B o 8 A A (1996)B] £ HF R F ¢ SR o7 1B
F s BB~ A S G LR E 2T o % 7E(1998)4 £4
REP w2 B &g e Ikt o

AEERBEE DG S RALY g T SRR T KL R - Karjalainen
Fu Ty S e g £ 2 343 03524 (Karjalainen 2007) - i 2 3§ &
7R L R B Ly Higmrs IE R 0 A I ERAR F R > L B3 B
LR RIPFIFS - ERFAy BEFEESRD - BEE R S e
A A PRI E R .ﬁii,’.ﬁﬁm e A EER RO ARARL S LT ] .

R FRA N ZHE 6 (ASHRAE)“TE R & F - F - H ¥ 2 7 7w EX
P - ASHRAE 117 % f SRR 1) 1B % ~ (B % 7150 R 6L T
A2 AR AR R EEREY T AR R FER EHE LA
B

A )



16

N %
/% N

-
g 18 H ' g
E R | ‘-.1'3":
& &) | [
% i\< i
C 10 gt 1 E
g A 5

] { =
Esf N | ]

- N

'n"'_'_,_,_,-'-"" |

10 M

i i " . i PR . o
16 18 20 22 4 26 28 n 3z
OPERATIVE TEMPERATURE, *C

Bl £ THEuiEX,| R pGE%E - (ASHRAE 2004)

e R N ER MR- el =y SRS L P@gmmﬁo_lﬁugﬂ

2RiFETEES T EE R AR RAR IR AR
P BT R S o £ P A F 1% 4 (thermal adaptatlon)mxﬂl-
(Brager and de Dear 1998) » >/ ? I f i A T X ¥ F i § 5 7 o i Bk in
(')’"Hl‘f'f‘% Wﬁm" Pt LR AR AR R) > Flt o BT Y A R A A ¥

Wil LAY REOSEA R FP > G B Tl AR ) aRAE
aﬁ@ﬁ@@—ﬁmﬁﬁ’%ﬁ JETEAIE S S S AL ’54ﬁﬁ%ﬁ5
Rod S e REangrip R R A EFF NIRRT EZAERRTLY -
ARG AEP p A T B i MR B RGEE 2 G 2 R .
B AP R T R AL W BRI AT A A
O FRIETFERZN O P THFIE TR A TTZ 2 T o TUNRF
;'ﬁﬂpéﬁgéiiiﬂﬁﬂﬁ%%’ﬂﬁﬁW%ﬁﬁifﬁﬁwﬁ’i@
T J-FE"&”/A‘fILﬁi °

3{

- -3

F o BL

FBAFLAF b BEHRUIRBE S RT R AL EY RF
FAEBE L R G FRkAG GRS 2% RS

%
(g
“‘l%v¢’ﬁﬁiﬁ%¢§wmzﬁw%¢’aa%]ﬁ55&*§4+ 7
FIALF 3 4B EF AR B BRE S L F BT R



N
bt
AR
-g‘l%
-l

\_.

ARHRAJIT IR R AIFBIEFFRANE > T RLASE
HERRDPE DREZFRIFN KT OB F B IR GRS S
ERARRAY A - ARAI TR RN SR EKT S F IR R E R
FZEFHEMTHRL S FE VR R4 EHER 4 }j‘ﬁlﬂﬂ* B A GET
FE AR PN FEF R anER o RE LI AP AP 2 HEREFEFSF
LR ENBRBRFF ook T c EREAFHRRVIOMBEIER LG 240 B
Q%gwﬁgwagk4\#4#%W(%v’mm&o

BB R GERINT 27 IR EERET 2325 28R F8

i ARERAT 50% ~ 70% - 00%= AR T 0 b it a20543;ﬁ%ﬂm2
T h %A BE 0533 ‘OSF%-B‘?J}‘L) ’ 'BTtﬁizllﬂfgﬂ—_(lféﬁkj’,ﬂfi)”ﬁ 02~
A0 HfgodE 2 R ~2R =/, 22- ~4AF =L 2 2 )= f%i -

3. 2B v FRE

2 12 v 4% (Biofeedback Instrumentation) ik 5 7 K crindg > 2 iR E- £ 5 7
® SENSOR # i #* » svjpgg* 7 i3 SENSOR & 35 (% # 5 % i £ /< g+(Blood
volume pulse) ~ % & s~ = (electromyography) - £ % 3 7 & (Galvanic skin
resistance) ~ 45 i (Temperature) ~ =* =% (Respiration) -

B 2 Rl 0 SR Ag R A s e R E AR R

bA3FETRR
< T

LSI &% > £ LSI Mg B R B 4 o 5o i B R
/?"‘E‘ii—_fﬁj ’ Fﬁﬂgﬁi@ﬁm%ﬁ'r mm_/_&‘_fi‘}fffifws °



5.9 %A%

R ATACE L ATiE > HpE A Rt A Y o FBRE T IR B R-T B

o & B (sensor) % % Ltﬁ/%*"mT H S FRz gt > BVP KR ¥ 4y 0 EMG
EhFre, GSRERGHEE 447 TEMP £t | 3157 » {5 % RESP £ &+ %
(MR- A\éﬁ_’rﬁ?;‘%ﬁ’i fé#ﬂiﬂ"kﬁ;: Ry 20-25 A 4aenif Bl 0 RE
Ay TENRRE] EE TT—B;‘*:%E iR e

L1 BI AR ER

F Az e =R ()
NP B 12 S 10-30
SR ER AT 5
ORIH T BB 20-30

P 5-10

BEREFRAN S 5
B P ERPER 45-80

6.% i?']’faz BFRIP Y

LGN SR AR SR gaéwgm«gﬁ*gm+12ﬁv 2
LRGSR ERE O S 20-22 ko WA F A o 2 F YN e b 2
et LA PR A G A o L REREY o FRE UMK § g
AR ARG rpER L ¢ BReeninE o AP OF R AL W 16 % 0 4B R 97
#£ 137" s 3 FHRFES H 7:30-12:00 2T = 3 14:00-18:00 - ¢ &
i%éﬂi%ﬁﬁﬁﬁﬁiﬁﬁ’@ﬁﬁaﬁ’gigﬁgaﬁgﬁﬁm&&,
& X B EFTRE iﬁi467}é%$’m4%xammb‘tg¢1g 3R 5P| et - AR
423 B gfé’lg——:a&lzl__,;{]23)§i g 5 ’T‘Li’%‘ky"ﬁ_’
PRI L T REMERAERDRER BFLAEL RF -



%2R BFHTR TR S F - S ARS Sdkfo- A% E > MRT (mean
radiant temperature)) i~ & TI3SfF R R - Tg & 22k A - To R E® TR A o
F 2 4 12 gy %
%Y. FHMET OTA RH V. MRT Tg MRT To ToAhl

1 1/28 23 50 0.2 0 23 23.0 23.0 23-26
2 1/28 23 50 0.5 2 25 28.1 255 23-26
3 1/28 23 50 0.8 4 27 348 289 26-29
4 1/29 23 70 0.2 2 25 26.8 249 23-26
5 1/29 23 70 0.5 4 27 329 28.0 26-29
6 1/29 23 70 0.8 0 23 23.0 23.0 23-26
7 1/30 23 90 0.2 4 27 305 26.7 26-29
8 1/24 23 90 0.5 0 23 23.0 23.0 23-26
9 1/24 23 90 0.8 2 25 29.0 26.0 26-29
10 1/29 25 50 0.2 2 27 28.7 269 26-29
11 1/29 25 50 0.5 4 29 348 299 29-33
12 1/30 25 50 0.8 0 25 250 250 26-29
13 1/28 25 70 0.2 4 29 324 28.7 29-33
14 1/28 25 70 0.5 0 25 250 25.0 23-26
15 1/28 25 70 0.8 2 27 31.0 28.0 26-29
16 1/30 25 90 0.2 0 25 250 25.0 23-26
17 1/25 25 90 0.5 2 27 30.0 275 26-29
18 1/25 25 90 0.8 4 29 36.6 308 29-33
19 1/30 28 50 0.2 4 32 353 31.7 29-33
20 1/30 28 50 0.5 0 28 28.0 28.0 26-29
21 1/30 28 50 0.8 2 30 339 309 29-33
22 1/28 28 70 0.2 0 28 28.0 28.0 26-29
23 1/24 28 70 0.5 2 30 329 305 29-33
24 1/24 28 70 0.8 4 32 394 33.7 29-33
25 1/25 28 90 0.2 2 30 31.7 29.8 29-33
26 1/25 28 90 0.5 4 32 37.7 328 29-33
27 1/25 28 90 0.8 0 28 28.0 28.0 26-29
base 3/8 25 70 0.5 2 27 300 275 26-29
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1 75.57 1.9 225 2529 1699 76.89 1.99 15.57
2 79.23 1.44 354 2421 1761 7742 275 16.72
3 82.36 1.49 154 2956 1381 83.2 2.83 15.51
4 7232 0.19 0.69 264 1699 7177 0.36 17.87
5 71.73 1.75 0.85 26.51 16.7 7192 272 16.6
6 7792 0.25 0.72 23.5 15.74 78.76  3.03 15.11
7 72.07 4.03 4.5 32.9 13.33 7238 25.21 1391
8 81.06 242 0.75 2423 1846 80.84 3.7 17

9 88.21 1.39 0.67 26.74 16.7 88.65 9.92 16.63
10 7557 242 1.89 2987 1455 7521 2.4 14.63
11 79.84 0.61 1.84 29.9 14.01 80.36 2.03 15.01
12 76.8 1.75 1.85 26.68 1477 77.68 3.13 14.37
13 79.64 273 0.8 3241 1794 81.04 354 16.28
14 76.23  2.58 0.93 28.6 1116  77.39 1439 15.39
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