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make people relax. It is found

The objective of spa is to rela t none of knowledge would prove how to design to
ood thermal comfort condition, human body

would feel relax. From 25 fa priate comfort for human perceptions of
touch, visual, and souncw @ted spas were evaluated in details. It
results that activity and clo- ) Went variables are 1) air temperature,

relative humidity, win ature (MRT) for touch, 2) illumination,

intensity, reflection, level for sound.

Data were ¢ . r selection to find out the comfort
condition of each factor | 3 Sk nw at 3 selected spas have: air temperature
/ - of wall surface temperature, 0.9 m/s of
wind speed, 25-27 °C ofiflo rfa i radiant temperature impact, 2) 3-17
' lumen/m’ of floor, 1-5 cd/m’ of intensity

of wall, 1-6 cd/m’ of ceiling, 1-2 gﬁfﬂm . ,1. of reflection of wall, 34-62 % of ceiling, 41-70

% of floor, and 1:3 Loﬁontmst for picturl a{d MI sical music.

jal, and acoustical properties were analyzaa and used for a spa prototype
design. Then, the spaﬂcf& /pe was t = ram@mly. With 0.2-0.25 clo-value and 0.8
MET, the conditions of each factor are: air temperature around 26 — 27 °C, relative humidity 46-49 %,
and 27-28 qi , 25-27 °C of floor surface
tempemmrearﬂﬂﬁ ml:?lh w EIITHV of illumination of wall, 8-85
lumen/m” of cel ing, 4-7 lumen/m’ of figor, 5-52 cd/m &mtensny of wall, §-78 cd/m’ of ceiling, 1-3

Y R A A B1e e 2

for gdiden, and 3) 51-54 dBA of natural sound or classical Thai music. As results, whenever body

feels comfort from touch, visual, and sound with less clo-value and 0.8 MET, it would relax and enjoy

spa.
Department: ______ Architecture Student's Signature ____ @( __________________________
Field of Study : ___Architecture . Advisor's Signature _________\ ..~ __ A
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2. l’mmuﬁuwm (Relative Humidity)

Pl 1 &) ottt bibndaan Tempaaro

4. PNLTIAY (Air Velocity)s,

A WA AT BN HIR

6. ﬂﬁ]ﬁ‘qﬂ’]ﬁ‘LN’WNZ\)’WEUW@\?\?’W‘LAI‘LA‘Q‘W\?H’WEI ( Metabolism Rate)
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AUUDNRINA ANNTURNANS

(AirTerpafture) (Relative Humidity)
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2.2.3.1 @mﬂgﬂummﬂ (Air Temperature

A WIANT I miﬂ%ﬂ@%ﬂﬁﬁﬁaﬂ

a o |
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a

= o @ A4 g X = X
Lﬂ@ﬂuiﬁ’]"ll’ﬂ\‘i’ﬂiéﬂqﬂVIL@ﬂIMﬁ‘ZUM Tmﬂmﬂ@ummm@faummmu AUNNNATEITU AOUNNN

azilusntuaniersAUNALIuAINTa LR sne lua iy Eqrfiwqmmammmﬂﬁeu

‘WZ\]\NWuﬂ’)WN?’ﬂuﬂU’ﬂﬂﬂﬂﬂu\iVm’ﬂm%ﬂﬁJ[5]’1‘[']"3’119] ﬂmuﬂummmﬂumu 23’1 "nﬁz‘gmlu

q a

an1zihaune Tnasnatuisadnainguuniinsziizuis (Dry bulb temperature) F9azdn



26

ANTNIAINNSAUNLNTNFZANE (Convective heat dissipation) @aandn  (Auliciems and
Szokolay, 1997: 8)
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(Conduction) azN1TNIAINFBL (Convection) mnéwmaugwﬁ@ummé’@u
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2233 I..@EifﬁmﬁL@irﬁ?':fyﬂqﬁuﬁqimﬂ?ﬂu (Mean  Radiant

Temperature) - T
-_'---@;almﬁmé*ﬂwu;nimm@u GELRY mm@mm@mmﬁ
ﬁLLcjﬁ*ﬁﬁme@mmam FINTEINL2I ASHRAE AR unlfOLm surface temperature of a

radiantly black enclosure in which an occupant would exchange the same amount of
radiant heat as in the actualsmoen-uniform envitonment. (ASHRAE, 2001)

Ao HnAgN WA laE9aL] (Mean Radiant Temperature)
=l 1 1 -QII 9 o A:II % ¥ 1o al %
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Men Women
Clothing Clo Clothing Clo
Underwear
Sleeveless 0.06 Bra and Panties 0.05
T Shirt 0.09 Half slip 0.13
Briefs 0.05 Fullslip 0.19
Long underwear,upper 0.10+ Long-underwear , 0.10
upper
Long underwear , lower 040 1 Long underwear , 0.10
‘"._L : lower
Torso T
Shirt j, Blouse
Light , short sleeved “ona i Light 0.20
long sleeved *._Od.22 n Heavy 0.29
Heavy ,short sleeved 77 ;0.25 : :__"_!'!_';I_D_ress
long sleeved '(plus | 0.29 - Light 0.22
5% for tie or turtlenéé;ik) Heavy -— 0.70
Vest i Skirt
Light 0.15 Light 0.10
Heavy 0.29 Heavy 0.22
Trousers Slacks
Light 0.26 Light 0.26
Men Women
Heavy 0.32 Heavy 0.44
Sweater Sweater
Light 0.20 Light 0.17
Heavy 0.37 Heavy 0.37
Jacket Jacket
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Light 0.22 Light 0.17

Heavy 0.49 Heavy 0.37
Footwear

Socks Stockings

Ankle length 0.04 Any length 0.01

Knee high 0.10 Panty hose 0.01
Shoes \\W/ oes

Sandals m Seindals 0.02

Oxfords ME , 0.04

Boots ,/A?A\\\ %u S 0.08
17'llm . (American Sociefy offHeating ﬁ \\k ohditioning Engineers

ASHRAE, 1981: 55 ' \

1 |
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13.00 40.13 32.5 S8/ %J;i'éf 25.56 40.5 38.77 37.8
14.00 36.13 446 38.32 44l.5"f .25.95 44.3 38.32 44.5
15.00 34.01 e 35.27‘: 47.8 25.95 49.2 35.27 47.8
16.00 31.52 ’;5—Z . 32.76 F (o W24 25.95 52.6 32.76 50.2
17.00 29.5 fﬁtﬁf 30571 1 62.6 26.34 61.1 30.71 62.6
18.00 27.12 ‘/SO/(T 28.7 ‘%‘ V3.6 26.73 64.2 28.7 75.6
19.00 27.12 / 7723/L J 2§.é1 4™ 19,7 2712 62.9 27.91 75.7
20.00 | 26.73 /@/ f2r52 | 768 27.12 65 27.52 76.8
2100 | 2634 |4 80/ 2765 1 779 2792 67 27.52 77.9
22.00 25.95 ﬁgi[ J 28.73 i '-"79.:1 27.12 67.6 26.73 79.1
23.00 | 2517 '83/ L bess “ 0.4 2712 68.8 26.34 80.4
00.00 | 24.01 862 tilos7- L iigrg) | o712 68.8 25.17 81.9
01.00 | 2363 852 i1 2479~ | B38| 2752 69.3 2479 83.5
02.00 | 23.63% 87.2 24.79 és.5 2n52f | 69.3 24.79 83.5
03.00 23.6:3 87.2 2517 85.2 27.52;:’ ; 69.3 2517 85.2
0400 | 2401 7| 895 25.17 85.2 2752 714 25.17 85.2
05.00 24.01 89.5 24.79 87.2 2752 72.2 24.79 87.2
06.00 24.01 89.5 24.79 87.2 27.52 72.2 24.79 87.2
7.00 28.31 89.9 27.12 874 27.52 73 27.12 87.4
8.00 37.88 84 33.17 85.6 27.52 74.7 33.17 85.6
9:00 387 63.3 34.43 743 2791 754 34.43 74.3
10.00 50.11 46.1 37! 72.3 27.91 /5.7 37 72.3
11.00 53.53 29.4 37.88 66.3 27.91 75.7 37.88 66.3
12.00 52.37 26.2 38.32 61.4 28.31 76.7 38.32 61.4
13.00 42.94 27.9 38.32 56.4 28.7 81.9 38.32 56.4
14.00 37.44 35.3 37.88 51.7 29.1 83.5 37.88 51.7
15.00 34.85 39.2 35.7 50.3 28.7 75.6 35.7 50.3
16.00 32.34 42.6 32.76 52.1 28.31 68.6 32.76 52.1
17.00 29.9 47.6 30.71 54.5 27.91 63.1 30.71 54.5
18.00 27.52 51.8 28.31 57.5 27.91 57.9 28.31 57.5
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AN NN 6.11 LAAINITTAAIAINN AIUDLALI

szinnaaadses 1 2 3 4 5 6 7 1A
ﬂmﬁm%@um 27.2 23.2 259 26.6 255 23.6 24 1 25.16
Fadeainlvg 338 | 372 | 35.1 38 368 | 37.7 | 353 | 36.27
TloReauas 31.9 28.3 30.3 29.7 314 33.8 29.2 30.66
Welnag 40.7 38.3 454 49 41.8 44.2 43.1 43.21
Faues uazdladeinlua 411 | 455 | 39.4 | 41.44

Dlanefuazitladeamnas 41.7 53 495 | 48.94

50.2 52.7 53.4 | 51.46

ANNAIG 25.50 A2TNAING 138.50

lux

lux
AN TN AN TN
neeNy | diiau neeny | Aasiau
1.8 0.4 5.1 2.3
3 07 S 7.2 2.9
2.9 08 |24 | . 121 7.3 3.1
1.2 04 Qb 06 |asds5 | 18 | 72 2.8
mumwmn LEIEE R
23 | O.6l 27 | #1 | 58a| 23 | a0l 3.6
129 Wammm Vidad ez [pVas | 17
16 | 04 2.1 3.7 1.9 6.1 2.6
1.9 0.5 2.7 1 5.6 2.5 8.7 3.5
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ANNAINN 25.50

ANNAIG 50.10

AN 96.60

A2INAING 138.50

lux lux lux
BN TGN BN TGN,
nIeNy | dviau avyiau | nIevu | dziviau
2.9 2.7 26.7 21.5
4.1 3.7 32.6 30
3 2.8 45.2 42 .1
4 3.7 57.2 53.9

A19799 6.14 LapLTNNUNITdRs

#J s

ANNAIG 25.50

L

=
UN 7 ANTNLNRAT

A2TNAING 138.50

lux lux
AN AN ,‘612. AN o/ AN AN AN AN
neenu 'Aﬁiu &}?z’@ ZB% ‘3ﬂw1£ qiﬂiﬁ neenu @3ﬁ®u
2.2 quOS 5.2 ¢ 23 %é 4 Y 14.5 6.2
S TANTF U H T o JIEA R B v
2.9 1.1 7.1 2.9 13.4 5.2 20.2 8.2
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AMNAINN 2550 | AIINAINN 50.10 | AINAINN 96.60 | AANNAING 138.50
lux lux lux
AN WA AN TN AN WA

nIeNy | dviau avyiau | nIevu | dziviau
7.6 7.1 5.3 8.5 6.9
6.5 58 2l 48 71 5.9
5.3 47 ///A‘ \\\\\i\ 45 6.4 5.6
2| ol YL el s ss| s
5.9 4.7 Ii/ﬁr | \\&\‘\ 4.1 6.2 5.1
7.7 7.2 ll ‘\ \\L 5.1 7.3 6.2
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AMNAINN 25.50 | AAINAING 50.10 | AAINAINNG 96.60 | AIMNAQNN 138.50
lux lux lux lux

AN TGN AN L AN %N AN %N

nIgNy | azfieu | nIew avviau | nIevu | avviau
1.7 0.7 - 4 5 19.8 7
1.6 0.6 3 6 24.9 8.1
2.4 0.4 8.4 3.3
1.6 0.6 1.2 7.2 3
1.2 0.5 4 | b 7 13.4 5.2
1.2 0.4 %" 1.5 6.4 2.1
08 0.3 37 3 9.7 4.2
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AMNAINN 25.50 | AAINAING 50.10 | AAINAING 96.60 | AITNAINN 138.50
lux lux lux lux

BN WA BN Wi BN TGN BN TGN
nIENy | avfiew | neenu | @sdan | Nagny | avvieu | nsevu | asviau
10.3 7 1 Snla 12.6J 284 26.3 43.8 43
1.8 1.7 4.8 4.3 10.9 9.6 18.2 16.3
0.8 0.8 2;9- 2.74".i 6.4 8.8 9.6 8.8
6.2 53 i igd 1*6._11'7 372 32.2 54.6 46.3
18 17 |62 58 } 18 | 108 | 236 | 225
1.1 1 3.3 . 29 :f‘ . N 6.8 12.2 10.6
2.4 2 @of e 11002 |h201 | 343 | 322
13 1.2 af 12589 “6;9 6.6 13.8 12.4
1 0.9 29 =26 *56 5.1 8.7 8.3

f
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-

¥
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ANAINN 25.50 | AAINAING 50.10 | AANNAIE 96.60 | AAINAINN 138.50
lux Jux
BN WA BN WA BN WA BN WA
NIENU | axfieu | nTevu | @sviau | neyvy | avvieu | nTevu | axviau
3.5 3 9.3 58 17.7 10.7 27.2 16
3.5 3.2 9.8 6.2 17.6 10.9 27.7 16.5
3.8 3.5 9.5 6 17.5 111 27.8 171
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ATNAIG 25.50

lux

AINAI9 50.10 | A2TNAIY 96.60

lux lux

AN AN

7Ny | dxviau

A2INAI9 138.50

lux

2.2 1.2

LLAN

Axvian

AN LA

ey | dxviau

2.1 1.1

7| [
i ﬂ\\\\“‘ :

ﬂiJEl’J'VIEWl?WEﬂﬂ‘i

.46 20.2 55
22.2 8.2
22.4 10.8
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