21

211



212

2.1.2.1 Macro climate

A e

2.1.2.2 Micro climate

1



B,
(Evaporation)

2.1.3

(Topographical)

(Vegetation)

(Ground covering)

(Wind speed)

(Water body)

(Hot humid climate)
28-38 °c

2541 1 10)

12



«%

21-40 °c

(Humidity)

(Rainfall)

(Wind)

(SKy)

(Temperature)

10-36 °c

33-95 %

13



224

(Water body)
(Vegetation)
(Built-form)

(Landform

Topography)

14



15

2539)

2 (. Ewym Ta
Geralp Pingel, 1971)

. 2.94
1.78

. 784 % 87 %
92.7%

2241



16

(Altitude) 1
100 120

" (Olgyay, 1992:44)

“ (Landphair and Motloch,

1985:45)

( - 2543 23-
24)



2.2.4.2

(Stable) (Heat sink)

(Specific Heat)

(Evaporative Cooling Effect)

? (Evaporation) ?
(Liquid) (Gaseous)

(Foster, 1994)

“(Laurie, 1986: 185)

17



2542 - 88)
2243
2541 : 12-19)
1
3
2

(Vegetation)

1.50

18
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Sol-Air effect
80 % 10 % 10 %

L Kittredge  Forest Influence ( , 2539;
17)

1%

10-14° F

2539; 17) 50-70 °C
0-13 °c



1976)

4
, 2542 1 72-13)

wituu
Fulilug

rsunsn

Lo

35°C

v

AranuE,

21

, 254273

20

(ASLA,



(Vegetation)

(12,000

) .

(Vegetation)

2542 :74-75)

23 (22,000
1
2542 :72-73)
4

(Temperature Control)
3

)

12.66

21



22

2. (Wind Control)

1 V1 i1

3. (Precipitation and Humidity Control)

20-40 %

2.2 Vegetation and Temperature Control
. Robinette, Gary 0, McClenon and Charies, 1993
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4, (Solar Radiation Control)
Solar Infrared

(Microclimate) ? 10
% 10 % 30%  Solar
Infrared 40 % 20 % (Robert .

Brown and Terry J. Gillespie, 1995)
Solar Infrared

(Robert . Brown and Terry J. Gillespie, 1995)

L 20 % 50 %
30 %
2.
3,
4,
( ) Solar Infrared
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(Evaporation)

(Cool air pocket)

Sol-Air

Effect 80 %
10 % 10 % ,

0 bstruction Ground Temperature Alternation

2.3 Solar Radiation Control
. Robinette, Gary 0, McClenon and Charies, 1993

(Robinett.Gary o.,McClenon and Charles,1993) !



(Interception)

(Reflection Reduction)

Itofincted Xladintion

24 Plants Control Solar Radiation
: Robinette, Gary 0, McClenon and Charies, 1993

25



(Ground Covering)

(Glare)

, 2541 22-24)
(Filtration) (Transpiration)
(Visual comfort)
(Floor)
(Wall)
(Ceiling)

(Life Form)
(Periodicity)

(Physical Characteristics)

26



(Life Form)

(Shrub)

(Tree)

(Lianas)

(Ground Cover)

(Herb)

21

(Woody Plants)

Hedge



(Periodicity)

1

(Deciduous Plants)

(Evergreen Plants)

(Semi deciduous Plants)

28
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4, (Evergreen Leafl
Plants)

(Physical Characteristics)

(Form)
1 (Globular, Round & Bushy)
2. (Oblong or Oval)
3. (Spreading or Umbrella shape)
4, (Cylinder or Columnar)
) (Pyramid or Conical) ?

(Spike)

6. (Spreading in Layers)



10.

(Open headed)

(Weeping with dropping twinges)

(Palm- like)

(Clump)

30



L (ﬂu OVN. h@l!” '''''

E % W ¥ @

2.5 (Form)
. Robinette, Gary 0, McClenon and Charies, 1993

(Mass)

(Dense)

(Background)

2. (Moderate)

3. (Open)
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(Spread) (Crown)
(Spacing) 10.00
6.00

(Drip line)
1 22
2. 15-22
3. 10-15
4, 6-10

(Size)

(Spacing)



' <25
10-25
8-10

21

Treelet

2-3

2-3
0.5-2
<05

Shrubby

(Spacing)

33

<2
0.10-2
<010

4-5
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(Re - radiation)

(Uniform)

2.6
. Robinette, Gary 0, McCienon and Chartes, 1993

2. (Shade and Absorption)
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A REFLECTED RADIATION
B ABSORBED RADIATION
C TRANSMITTED RADIATION A

VEGETAJXPN- 1 M

2.1
. Robinette, GaryO, McClenon and Chanes, 1993

3. (Heat Transfer)

2244

|12 0% ~5



2245

Geiger (1957 cited in Robinette, 1983)

(Foster, 1994)

36



(Opaque)

(Convection)u

(Conduction)

1400 /

36 %

Radiation)

3

(Conduction),
(Radiation)
(Diffuse radiation)
(Convection) (Radiation)
(Evaporation)
(Geiger Rudolf,1950)
' 1.24x104m
1.74x107
!
(Short-wave

(Long-wave Radiation)



Constant)

Charles,1993)

38

(Short-wave Radiation)

(Ultra-Violet) (Uv)
? 290-380
(Visible Light) 380-700
(Infrared or Short Infrared) 700-2300
!
(Solar
13% |/
?
(Cosine)

(Robinett,GaryO.,McClenon and
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HEAT EXCHANGE — ENVIRONMENT

2.8 Heat Exchange Environment
. Robinette, Gary O, McClenon and Charies, 1993

(Long-wave
Radiation)

3 (Absorptance),
(Reflectance) (Transmittance)
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1
1 1 1
(Long-wave
Radiation) (Emittance)
L (Direct Solar Radiation or Direct
429 Btu/hr fty
90
2. (Diffuse Radiation)

10-90 % ,

3 (Reflected Radiation)
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(Incident of
Angle) 1 ( Moore
Fuller,1993)

1 Summer Solstice
21

Cancen
233°N LAt

1544 MiLLION
om

ONGTAL PLenC
(PLCANE OF Tig € tiC)

2.9 Motion of Earth around
- ASHRAE, 1997

2. Winter Solstice
21

Summer Solstice
Winter Solstice
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3. Equinox
12
21 Vernal Equinox 23 Autumnal Equinox
|
40 (
( raviolet)
(infrared) )
?

(Solar Altitute), at

(Solar Azimuth), as
0 180
-180

(Sky Condition)
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L Clear Sky 1 30

% 2
(L) 3 E) (EN)
(Ev) (Solar Altitude)
(Solar Azimuth)
2. Partly Cloudy Sky
30-70 % ?
1 3
(Horizon to Zenith)
(EN)
(Ev) doth o ol
3. Overcast Sky

0 %

(Uniform Brightness Overcast Sky)
: (Sky Luminance
Distribution) (Eh) (L)
(Ev)



25
15 25

2.2.4.6

(Sensible Heat)

44

(Hopkinson,1966)

117 Lumens/Watt
90 Lumens/Watt

(Latent Heat)
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(Saturation)
(Saturated Point)

(Vapor Pressure)
(Saturated Point)

(01 , H.B., Schmidt, J. I, and Lewis, W.H.,1995: 458)
(Absolute
Humidity) (Relative Humidity) (Dew Point Temperature)

(Vapor Pressure)

(Relative - Humidity)

50 %

100 %
(Lstiburek and Carmody, 1993: 1)



(Psychrometric Chart)

;
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2.10 Psychrometric chart, Sl units
Conditions at sea level, standard atmospheric pressure (101.325 kPa).
- Stein and Reynolds, Mechanical and Electrical Equipment for Building.
(8 thEdition, New York: Jon Willy& Son), p. 131

46



4

eratse Ies talty

211 Psychrometric chart, Conventional units
Conditions at sea level, standard atmospheric pressure (29.921 in Hg ).
. Stein and Reynolds, Mechanical and Electrical Equipment for Building.
(8 thEdition, New York: Jon Willy& Son), p. 131

100 %



(Capillary Suction)

48



2.2

221

& o e

“ (Bradshaw, 1993: 10)

(Visual comfort)

(Thermal comfort)
(Audio comfort)
(Physical related comfort)

( - 2542)

(Thermal comfort)
(Lighting comfort)
(Acoustical comfort)
(Visual comfort)
(Indoor Air Quality)
(Security and Safety)
(information Technology)

(Thermal comfort)

49



2.2.2 J (Thermal

comfort)
(Thermal (Comfort)
6
L
1.1, (Metabolism)
(Fanger, 1967 :
, 2541)
1.2 (Clothing)
?

2.

2.1, (Ambient air temperature)
Thermal comfort Thermal comfort 20 - 26.6

Thermal comfort
Thermal comfort

2.2. (Mean radiant temperature)
MRT
MRT

50
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(Solid angle)
MRT
Operative temperature
(MRT) Globe thermortieter
MRT
MRT Thermal comfort 40 %
14 MR~ 1
2.3. (Relative humidity)
(Condensation)
?
Thermal comfort 20-80 %
19.8 24.75
2.4, (Wind speed) Thermal
comfort
?

(Foster, 1994)



Thermal comfort
20-26 65-80

2.2.3 (Comfort zone)

Thermal comfort

temperature) 3

Comfort zone
Comfort zone

Comfort zone
Human thermal comfort

52

Thermal comfort

Thermal comfort
Thermal comfort

Comfort zone

MRT

Comfort zone
t)
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[
=
Sh

/—— AA » »»

3\
1.2 SN, QQ’ A » » 1y
40, W)

B

B » _ ]m
! I'\f\ / (11 g 1°¢ Zb km h

[ Y ———— » 140 FPMi

44 - 4

10 A 30 40 50 60 70 80 90 10

2.1
1] Victor Olgyayfe
, 2542, 39

A B, C, E
AAA B



AA
A BC

Foster (1994)

Beer (1998)

5A



100 Fpm

224

(Olglay, 1962)1

(Givoni, B, 1969: 56)

04

55



5 %
10
1,
(! 1 2542)
2
1 MRT 1.4
(MRT) 1
3

BTU

(ASHARE, 1989)

(Transpiration)

20 %

(Beer, 1998: 84)

Transpiration

1.4

55 %

16

(MRT)

1 1

56

(Vapor)
1,000
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