> =

(Transition Space)
, 2536)
(Thermal Comfort)

" (Stein, 1986)

7 Fanger ( 96 )

(Metabolism)
(cio Value)

(Ambient Air Temperature)
(Mean Radiant Temperature)
(Relative Humidity)
(Wind Speed)

1 2536)
20 C- 26 C(65 F- 80 P 1



(2536)
1
00 Fpm
04 C ( Regression Analysis
Bio climatic Chart)
2. (Mean Radiant Temperature)
1 MRT 14 (Dry
Bulb Temperature)
1C 14C
3. (Evaporative) (Vapor)
1

1,000 BIU (ASHRAE, 1989)

( 55% ) ’
(2537)
2
1. (Climate)
11 (Air Temperature)
1.2 (Humidity)
13 ()
1.4 (Wind)

1.5 (Precipitation)



2. (Site Elements)
2.1 Land Sloping
2.2 Ground Covering
2.3Vegetation
2.4Water Bodies
2.5 Wind Barrier
2.6Therma! Capacity of Sail

(Air Temperature)

20-26.6
(Watson, FAIA, ~ Kenneth Labs, 1983;

(Humidity)

1. Absolute Humidity

2. Relative Humidity

100%

(Watson, FAIA, ~ Kenneth Labs, 1983;

1 2536)

(Saturation)

20-80%
- 2536)



(Conduction)

13

50%
(Diffuse Radiation)
2

(Short Wave Radiation)

(Longwave Radiation)

(Geiger, 1965)

(Convection) (Radiation)

(Geiger, 1965)

(2539)

(Direct Radiation)
(Diffused Radiation)
(Reflected Radiation)



3
1. Long Wave Radiation Heat Exchange

2. Evaporative
3. Convection

1 2539)

(Geiger, 965)

14
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SOLAR RAOIATION

REFLEE'I[bCEJV\bS FROM

CXTRATCRRCSTIAL
SOLAR RADATION

ATMOSPHE AT

ABSORET ON
DurFruUsL

SOLAR  RALIATION

LOW WAVE OUTGOING RADIATION

|
: Robinette, G. Landscape Planning for Energy Conservation. ASU\ Foundation.
Virginia; Mclean, 976. pp. 15.
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RADIATION Loss O CLEAR NIGHT

2
: Watson, D., FAIA; and Kenneth Labs. Climatic Design. McGraw-Hill, 1983. pp. 62

(Wind)

R 0.2 °C



(Surface Temperature) (

(Precipitation)

(Landform &Topography)

(Ground Covering)

(Vegetation)

(Water Bodies)

(Delta T)

1 2537)

(Robinette, 976)

- 2537)

17

( o 2539)

1 2536)

( 12537)

(Evaporation™



(Wind &Wind Barrier)

(Thermal Capacity of Soil)

26-27 ° C

%
(Robinette, 1976)

2536)

18



(

2 Thermodynamics

(Conduction)
(Convection)

(Radiation)
(Electromagnetic Wave)

(Solid Angle)

(Surface Roughness)
, 2539)

19

" (ASHRAE, 1989)

(Vary Independent)

(Thermal Capacity)
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Thermal Time Lag)

VIRT
{ - 2536)
(Thermal Conductivity - K)
1 1
2 1

(Btu-in/hr. ft2 F) S (/] K (Watson, FAA  Kenneth Lahs, 1983)

(Thermal Conductance - ¢)

1

(Btu/hr. ft2 F) S| ( [ 2K) (Watson, FAIA, Kenneth Labs, 1983)

c = KldX



(Thermal Resistance/R-Value)

?)
«
1 2
(hr. ft2 FIBTU) S5 ( 2 KIW) (Watson, FAIA- Kenneth Labs, 1983)
R = 1/c = dX/K
R
0 (Coefficient of Transmission/U-Value)
U-Value (Watson, FAIA Kenneth Labs, 1983)
= 1/Xr Btu/hr. ft2
Xr R-Value
(Surface Air Film Conductance)
( , 2537)
(Heat Capacity)
1 1 1 Kcal/m3

Kcal/m?2



to Radiation)

1

4,
(Emissivity)

22

( 12537)

(Surface Radiation)

( 12539)

(Surface Characteristics with Respect

(Absorptivity - a)
(Reflectivity - p)

(Emissivity - X)
Surface Emission
(Absorptivity)
(Reflectivity)
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CtHP+T = 1
(Absorptivity) (Reflectivity)
> (Emissivity) «
Spectrum
100 «
(Opaque) «
«
«
(Watson, FAIA Kenneth Labs, 1983; , 2539)
Sol-Air Temperature
Sol-Air Temperature «
(ASHRAE, 1989)

Sol-Air Temperature

Sol-Air Temperature = T#=T0+(lot / h)) - (8Ar/ h))

Te=  Sol-Air Temperature
To=
I (Total Solar Radiation Incident on
the Surface) (Btu/hr. ft2)
H) = « Long Wave Radiation
Convection (Btu/hr. ft2)
Ar = «
(Btu/hr. ft2)
= (Hermispherical Emitance of

the Surface)



Givoni (1976)

1
2.
3,
(Cool Air Pocket)
D,

6I 1

(Topographical)
(Vegetation)
(Ground Covering)

(Wind Speed)

(Water Bodies)

(Evaporation)

(Micro Climate)

(Robinette, 1976)

24
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(Vines)
(Shading)
5-10 F(3-6 C)
( 3 1.6 80%)

10-15 F(6-8 ()
(Watson, FAIA° ~ Kenneth Labs, 1983)

AR
Al SbS

b

3
:Watson, D, FAIA and Kenneth Labs. Climatic Design. McGraw-Hill, 1983. pp. 165.



Mecklenberg (1970)
(Artificial Turf) (Living Glass) (Clay)

Taylor Pingel (1951)

2.94 1.78
18.4 9 871% 92.7%

26



0.45

12,000 BTU (

(2539)

(Surface Temperature)

. 2539)

10 C (

1,000

1 2539)

27

BTU

5.5
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N3 IASHN ASANEUN

4
Robinette, G. Landscape.Pl.anning for. Energy Conservation. ASLA Foundation.
Virginia: Mclean, 976. pp 2.
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? (2539)
?
? 26-27 C
0
(Cooling Source) 2
? (2537)
0.60

(Ground Covering)

( 1 2539)

(Visual Comfort) (Glare)
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