(heat transfer)

(Olgyay, 1962)

(Lechner, 1992)
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(hot-humid)

(lass)
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. .2540(1997)

2.1

2.1.1

2.1.2

211

(Fanger, 1982)

14



3,
(Bradshaw, 1993)

electromagnetic waves)

2.1.11

(thermal conductance-C)

15

(thermal equiribium)

L 2.
3 (22
(conduction)
(convection) (fluid)
(radiation)
(23
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a)
0

Aa & 0

2.1

Bradshaw, V. Building control systems. 2nd ed. New York: John Wiley & Sons,
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2.2 3

Bradshaw, V. Building control systems. 2nd ed. New York: John Wiley & Sons,
1993,



2.3 !
Bradshaw, V. Building control systems 2nd ed. New York: John Wiley & Sons, 1993,



Q =c¢*A*At
Q = ' (wim:.c)
C =
A =
(md
At = (°c, °K)

(American Society of Heating, Refrigerating and Air
Conditioning Engineering [ASHRAE] , 1993)

2112
(flui) (liquid) (029)
, (24
(ASHRAE , 1093)
0 = heAt
Q = (/1
e o= (1 1K)

At - (°c, °K)
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2.4 !
Bradshaw, V. Building control systems. 2nd ed. New York: John Wiley & Sons,

198



0 = bod 2
[jnrwmrdiimj !

(ASHRAE , 1993)

2113
(29
(emissivity)
(Givoni, 1976)
Q = *cs oyioo)4d
Q
C = (567 Inv)

TQk) =



22

warm er
em ithg
surface

25
Moore, F. Environmental control system: Hearing, cooling, lighting. Singapore:
Mcgraw-Hill, 1993,
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1.0
(time lag)
(single glazing) 0 .
2 (double glazing) 0-05 . (Givoni, 1976)
1 |
2.12
5 A
97 106
(149.5x1000 ) 1310

I 12 (ASHRAE, 1993)

! 1418/w/m2 3
1325 1 12 4
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135 | 4
(ASHRAE, 1993)

3 ( 26)
(ultraviolet radiation) 0.20-0.38
1%
(vissible radiation) 0.38-0.78
47%
(heat radiation) 0.78

46%
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amma’ [s UY infrared V '
0 N f\/ r \ radio
|< 3
off2 -1} -0 -p -3 -p -6 -5 .-4 Tl i ? 2
taasaaggl

2.6

Moore, F. Environmental control system: Heating, cooling, lighting  Singapore
Mcgraw-Hill, 1993,



(

(reradiated)

0.20-0.38
0.78

)

(greenhouse effect)

3
(direct Radiation)

(clear sky)

(diffuse radiation)

28)

26



21

2.1
Lechner, N. Heating, cooling lighting : Design method for architects. New York:
John Wiley & Sons, 1990.

2.8
Lechner, N. Heating, cooling, lighting : Design method for architects. New York:
John Wiley & Sons, 1990.
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(reflected radiation)

(surface orientation)

(angle of incidence) 2
2.13
i
!
(shading)
(spectrum)

3 (29
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EXERR INTRCR

2.9
Bradshaw, V. Building control system. 2nd ed. New York: John Wiley &
Sons, 1993



(refection-/" )

(absorption-z/ )

P +ir+[=1
(transmission-/ )
(reradiated)
3
p +a+r1=1) (ASHRAE, 1993)
100%
(heat absorbing glass) (reflective glass)
(heat-mirror glass) (heat-stop
glass)
2 (04)
2 2



RVALUE

2.2

Lechner, N. Heating, cooling lighting : Design method for architects. New York:
John Wiley & Sons, 1990.



3

2.14
! (
3
2.14.1 (heat condution)
(adjacent air)
(k)
( -value)
( 2)
Q=UAAt
2142 (longwave radiation)
2500
(shading coefficient-
)
SC
( 2.1)
2143 (short wave radiation)
( )
(solar heat gain factor-
SHGF)

( 2.2)



3

SHADING COEFFICIENTS (SC) FOR GLASS

Shading (Inefficient
) Indoor Shading Shading Between Glazing
Nominal
_ _ Pane . . Opaque  Opague
Glazing Material Thickness Medium Bight oller oller Medium Light ~ Louvered
. No Venetian ~ Venetian  Shades  Shades  Translucent .Venetian  Venetian
Outer Ier N MM shading Binds  Binds  (Dak)  (Whie) RollerShede  Binds  Binds  Screen

118 3 10

Clear Ii 6 91 61 55 59 25 3
gass 38 10 9
10 12 88
Heat 118 3 84 v 53 5 30 36
absorbing 14 6 1
glass* 38 10 62 S 52 40 28 32
112 12 56 12 40 36 28 ki
Reflective 30 25 23
coated 10 3 29
gass 50 4 38
.60 50 A4
1
oolor
T !

K!) K | 2 J J P

g B
LR

TnassePa*e
g mono: o

%Zding{dei/&s fully drawn except roller shades. for fully cran roller shades, mutiply light colors by .73, medium colors by .3, and dark

Srs 0'gray. bronze, and green tinted heat-ahsorbing ficet glass.

2.1
. Lechner, N. Heating, cooling, lightning: Design method for architecture. New York: John

Wiley & Son, 1990.
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: American Society of Heating, Refrigerating and Air Condition Engineering. 1993
ASHRAE Handbook of Fundamental. SI edition. Atlanta, 1993.



3

2144

3 . ( sc=l)

2145

(total heat gam)
(ASHRAE, 19%3)

Conduction=Q=UxAxAt
Solar Radiation= Q= A x sc¢ x SHGF = At

Q =
A

( -value)

X4 4



¥

(A1)

2.2

1970

(global warming”®

(passive-heating)

(passive-cooling)

(Givoni, 19%4)
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(Lechner, 1992)

(Fanger, 1992)

(Santomouris and Asimakopolus, 1996)



2.2.1.1 ' ventilation) 2
(
( )
2.2.1.2 (infiltration)
(ASHRAE, 1993) 2211
3

('indoor air pollution )
(health
ventilation)

(heat loss)
(air film)

(thermal comfort ventilation)
3.

(mean radiant temperature-MRT)



(

39

(structural ventilation)

3

22.2

2.10)

Q = H/Cpdj-to)

H = Q*Cp(j-10)

MK =

H= 1200 Q (§j40)

1.2)

(Givoni, 1962)

(ASHRAE, 1993)

3( )
(specific heat),

1000)

Ch 17
(ASHRAE, 1993)



2.10

40

VERY
GOOD

POOR

GOOD

Lechner, N. Heating, cooling, lighting : Design method for architects. New York : John

Wiley & Sons, 1990.



4

Liddament (1988)
(ASHRAE, 1993)
Q:CV*A*V

0 - 3

A = | ’

e :

. (0.50-0.60

) (0.25-0.35 )

Q)

H = 1200 (Cv*A*V(tj-t0))



23

(thermal mass)

(thermal heat capacity)

(long wave radiation
heat exchange)

0.8-0.9 (selective coating)



(Kwang-Woo Kim, 1984)
(fill
up heat capacity)

()
231
Q= *A*AT o
Q = *A*CLTD (2)
= (BTU/HR. SF. °F )

A = (SF)

AT = (°F)
CLTD = Cooling Load

Temperature Difference (°F )



2 4 1
L (Steady State Condition)

1
Heat Load
Safety Factor
2 AT CLTD

Peak Load CLTD AT

(American Society of Heating Refrigerating and Air - Conditioning Engineers (ASHRAE),
1989) CLTD AT

D Peak Load,
CLTD
232
( )

(Kwang - W00 Kim, 1984)



( 1 2539)

24

P.0.Fanger (1967)

24.1
B.Stein  (1982)
comfort)

(metabolism)
37

20 80

Thermal comfort

(98.6

" (thermal



31

Metabolic Met Met 58.2 wim2  18.4 Btu/h ft2
1ur 400 Btu/h ft2

23)

Metabolic Rate
( Met)

0.8

1.0

( ) 12

12

o ) 16
( ) 20

( ) 30

2.3

, 2536,



3 (92 )

( )
(evaporation)
32
(211
P.O.Fanger (1967)
2
4
temperature) (mean radiant temperature-MRT)

humidity) (wind speed)

(latent heat)

(ambient air
(relative



Radiation

M=E+R+C+S

211

Bradshaw, V. Building control system. 2 nd.ed. New York: John Wiley &
Sons, 1993

20 (68
26.6 (80 )

( 2.13)
(solid angle)
MRT

! (operative temperature)



2.12

TA?2-- 'm 'm . A
«StW BS~TsIBIlifig U f(AirTemperaturé)“ -V A o] 2
. (Relative Humiity)
o u
mmmzém
o, e«
A« ' ere

5" (Metabolism Rate)

| :
V' (Clo-Vaiue)

(Mean Radiant Temperature, M

Aawvwmw

, 2542



1.4

2.13

40

26

Glass Exterior Wall

Bradshaw, V. Buildinp control system. 2 nd.ed. New York: John Wiley &
Sons, 1993

32



51

(condensation)
U
20-80
(214
Yaglou (1927) 1920
Bedford

(215



2.14 m (

Moore, F. Environmental control system; Heating, cooling, lighting Smgapore:
Mcgraw. Hill, 1993



2.15

65-

e0j

, 2536.

53



B.Stein (1986)

Victor Olgyay 2.4
( 80-90 ,

0-30 fpm
50-100 fpm 2-3*F
100-200 fpm 4-5*F
200-300 fpm 5-T*F

300 fpm 5-T*F

24

Stein, B, and Reynolds J.s. Mechanical & lectrical equipment for buildings. 8th ed.
New York : John Wiley & Sons, 1992,

(transition space)
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