2.1 «
( conduction )
(convection )
( radiation )
211
( conductivity , K)
. 1 R 1F BTUH. ft.2F. (
S /mk)
2 ( conductance 1C)
1. 1. 1F
BU/H.ft2F( S | 2k)
3 ( resistance , R)
Conductance 1
BTU. , I I°F H. ft.2F/ BIU
(S 2/ )
4 ( coefficient of heat transmission 1 )
Value R
R , =1lEr BTU/ H. ft.2F.
2.1.2. «

(conductive
energy transfer )



( heat transfer rate)

L
2 (area)
(temperature difference )
Q= 1*Ar At
Q= (BTU/H.)
= (BTU/ H. ft.2F)
A= (ft.2)
AT =
(°F)
2.13
? ( convection energy transfer )
3
I (sensible heat gain )
Q=1.08(V)At.
= (BIU/H.)
= (CFM.)
At= (OF)
1.08= (BTUMin/ft.3F H.)
( latent heat gain )
Q= 4840(V) Aw.
Q= (BTU/ H)
Aw =
(total heat gain )
Q=45 (V)An.
Q =
(BTU/Hr)

Ah= Enthalpy
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Crack Method

0.5 cfm/ft. sash crack

( ) 05c¢m/ft2 door area
10 cfm/ft2 door area 60 ft3person
11 cfm/ft2 door area 60 ft3person

900 ffVperson
v b 25 mph.
21
; /) ? 2509 125126
214,
(radiant energy transfer)
Q= AMSCASF
= (BIU/ Hr)
- (ft2
sc=
SF=
2.2
1
221,

(25%) 1
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L ? (window type )
2 (split type )
Outdoor Unit ~ Condensing Unit
Indoor Unit ~ Evaporator Unit Fan Call Unit (FCU )
Air Handling Unit (AHU)
(0.75-30 )
3 ( packaged unit )
Packaged Water - Cooled
4, (water chiller )
FCU.  AHU.
2
41 Ar Cooled Water Chiller
!
( 500 )
( chilled water pump ) FCU.
AHU. 7°C FCU. AHU.
12 °C
( chilled water pipe )
( condensation )
2

4.2 Water Cooled Water Chiller
Air Cooled



1. Window Type

2. Split Type

3. Packaged Air-Cooled

4. Packaged Water-Cooled

5. Air-Cooled Water Chiller

6. Water-Cooled Water Chiller

2.2

2.2.2.

(

0.5-0.3

0.75-3.0

3.0-30.0

1.0-50.0

3.0-10.0

10-500

500-1000

(k. Watt/ton)

1.3-15
13-15
13-15
12
14-16
14-16

0.8-1.0

25N 2

( chilled water piping )

FCU.

(closed system )

Expansion  tank.
(chilled water pump )

FCU.

AHU.



22.3

COP. (coefficient of performance )

l 1
EER. (energy efficient ratio )
(BTU/ Hr) (WATT) BIU/Hr.  WATT.
KW,/ Ton. (EER)
1
COP=" EER/34 = 35/ KWITON,
(BIU/H.) = QICOP.

2.3
Cooling Load

Temperature Difference/Solar Cooling Load/ Cooling Load Factor(CLTD/SCLICLF)
ASHRAE Fundamental Hand Book(SI) (1997)

2.3.1. Extenal Cooling Load

L (
)
: Q= A ECLTD
Q= ()
= (1 2-k)
A= (2
CLTD = Cooling Load Temperature Difference (0c )
CLTD
Tdeg
2
; Q=A~ SCM §F
Q= ()
A= (.2

SC = shading coefficient
SF = solar heat gain factor
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0= 4§ AMTL-T?]

2.3.2. Internal Cooling Load
1
Qsensible=N 250  CLF
Qaent =N 200 CLF
Q= )
N=
CLF= cooling load factor 1
2
: Q= "H F\-CF
= ()
= watt input
Ff="lighting use factor
Fs="spacial allowence factor
CLF = cooling load factor 1

2.3.3. Ventilation and Infiltration
3

Qsensibie = 1.08 (V) AT.
Qiatent =4840 (V) AW,
Quial =45 (V)An.
= ()
= (CFM.)
At= (0C)
Aw = ko(water)/kg(dry air)
Ah= Enthalpy Kj/kg(dry air)
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( thermal - comfort )

(comfort zone )
Mechanical and Electrical Equipment for Building (1992)

L (personal factor)
J (cio - value )
' ( metabolism rate )
2 (environmental factor)
J (ambient air temperature )
' (RH)
J (MRT)
J (air velocity)
24.1. * o« « (MRT)

(mean radiiant temperature )
40
14 F 1°F MRT
VRT.

Tmt = TG+KG W (TG-TA)
Tmrt = (°F)
TA
TG =Globe temperature (°F)

Vo= (FPV)
KG =Convection Coefficient of Globe temperature

0

1519 °F =01
80-85 F =016
86-102 F =0.15
103-119 F =014
120-125 F =013
126-140 F = 0.12



242, « «

« « « (indoor air velocity)

Mechanical and Electrical Equipment for Building (1992)

Olgyay
€ « «K

50 fom
(0.25 mis)
50-100 fom
(0.25-0.51 mis)
100-200 fpm
(0.51-1.02 mis)
200-300 fpm
(1,02-1.52 mis)

300 fom

(1.52mfs)

25, »

« «

(L « « « (LKL

11-17

2.2-28

2.8-39

268-39

2.3

«

: Mechanical and Electrical Equipment for Building ,1992,

( ahsorption )

( reflection )

(speculor refection )
( transmission )

2
(diffuse refection )

15

Victor

« «

41
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251 «
(illumination )
1 (luminous  flux)
(lumen)
2 (illuminace ) 1
1 1
1 1 1
1 1 1
(lux)
25.2 « «
1 ( brightness )
( footlambert )
R =F "p
A=FK t
R ( )
FC ( )
P (%)
t (%)
2 (contrast )
Glare
Contrast = (LB- LT)/LT
LB
LT
253. «
1 ('sky condition )
3
Overcast Sky ’

Clear Sky



1

Partly Cloudy Sky
2
3 Lumen Method 1Daylight Factor Method 1Flux
Transfer Method Daylight Factor Method
3. Daylight Factor Method
3

(sky compaonent)

(externally reflected component)

(intemally  reflected component )

Daylight Factor (DF) '

DF. (%) = X 100%
254 ; *
IES
(USA) IES (BS)
CIE (international
commission on- illumination ) 3

Daylight Factor



(lux)
CIE.( )

50-100-150
100-150-200
100-150-200

) 100-150-200

300-500-750
500-750-1000

300-500-750

150-200-300
300-500-750

200-300-500

150-200-300

24

S (0)

(%)
IES.( )

50-75-100
100-150-200
100-150-200

100-150-200

500-750-1000
500-750-1000
200-300-500

100-150-200

200-300-500
200-300-500

200-300-500

200-300-500

ClEua 1ES

i ’

18

D.F.(%) ()
2 0.6
2 0.6
15 0.5 work plane
15 0.5 work plane
5 25 work plane
5 25 work plane
2 0.5 work plane
5 15 vertical
5 15 work plane
5 2 work plane
5 25 work plane
Daylight Factor
1-6

() IES.llluminating Engineering Society: Reference, 1983

() BSI Draft for Development p. 73

2.5.5

«

Applications Manual Window Design

« «

31



2.5.6 «
Q = M UseFactor FAllowance Factor
Q = (Watt)
Use Factor =

Allowance Factor = 120

26.

(discount payback period)

Discount Payhack Period(year) = (r-?*c + ]7/ Inl\(/llJ;r?j)

19
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