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The optimal parameters for each solar pattern, temperature pattern, and specific humidity
pattern of the surrounding which influence on the building energy consumption are studied.
Daylight introduced into the building for energy saving in various amounts and directions is also
included in the stuay. The parameters involved in this study are average solar properties of glass,
both in visible and non-visible wavelength region, and the glass dimension on each building
surface. The study is done hase on three reference buildings where each building is 12 stones
and 40 meter high. The overall area for each building is 10,800, 30,000, and 120,000
squaremeter.

It is found that at the minimum building energy usage under the optimization process,
the specific humidity pattern variation shows little effect on the variation of minimum building
energy when compared with solar patter and temperature pattern variation. At the minimum
building energy, the opportunity loss for energy saving at 50% solar pattern is a few lower than
that at 80% solar pattern. The opportunity loss for energy saving is high in all ranges of solar
pattern and for all concemed building orientations and sizes. However it is found that the daylight
glare index calculated at 50% solar pattern goes beyond the limit value for visual comfort and the
index goes lower when higher solar pattern probability is used. Therefore the 80% solar pattern
should be a good choice for the design when both energy saving and visual comfort are
concerned. In overall, the optimum controllable parameters used should maintain the building
energy usage at low level in all ranges of uncontrollable parameter variation.

Field of study....Mechanical. Engineering
Academic year 2005




A
O O

AWIAINTalunIIng1ae
ChuLALONGKORN UNIVERSITY



11
12
13
14
15

21

2.2

31
32
3.3

34
39
3.6
3.7
3.8
39



41
................................................................... 57
A2 e ——————— 5
A e —————————— 5Y
.................................................................................................... 6/
51 )
......................................................... 6/
52
......................................................... 10
53 T PERR NN e 8
54 T OGN N 8
................................................................. a
61 PSR a
62 AT N e s R
........................................................................................................................... 94
................................................................................................................................. 97
................................................................................................................. %
................................................................................................................. 112
................................................................................................................. 128
.................................................................................................................. 170
.................................................................................................................. 242



41

4.2

1B00 2L s 252



3l
3.2

33
34
35
36
37

41

4.2
4.3
44
4.5
4.6
4.7
51

52

53

80%  50%



54

5.9

5.6

5.1

58

59

510

511

c

(U0SP50%,50%). .. 7
(%P S0%TP.S0UHP)....vesrnrsrssse 7
(%P S0%TP,S0U0HP)...crreesmesses 7
SPRV(DIR,0)
(SQU)I (SQS)
....................................................... 78
SPRV/(DIR0) (SQ9)
(SQL)
........................................................ 79
SPRV/(DIR,0) (RCS)
(RCL)
............................................. 80
SPRV/(DIR,0) (RCL)
(RCS)
............................................................ 8l
SPRV/(DIR,0) (RCL)
(RCS)



512 SPR(DIRY) (RCL)

(RCS)
................................ &
513 50%
80% 9%
99% 50%....ccrrieriirrienne &
5.14
........... 86
515
.............. 87
' 99%0.....vverieierierins 101
2 80%....orvrriiiniiinn, 102
3 50%..0ueiririiinnn, 103
4 99%.....overrrierinn, 104
80%...cvrierriiiiinne 106
6 50% .. 106
? 99%0. .00, 107
80%0....evrrei e, 108
9 50%..eei e, 109
0 ————— 110
A ———— 173
2 READDATA cevevsessessessessessessen 174
3 R FACTOR covrvrsersersessessessessensen 175
4
O BN L 176



ENERGY

Qel(P)



ASHRAE

(American Society of Heating, Refrigeration and
Air-Conditioning Engineers)
Qoo (12
Ko (Wim)
To (°C)
TD (°C)



ADN
(1)
2 () (Zenith Angle)
(Sky Diffuse Factor)

ldh (132
e () (Incident Angle)

Jg,
Py

(12

(Emittance)

cr (WimV)
(Stefan-Boltzmann)
Fa (Shape Factor)

Fy

Fg

Fg Ce)

t(A,0)

Q'sAW) (1



n{x)

sn(0),pv(0),P(0)

p(0,JL)

Wd,
(R
£d

Eh
Ed,
Ed,

Eds

(380- 780 )
(780 2500 )

() (Reflection Angle)

ASTM E 891(Wim2
(cm3
(°C) (Dew Point Temperature)

1014
(Relative Optical Air mass)

(Extraterrestrial
Irradiance) ( /m2)

(Lux)
(Lux)
(Lux)

(Lux)



(S0

(Lux)

(Lux)
(Shape Factor)

(W/m2
(Lux)



(Lux)
(Wim2
(C)
()
(Thermal
Conductivity) (W/mX)
(kg/m3
(kd/kg) (Specific Heat)
(m)
(/' m2K)
( m2K)
(- /m2K)
(Flux
Coefficient)
()
()
()
()
()



(Enthalpy)
(kdrkg)

(kgwkgid
(kgwkga

(m3

(Lux)
(Lux)

(Coolant
fluid) (Condenser) (K)

(Evaporator) (K)

(Chiller Irreversibility Factor)
(Lux)



eu

RCR
AH

—

o
3

G |max

N X N < X o =

@
>

>
-
—-

PF(X,1¥
f(X)
g(X)

rk

DIR

Ls

P

Utilization)

(Coefficient of

(Im)



TP
HP

SPR
SPRv

SPRy

SOL
SQM
S0
RCL
RCM
RCS
OPL

(%)

(%)



	ปกภาษาไทย


	ปกภาษาอังกฤษ


	หน้าอนุมัติ


	บทคัดย่อภาษาไทย


	บทคัดย่อภาษาอังกฤษ


	กิตติกรรมประกาศ


	สารบัญ



