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Analyses of service quality and ticket price sensitivity on long-distance
passenger transports —The empirical study of Aloha and Ubus
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ABSTRACT

The purpose of this study was attempted to investigate the differences in service quality and the price’s
sensitivity in consumer’s choices for long-distance passenger transport between Aloha and Ubus. Seventy-eight
available data were collected through a questionnaire by randomly sampling and then analyzed for the study.
Results show that Ubus’s passengers used to care about price, whereas the Alohas’ did by comfort and bus
service. This led to higher consumer loyalty for Aloha’s passengers than that for Ubus. Among five dimensions
of PZB model, Aloha had most superior quality in ‘empathy’ and inferior one in ‘reliability’, the corresponding
semantic ratings were between ‘somewhat satisfactory’ and ‘satisfactory’. Interestingly, Ubus revealed an
opposite result. This implied that the service advantages are quite different between these two transport
companies. Results of price sensitivity also show that the differences in service quality between the two
companies can be quantitively substituted for NT$189, which is very close to real price gap NT$195. The
finding supports the fact that the price strategies of these two companies can completely reflect the
corresponding gaps in service qualities. This finding is also validated by the respondent’s answer that the ticket

prices of these two companies were relatively reasonable (4.21:4.17, p>0.05).

Keywords: Long-distance passenger transport, service quality, PZB model, ticket Price sensitivity
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The General Analysis of Similarity Solutions for Forced and
Natural Convection Along Horizontal Plates
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ABSTRACT

By employing boundary-layer theory to analyze forced and natural convection heat transfer of steady, laminar
flow over horizontal flat plates, an exact similarity solution is obtained for the case of a wall temperature that is
inversely proportional to the square root of the distance from the leading edge. Meanwhile, a mixed-convection
parameter is introduced to serve as a controlling parameter that determines the relative importance of the
buoyancy force. Therefore, it provides solutions valid over the entire range of mixed convection intensity from

the forced convection limit to the natural convection limit.

Keywords : similarity solution, forced convection, natural convection, mixed-convection parameter

1. INTRODUCTION

The buoyancy force induced by a hot
horizontal plate can cause significantly changes in
the fluid flow field and heat transfer mechanism
when compared to the basic forced convection flow.
Owing to interest and importance for the engineering
applications, the problem of mixed convection on a
horizontal plate have been extensively investigated
by many researchers. Mori[l] as well as Sparrow
and Minkowycz[2] gave perturbation solutions in

terms of the distance from the leading edge which

are valid only for small buoyancy effects. The work

TRz SRR IR TR £ B 80%

done by Hieber[3] contains also expansions for very
large distances from the leading edge. Chen et al.[4]
obtained solutions for a quite large range of the
buoyancy parameter using local similarity and local
non-similarity methods. For the reason of the
convergence of the solution becomes increasingly
difficult as the buoyancy parameter increases, most
available results are limited to only low values of
that parameter. However, Ramachandran er al.[5],
Raju et al[6] and Wang and Kleinstreuer[7]

provided results for the entire range of the buoyancy

parameter from the pure forced convection to the

WSS F 43651
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pure free convection. In all previous studies mention
above, the solutions are approximate and somewhat
restrictive series expansions are employed to solve
the boundary layer equations. Schneider[8] has
shown the existence of similarity solution for the
case of the plate temperature varies proportionally to
the inverse square root of the distance from the
leading edge. In that study, the convergence of the
solutions are limited to only small values of the
buoyancy force that do not include the strong
buoyant flows. Recently, Deswita et al. [9] found
similarity solutions for free convective boundary
layer flow on a horizontal plate with variable wall
temperature. Makinde [10] employed the similarity
method to study natural convection flow over a
semi-infinite moving vertical plate in the presence of

internal heat generation and a convective boundary

condition.
u,T y i
' 1o Velocily B. L.
—
1 Thermal
: B.L
—_— R f—» U
7777777777777 T

Fig.1 System schematics with coordinates

In this paper, a similarity variable 77 and a
mixed-convection parameter { are proposed for
the analysis of steady, laminar mixed convective
flow over a horizontal flat plate under the condition
of a wall temperature that is inversely proportional
to the inverse square root of the distance from the
leading edge. An exact similarity solution is
presented which is uniformly valid for the entire
range of the mixed convection regime from pure

forced convection to the pure natural convection.

WEEE 5 43 65—
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2. ANALYSIS

Consider a horizontal flat plate aligned parallel
to an uniform free stream with velocity u  ,
density p, and temperature 7 (cf. Fig. 1). The
plate is maintained at a certain wall temperature
which depends on the longitudinal coordinate x
relation

according to the

(1, -7)= (. =T \x/L)"* | where T/

w

represents a characteristic wall temperature at x = L

with L being the characteristic length of the plate.

In the analysis, the flow properties are
assumed to be constant except that the density
variations with fluid are considered only to the
extent that they contribute to the buoyancy forces.
Avoiding wake effects and introducing the
Boussinesq approximation, the governing equations

for the problem under consideration are

ox Oy
u&_u+v8_u: ﬂir(T—Tw)dy-i-
X oy X ¥y
62
222 (o
p Oy
or oT  o°T
v =a—5 (3)
X oy oy

In the above equations, u# and v are,
respectively, the velocity components in the x and y
directions, T is the temperature of the fluid, g is the
gravitational acceleration, S is the thermal expansion
coefficient, 4 is the absolute viscosity, and a is
the thermal diffusivity. Equations (1) — (3) are

subjected to the following boundary conditions:
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at y=0: u=v=0, T=T,(x) (4a)

u=u_, T=T

as )y —> o0: " > (4b)
where subscripts w and oo refer to the wall and the

boundary layer edge, respectively.

The system equations can be reduced to a set
of self-similar equations by using the stream

function approach

__ov

5
. (5)

And the similarity transformations (cf. Wang [11])

A
n= (xL)l/z y (6a)
w =vAx/L)" F(n) (6b)
T-T
0(n)=——"=
() T (6¢)

The dimensionless buoyancy parameter A is

defined as

A =Re"?+ Gr'’

(7)
=Re"/(1-¢)=Gr'" /¢

where and

Gr=p*gflT, ~T,)0 / ?
Re=pu L/yu are the Grashof number and
Reynolds number, respectively, with L being the
characteristic length of plate. The mixed-convection
parameter ¢, covering the entire domain of mixed
convection from pure forerd convection (¢ =0) to
pure natural convection (¢ = 1), is defined as

g=Grl/5 /(Rel/2+Gr1/5) (8)

15

As a result, the continuity equation is
automatically satisfied, and the momentum and

energy equations are transformed to

F”’+%FF”+%77§59:0 (9)
%0”+%F¢9’+%F’0:0 (10)
The transformed boundary conditions are

F(0)=F'(0)=0; 6(0)=1 (11a)
F(0)=(1-¢); 6(w)=0 (11b)

In the equations above, the primes indicate

partial differentiation with respect to 1.

The physical quantities of special interest are
the skin friction and local heat transfer. With the

definition of the skin friction coefficient

C./' = 1 T
~ oU?
2/0

(12)

Where U is a pseudo or reference velocity defined as

U=u, +[gBr, 1. Xu/p) 2] (13)

Hence a dimensional skin friction parameter, SFP,

can be defined as

SFP = lcf/f‘
2 P

_li-¢r+¢ P F0)

WIGERH 5643 &5
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Where A is the boundary parameter based on x

and defined as
2 =Re’+Gr!® (15)

With Re, = pu, x/u and

Gr,=p’ g,B(T; -T, )x3/,u2 are the local

Reynolds number and local Grosf number,

respectively.

It is noted that equation (10) can be integrated

once. Using the boundary condition (11b) we obtain
I, 1

—O0'+—F0=0 (16)

Pr 2

Substituting the boundary condition (11a), it is
found that (9'(0)2 0. This result indicates that
there is no local heat transfer at the plate surface for
all x>0. Recalling that the similarity solution require
a singular behavior of the wall temperature x=0.
Thus all the heat is transferred in the singular point
x=0.

Consider a plate length L, the total heat
transfer (), is determined by the heat flux

equation

0,=p.C[ (T~ W] Ddy — (17)

Where C, is the specific heat and D is the width
of the plate. After introducing the transformation
variables, a dimensionless heat transfer parameter,

HTP, can be formed as

WEEE 5 43 65—

HTP = StA

=[(1_§)2+§2T1J.:F'9d’7 (18)

Where St is the Stanton number and defined as

st=0,/|puc, () -1, )DL (19)

According to equation (18) the HTP is
independent of the plate lehgth L, therefore, the
statement that the total heat transfer takes place at

the edge is confirmed.

3. NUMERICAL METHOD

The system of the ordinary differential
equations (9) and (10) with associated boundary
conditions (1la) and (11b) has been solved
numerically by the fourth Runge-Kutta method (cf.
Carnahan et al. [12]) The missing boundary
condition at the flat plate surface, i.e. F "(0), was
guessed such that the boundary condition on the
streamwise velocity at infinite was satisfied. In
practice, condition (11b) must be replaced by the
1= M max ’

approximation condition

F '(77)= (1— 4 )2 , where 77, is arbitrary, as

long as it is chosen large enough so that the solution
shows little further change for 77 larger than 77, .
Numerical error testing has been accomplished by
straightforward repeat calculations with finer meshes

to check grid independent of this results..

4. RESULTS AND DISCUSSION

In order to verify the accuracy of the present
computer simulation model, the results are compared
with those of Schneider. The excellent agreements

for I "(O) values are obtained for different Prandtl
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numbers.

The dimensionless function F' '(77) is related
to the streamwise velocity u(x, y) as

ufu, =F'(n)/(1-¢) (20)

for the forced-convection dominated case, i.e.
0<g <l

dominated case, i.e. 0<¢ <1

and for the natural-convection

uf(uGr*® ((pL))=F'(n)1 ¢ (21)
1.00
0.75
F’ ]
0.50 —
0.25 :
= 1.0
0-00|Il||||lllllflllll]l'l'lll
0o - F0 5 6.0 12.0
n

Fig2a F '(U)proﬁles or entire forced-natural convection

regime (Pr=1)

1.00

0.75
F!

0.50

0.25

IR O T AR RS 11CH GO ol iy [0} Wl 1Y IR I [ Y B |

¢ =1.0

L L L L |

6.0
n

TrryryyvyrTrTyTd

12.0

Fig2b F I(U) profiles for entire forced- natural

convection regime (Pr = 10)

The evolution of the profiles F '(77) from

17

pure forced convection limit ({ =0) to the pure
natural convection limit ( = 1) is presented in Fig.
(2a) and (2b) for Pr=1 and Pr=10, respectively. The
transition of the profiles from one limit to the other
is clearly shown in those figures. It can be seen from
those figures that for natural-convection dominated
regime, the velocity profiles are strongly affected by
the fluid Prandtl number.

1.00
g 075 4
0.50 —
0.25 ~
0'000?0' ""T3b 60 9.0 120
n

Fig. 3a Dimensionless temperature profiles for entire

forced-natural convection regime (Pr = 1)

1.00

0.75

0.50

0.25

I B W (O SN it il S A o NN NN 1 |

0.00

ll!lllIll|lllllllll,lillllll5

0.0 4.0 6.0
n
Fig. 3b Dimensionless temperature profiles for entire

forced-natural convection regime (Pr = 10)

The influence of the mixed-convection

parameter and Prandtl number on the temperature

WIGERH 5643 &5
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profiles are depicted in Figs. 3(a) and 3(b). Larger

Prandtl numbers decrease the thermal
boundary-layer thickness as expected. In addition, it
is evident that the dimensionless temperature
gradient at the wall are zero for all range of mixed
convection.

The skin friction parameter

SFP~t,
reflects directly the velocity gradient at the plate
surface. Figure 4 demonstrates the variation of SFP
with ¢ for two different Prandtl numbers. Proper
selection of a reference velocity (cf. Eq. (13)) allows
the simulation of SFP for the entire mixed
convection range. As can be seen from figure 4, the
skin friction parameter SFP changes somewhat
periodically with £ for a fixed Prandtl number. It
is noted thatat { =0 (pure forced convection) the

Blasius value SFP=(1/2)C/, Re = 0332 is

obtained for any Prandtl number. Furthermore, for

natural-convection  dominated  regime, SFP
decreases with increasing Prandtl number.
1.00
2]
e ] Pr = 1
*< 0.75
& ]
3) -
) 0.50 - Pr = 10
& il
= -
0.25
]
0.00 LINNE N B B N BN B B B B B N B N N B R
0.00 0.25 0.50 0.75 1.00
¢
Fig4 Skin friction parameter (SFP) for entire

forced-natural convection regime

The variation of HTP with Prandtl number is
given for the entire range of mixed convection (cf.
Fig. 5). As seen from Figure 5, HTP increases with
increasing ¢ to a maximum value and then

decreases as { increases for any Prandtl number.

HEER R 5 43 B
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Another general observation is that for a fixed

mixed-convection parameter & , HTP is lower for

larger Prandtl numbers.

5. CONCLUSIONS

With the proper similarity transformation

variables based on scale analysis, the exact
similarity analysis is presented for the entire
forced-natural convection over a horizontal plate
with a wall temperature varies proportional to the
inverse square root of the distance from the leading
edge. Of particular interest are the effects of fluid
Prandtl number and mixed-convection parameter on
the local skin friction and on the heat transfer.

the  validated

In summary, computer

simulation model is an accurate, flexible and
predictive tool for the basic analysis of an important

group of convection heat transfer problems.

2.5
2.0 _: Pr =1
= ://\
+ 7
2 1.5 1
B -
& ]
1.0
0.5 ] Pr = 10
E oot o ——]
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Fig.5 Heat transfer parameter (HTP) for entire

forced-natural convection regime
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Simulation of flow field and discussion of comfort for the various
configuration types of air conditioning return air

HEH I

Ming-Jui Hung

S

B R 2 A [ OB RRE > (R A BB F NP A SR EN ZMRE -
TTTTHE o A PR 7 Y e B i T P G PR AL (o FH_E AV &7 I - AL - ASCR R T RSB 1 B2 e
Fluent » 55 HiEEEs Gambit HYBNREISEE - 1T = MUSEYEER T TIF > JHRE B2 R ] E 1A
[FIECERRRHG R - (F Rt = BRI i B B ST B MR RIR - I TFeaEREUR © (DEECOAR
[EIAYBC B R RR L = PN ZE S0 35 7 (AR ME (R - ()[Rl 5 th R B R AR A B R AR A R RE R AT VR
[ZRE - ThiFarE B i e B AYRR AR R G A = (3)[BI LR A B Bc BB B (R - MREB K
R ECE AR S o BN AT SIS IO B A RIREE AT R K R U EAY T SR R R B - (5
s IR REAY BB ACE. - DR S Bl B A R FE A AR M iy - T B0 FEE 455 2 AR BR PR -

BEdE  BTRUMAREN DR - BB IWEE « MR i
ABSTRACT

The type of central air conditioning system return air configuration, often due to uneven or excessive
concentration and thus the formation of excessive indoor turbulence intensity, thereby increasing the
dissatisfaction of the human breathing zone of the wind blow and reduce the use of comfort. In view of this, this
use of computational fluid dynamics software Fluent, combined with the dynamic simulation of the
pre-processor Gambit, We conducted the analysis of the indoor flow field and the physical, expect to understand
the air-conditioning return air flow characteristics of the different configuration types in order as to enhance the
basis of improved indoor environmental quality and comfort. The preliminary results show that: (1) Return air
different types of configuration and interior space temperature distribution relationship even lower. (2) Return air
in the central and the long side configuration types have more ups and downs of velocity response, velocity ups
and downs of the corner of the short-side configuration patterns is relatively small. (3) Return air at the corners
and short-side configuration have lowest wind-hit dissatisfaction, while the long side and central configuration
type is higher. This shows that the pattern of the corner or the short side configuration types should be the longer
side and the central configuration to provide better comfort. (4) No matter what type of return air configuration,

velocity and wind-hit dissatisfaction with the highest correlation, and the temperature field related to very low.

Keywords : Computational fluid dynamics, wind-hit dissatisfaction, breathing zone, flow field.
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HY o MURE S Ry E R - B o Nz
G EENAERZR I RZEFZRE > TIMER
FAHENZER S YVE Frss VB wE S - AL
CILEEaE SIE NG P Pt L ENTPO L (= g e
RELERN AR R BT = N ZE RDUSHIIEE - FELISR
s HOUS R R B B > HEIE Ry bR SCE TR A
&% - B RHZENRELLE BT E T TS
FERRF BRI 2 SR - AL > AWTSES

(a)ﬁlﬁki@

()L E O R B

i

— ~ MRAREY

2.1 ERYERERGIEE

RIS #4(1999) 1 B R L s B oy At g 4R A2 F
7E(analytic hierarchy process, AHP)#E{T = N
IREEIRAEFE1E (indoor environment index, IEI)7%[R|
TRIRVREE A4S SREUR | HERIR(0.155) ~ JYERIR
(0.125) ~ JRENRIT(0.159) ~ 22 REREH(0.221) ~ /KER
$3(0.051) ~ &:E5(0.070) ~ REFHFRIE(0.054) ~ B
BRIE(0.103) LR H E(0.062) 55 - Horfr » 22 WERIF (i
AR 0.22DEURBIRIF(E AR E 0.159)FT
HVEE D fE— ~ =4 BURERHE E NSRS IR
B FHIESNG - EE EH R R 22 AR DR 2R
BERARTERE R — MR BRI R oS FE A
WHzEd B DAz RERIR R BRI R BRa T 2
TR - BN EERBEITH » HRER - &
{EBERIE ~ EANZERE ~ ZRHBEM =N

WEE B 43 B

(b) it A B2 L

()i [B LI FC B AT
BIAE Rz RO E R E 2 1B

22

et E i S E) /12 (computational fluid dynamics,
CFD)VERmARE - A5 L EraE L B ThseAdE
&2 Bl KAV ESEHAS—Fluent - [FIHF45 S AR
T 25 (pre-processor)—Gambit Ay R FRIEEE T
= NS HENRE A BB 5V & 2 75 TAF -

PRET 22 F a1 B A B B AR

HETTA 24T oA B b LRl A i P 7Y
AR » HARERR (N s = N IR AT B MRV A FI T 2% -

()8 B5 L [l 1 e B2 L

OEEOEFEE

72 RIRERHAL R AL 5 TR EERE R DO/ BIRR TH
SHIEY 34 [0] & B (predicted mean vote, PMV) ~ JEZk
HR B THOHI R i B H 47 Eb (predicted of percentage
dissatisfied, PPD)< )i BRI et R Al -

HE PMV K PPD JRFAEREEZ 5F(h » HEC R EIFE
RS (A (B8 AR EET BRI E
R85 - SRl By AN - R
LA EMERVEEE T S - AR RSN =R AR
B8 HAtlE SRR - 25 22 36 TAZAT
& (American Society of Heating, Refrigerating
and Air-Conditioning Engineers, ASHRAE)fYJH %
AW A5 £ (draft rate, DR)E By 5F i #Y (R 45
(ASHRAE 55,2004) - HAA$HE 206 20~26TC ~ &
SGRIESTHY 0~T0% 2 [T 150 {lEl ZE BT HH B LYy
KBRS W e

DR = l(34_fa)(V2 —0.05)0'62k0.37V2Tu +3.14) (1)
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o 1, DRECC): ¥, ENEEEIEZEmS)
SV, N 0.05ms B > DL 0.05Smys BEL T, ¢ S
RS (%) > FE R OB AR DUSED
RGBS AR Ao, BRI ESF RV, )
SR WNAFR - BEEEENEN - B
= Cm R I B 22 R 2 T, (B P30 By 20%

)
e
] )

2
. :[%g[yzi 7]
l

DR WYREAET] 43 By =S54k » /3Rl ks A 4k
(DR=15%) ~ B %k (DR=20%) L K C %k
(DR=25%)(Olesen, 2000) » & DR A~ 100%H5 > Hij
LL 100%3##4l > - fic ASHRAE i I1SO 7730 HyHE
HIJiEF DR {EAEAEET £y 20% - FH Y ARG ET 172 JE 2 (draft)
R REREFE 2R - W - BT WS
WA FEAEE T DR RS » R DL RG AL Z 0GR AT
1= E(110cm) Y I (E ARG TR -

2.2 FHERE IR AVEE A

1L 8&Y= Az BHIIEHITE2
= NSRBI EUERFZCATER A Navier-Stokes J7
P2 o s E A T A2 AT R Y T2 4H - HEE
Rl H RO AR R R AR R RARENT R - H
o JEAE TR S O Ry B TR s 7R > T
DU Rt Forz - U~ V- W 53R TE
X~y ~ z J7[E ERYEREE RN ¢
P9
ot Ox

pU)+§(pV)+3(pW) 0 @
X oz

%ﬁ%ﬁ@éﬁ(‘;—f:omfﬁﬁg EE— SRR

ou oV ow

ox oOx Oz
Navier-Stokes(NS) J5 1% 2 All {1 fif 2t 2 & B4 FE 7 1Y
Bilf% » HAE x ~y ~ z =J5[AAY NS 2= > 43Rl
H(6) ~ (N E@) R« Hp o HETAIEET/LE
TERIERIEER 2 HE -

0 )

pé_U+Ua_U+Va_U+Wa_U :—a_p
ot Ox oy 0z ox ©)
o’u o*u U
+pgx tH 5 + ) 5
ox oy 0z
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,0 a_V+Ua_V+Va_V+W6_V :_6_p
ot Ox Oy 0z oy o
‘gt 82V+82V+82V
g ox? oy 82
X y z z
(®
o'w  o*w  *w
+ 08, + U Tttt
Ox oy 0z

N E CEEUSTERE) 2 it - 41
OFfT » MR REREE) HEEWEE) 2 fihif - 7l
Al A0 s » Hodr » S R IR 4% 4 TH (source
term) ¢ " F &S &% (diffusion coefficient) °

a(pC), alpuC)  alpvC)  alpwC) _ ¢
ot ox oy oz ¢

o’c a*c o*c
+T 3 + 3 + 3
Ox oy 0z

(€)]

o\pH) ©0ol\puH) o(pvH H
(o) , lputt)  olpvit)  alpwtt) _ ¢
ot ox oy Oz
o0’H o*H  0°H
+I + +
ox? 8y2 oz

(10)

2 SRR T2
REBENNZRRET R BN E AT
Ao k- e FRBRAERTE L Rl S8 AR
BRI EEE - A PRADFTR -

U=u+u'; P=p+p'; C=c+c'y H=h+h'(11)

FETAZRER £ > m]Jeifr 1 S By e f Al -
DIEE UG R - L - 05 ~ 3 (10)
th Z ik EERA (D) Z et - m] AR R
sEE R o DU BBl > re-e ZORIRAAUAIE
P PERDTER - DORERVAIZRS - 4 -

(pU;)i=0 (12)
(00U}, ==Poi—pue, ) 4o - pgi - (13)
(pU.T),; =pu;t’) (14)
_prely
- (15)

b o wu Bl 5y R R R R TE
(Reynolds stresses)VE L Kz £ & (heat fluxes)IE » {F
=4t —RA 6 THEFEE TR 3 TH
BB SRSy o i — 20 fE A Boussinesq eddy
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viscosity HYILS: » Al S5 54 M T BB s 8 7] T 515
RRATER - T -
2
”i”j :_Vt(Ui,j +U]l)+§k (16)
— Ve
J o, J
VZ=C/UXVS XLS 18)

Hrp o v, RETUEEBIR R o, P BTRE
Jfit Prandtl(turbulent Prandtl number) ; C,, @ Fs%EER
WG Ve BREE S Ly /RRERE - KEV
Bl Lo Z Wi i B T AE S - DIEREIRE £ S IHDH
R e 2 e UE TR R -

Chen(1995)$1 ¥4 [F] Z AR AUAE 2= W AU Y 70 i
BAELEAE R - BURAEI ko - e FEAUAEA [FHI47EE
SPAERRIRE > FIa0 : KEEE « - e BETE
H PR RS 2 BT A B RIRIE > 2ATAE
ULE S BN - BAGIT = - 224 o - e AL RNG
K - e R ARERFERL k- ¢ AT =N
TR FEMl H o RNG k- & RIS EHAMEHE ¢
- e TR THKEEFEE £ - & A ITHE IS EE T2
RS EE T > DTG AT R » ASHTFE PR AR
1 - e FMBERETT = N 22 BRSY 70 Hr (JB1{E
7K > 2000) - fFAE k- & ZOMIBEAIHYELSS - BIE O
&~ REDINERRE ¢ Bl e Z I8R5 12
2 > A AT R AR T AL -

%(p¢)+ divlpVg)= div(Tgradg)+S — (19)

Ao ¢ P FJoRF—EE T REEURE S ¢
Fo s A TR - ARV E S TR CE A R HT
Al - $HR AR R 7 A2 YR AR RO
MIE - TSR B SR RIRA AR BV EE
SRR AR ARE (e ) - AT > FEAEE]
GRYVUIE S BRI ~ $EAUE ~ REOR R %
AR < R ¢ LR A EIRYEE R - WCHUBA (R BRI 2%
AR Ry E R EE R - RIS 2 TR
BETENERGE o —RzUE T UsEER
{EASRE AR Z AT Ho o pgp 8y ZBRGRAOT

Hefp = 1+ 1y (20)
C,pk°
P =—— 21
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2.3 Fluent #28 & Gambit FiEEHEEE

Fluent 2 H FIEIM EAHERITHYRG A CFD E458k
B REPROMAG - BVEIE LU R AL IES TR
MR - KESEIFIF Fluent #fT51H - CHEYE
HYPEERE A ~ S MR BUE JT AL R GERHYAT ~ 12
FRHHINRE » AEfNZE ~ JREET  AHRAR
Itk et F T HE AZEZHER(EREEA
2007) - AbHZEERH Fluent 6.3 higYER{ESLE » BUE
Y FERIZ(AIE 2 Frn)Es @ (DIZEEEE
2D B¢ 3D SKfFEs LM AT TRUE RS ; () A4t
(file—>read—case > ZR1&3EEFE ] Gambit ZH{HY.msh
X 5 )tmE 4t (grid—>check) ; ()RR
A5 (S)WERE S RGPV M4 E (define—>materials) ; (6)
TE Z e {FEE I (define—operating conditions) ; (7)F5
TE 125U (define—boundary conditions) ; (8)3Kf#
F AR ECE fe H AR (9) 5 ¢ 41k (solve—
initialize) ; (10)3E 3K f#(solve—iterate) ; (1R
GEE S DUR(I2) RGN TR PR T 5 AR -

Geometry -
GAMBIT orMesh | Other CAD/CAE
- geometry setup
- 2D/3D mesh generation Packages
Boundary Beundary and/or
2D/3D Mesh Mesh Volume Mesh
prePDF
- calculation of PDF
lock-up tables -
corup FLUENT o
- mesh import and na
. adaption .
PDF files o -t - 2D triangular mesh
physical modals Mesh - 3D tetrahedral mesh

- boundary conditions

- material properties
calculation

- postprocessing

- 2D or 3D hybrid mash

Mesh

2 FLUENT #{EjfzlE

Gambit J&— B8R & AR TJHY CFD 5
FHETEHEZS > ©r] LA ¢ Fluent ~ FIDAP -
POLYFLOW SR e R HIARHE » AgA& AU AT L
A bR ~ JREREERs - I DIBRAR S
4ts o Gambit BASRIETEAVRETEIEIRE - &
TS i A AT B B G OFE G YRS
&~ H > EREEFUARTIEERYALRE F - B
B E BN &/ N > BREBECRESSR(TIE -
M AE e s E TR -

= ZRLHEE  HEF2RRMTERE

3.1 ERZEIR 7 8 B
S5k Ry —EEREZE (K 1800cmxEg 900em) » HFYA
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2B FER TGRS A - 5 B
AN EF RN NE - HET B2 EEE - AEN
It ABATEIEM Fluent JFGHIRSEE - PRt HATR
FEMRH ~ [E]JE\ I HYBC ERYRE - [R]HRF A A HH L
T BB T > S E R ORI ERRE - &

a REBEEECGHLZIN) - EICE - A%IcE
DUR R FC B2 DU - FE LAS AT A BB (5] B

(D) &R
ARWZEZe R B s B R

& 3

i i 2 El

& 4

3.2CFD B{EEAL 7 B S T

1.Gambit ZBfEfESE

AEFZE E BRI Gambit P B 0 THAE (R By
BB EHAAVERE TIF - B - (DETYIARS
JE ¢ EEEEK RS CFIA T ThEed ) Y solver) DR
R AN EFIHYNET{E (edit-default) 55 7E 5 (2)
FETT AR - R T EEE T HS ) o geometry
FETLEE 4R~ T BSTE S Q)RIRA M BEAINTFR K
ERGESE - 18 | - BB SRENENE (4
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LI ECERIRRHY 7 BT = N ET R 2 8
TERARKLEHHRNSS - B 3 FrnRigit 2N
HREL IR R (EN 22 - (RER P B S
A) o T 4 R RAERR ~ f 2 BRE i B (R T R
HELCE T - HERNEPE RS U NS B BE 8L
(RLEERsy > BT R Z A {E RE{E
TIMT AR R -

() RACHIR ML

AW FeZE IO E M ARG R R

AERI ¢ EFREBIURIE - AR EUERS © LUR(S)
TFAEBEBRBE H 2 PR RE mesh A - 2LKFE0 5y EE 22
BER > MRS -

(DEEL S forR Y

FIF " 22 A, geometry H1HYEL(vertex) ~ 43
22 (edge) ~ MHi(face) ~ f&(volume) ~ 4H(group)ZEHLh
AE > BIARFZEE R ——A - [B 5 B REERSE
FRBETN ISR AR > tiRE—-FA
SUEHAVERETER B RS - ML
FhE 2 TR (A AT SR8 2 A B
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Z El5y o EBhiEE operation T EAEFHY mesh dy<i#
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MK
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TR

|z oA =
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#epk > SRR 15em ~ 30ecm PG 45cm = ffi ]
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(3)a2 E EIRHYEEY

£ Gambit 1 » = NZEHAYFT ~ G5~ iEES - Hil]
RO EZL BT MWHE P IMLUES - JTRERUR
HINGEBLHHY - 4 Gambit 175 i fel S AU R IBRAH
RISCE + H—F TiBFURA - B2R TEEE
JAAY ) o BFURAIEEE > (I ¢ wall 0% vent %
tfesE T EALHY SN R N ER B SR AR MR BT BE
TR /RS I ¢+ fluid B0 solid - AIGEE
TR N E T E A PR R M R S M (PR
RHEHE AR E] » 2006) © AL B S s 1y22
FIAURE - AR e E "B ) R TSN E
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SR > i B 1 (P-out) Z FHAYTE By pressure > Hlj % & - B ENZERZEENEER - HTEAR
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(a) B — 25 A1 2= eI 4 A 1R (b)VUEE ] 2= RI4E & 5
6 ARWFTZZ EIAEIE A a2 TG S8 T A
F2 AR ESEE S BT R check [ » T{EMEzs ch o] B DL RS 515 x -
e F e EpiA| HE T EE y ~ z BB/ NI AR 5 FI AR R EARR I - 40
ot Name Type | Bor#474H | Type MRS YR KRS B/ MBS ~ B R E AR A /N A
IE}]EE%D P-out pressure a5 s MRS HI R sEaR IG5 DI B B E 1E -
émé )+ (T smoothswap I » i —DIRERH = FrA8
(FA) V-in velocity FEIFHEEZE > SyHIBLEE smooth B swap ##8H > B
A people wall & LaitiefE - HE Fluent TAEREHIAFRER
e chair wall HARY I By 11 - (SRR A4S 52 2 B R AIRAS -
B bl I ‘
S uble | vl N osoent | e (QEESESSRADEISE
P2 ) doors wall - e .
i wall-front wall B4 0 A define—models—solver #EFTHFRE,
%S wall-back wall HVEZE » B3 * solver(pressure based) ~ formulation
R wall-right wall (implicit) - space(3D) -~ time(steady) - velocity
F{AE wall-left wall formulation(absolute) - gradient option(green-gauss
SR wall-bottom | wall cell based) + porous formulation(superficial velocity)
RACK wall-top wall

FELAVHE « HAFIH define—models—energy
2.Fluent 53#1EsE BARLBEE= 52T > DL define—models— iscous 5§
Fluent 73 A{ESEHY EZP R T (RFTRHE IR H AR K- e MRS - FHHEAUHIA] define—materials
PRAE] > 2006) » F1E @ ()EEEEATHVAERE RO EFMEIZ WA - HINGHE 2 =N ZE M R ZER
(3d ¢ 3ddp) ; (2)fmds K AAEEAERE 5 Q) EZRNIE K HUEE R air {F B AR ME A 22 AN density 3%

AL (HEEYIRIEASAOEEE - O)ERER Ky Boussinesq 153 » DIFFEENHEZR BT

E&IF S (O BB T WG IR - (T EETE S #4 #7735 82 (hot buoyancy phenomenon) ° fz1% > F]
(8) el Bty ! Fe B REAE U IR pr B i define—operating conditions & 2= [Hiti5 < 14

S 3 B % 2 B E E — (B A R T
% > 37T " check | DU T smooth/swap | FYETE » E1_01\'33kpa)u&§$jjfﬁﬂ%\(_9 '81W5)E%%{EFWE
HESRABHS B By e e RGNS - HeeTefRee (000 MIEPERLZAMRIAER 30339 -
B B AR - Hh o T ()RR
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FJH define—boundary conditions EZFFT7H & &

2 28{E > EHE Gambit £ BT IS g ER AR
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%4 TREERCREWETSERE

PEERET

REACEMEEN— | EIEMGHEA " | ARicERREE= | PRiCEAREEFHEN
HUBERS Chpe | mk | n | ORE | R | won | R | maR | 2on | ORE | R | 2R

(©) [ | %) | (O | @ms) | (%) | (C) | ms) | (% | (C) | @s) | (%)
1 25.156 | 0.149 | 10.102]25.251 | 0.063 7.856|25.293 [ 0.090 | 8.363|25.135] 0.144 | 7.023
2 125.120| 0.089 8.505]25.454 | 0.119 7.246]25.325( 0.170 | 8.702|25.175| 0.258 | 10.496
3 125.172| 0.173 8.976]25.377( 0.173 6.773]25.269 [ 0.291 | 11.857][25.183 | 0.472 | 15.625
4 125.142] 0312 | 14.235]25.348 [ 0.188 | 5.840[25.242| 0.213 | 10.487|25.204 | 0.133 | 11.294
5 125.228| 0.184 | 10.559]|25.382 | 0.225 8.184]25.228 | 0.243 | 13.252]25.189| 0.351 | 14.475
6 25282 0.339 | 14.469125.346 | 0.197 | 8.601{25.400| 0.180 [ 11.724)25.304 [ 0.125 | 10.662
7 125.355] 0.205 8.512|25.357 [ 0.083 7.329]25.295 [ 0.205 8.493125.350 | 0.158 | 8.707
8 [25.317] 0.174 | 10.460{25.187| 0.235 | 10.571|25.297| 0.223 9.034|25.487( 0.125 | 6.863
9 125.261 | 0.252 | 12.882{25.494 | 0.168 | 11.369(25.470| 0.193 6.259|26.354 [ 0.179 | 10.175
10 126.072| 0.183 8.236|25.767 | 0.127 | 11.121]25.895| 0.112 8.145126.323 | 0.177 | 9.603
11 [25.144| 0.225 | 14.575[25.303 | 0.172 | 11.680|25.304 | 0.201 | 15.872|25.228 | 0.430 | 17.050
12 [26.252] 0.179 9.446] 25.803 | 0.100 | 10.013]26.338 | 0.183 6.191)26.187( 0.135 8.652
13 [25.225] 0.102 | 14.499(25.258 | 0.149 | 10.398|25.525 | 0.193 8.693125.282 | 0.271 | 15.426
14 [25.211) 0.167 | 11.268[25.328 | 0.199 [ 9.393|25.340 | 0.204 | 15.929]25.290 | 0.320 | 13.845
15 [25.294| 0.060 | 11.376]25.274| 0.089 6.119]25.367 | 0.151 6.743] 25.181 | 0.251 | 12.711
16 [25.808) 0.134 7.184|25.810 | 0.122 | 7.286]25.411 | 0.126 | 13.075[25.644 | 0.241 9.954
17 126463 0.171 6.491]25.995( 0.114 | 10.105]25.646 | 0.126 | 12.360{25.932 | 0.290 | 7.932
18 [25.299] 0.191 9.381]25.280 | 0.295 | 14.059]25.360| 0.180 | 9.532/25.303 | 0.164 | 7.385
19 126.303 | 0.143 7.004] 25.659 [ 0.206 | 11.623|26.481| 0.162 | 5.105/26.069 | 0.085 | 6.105
20 [25.251) 0.110 | 11.235[25.284 | 0.175 | 10.558|25.728 | 0.133 7.672)25.367( 0.183 | 9.245
21 [25.518] 0.097 8.521125.590 | 0.159 | 7.264]25.357| 0.178 | 10.474[25.432] 0.242 | 9.476
22 (25431 0.144 7.962]25.290 [ 0.165 7.751125.459 | 0.166 | 7.845[25.201 | 0.187 | 8.981
23 [26.761| 0.132 | 12.325[25.783 | 0.055 9.830] 25.315| 0.194 | 12.056]25.785| 0.193 | 10.261
24 [25.805] 0.136 9.807]26.286 | 0.127 | 6.820{25.391| 0.340 | 16.317/25.471| 0.224 | 10.573
25 [25.364] 0.106 5.031]25.469 | 0.195 6.262| 25.308 [ 0.150 | 13.930{25.413 | 0.130 | 6.662
26 [26.357] 0.141 5.536|25.774 | 0.145 | 11.787|26.176 | 0.159 | 6.576[25.535] 0.105 | 10.707
27 [25.351] 0.137 7.015] 25318 [ 0.195 | 13.594]25.422| 0.256 | 12.155[25.454] 0.082 | 6.537
28 [25.662| 0.196 7.605]25.440 [ 0.225 | 10.904| 25.797 | 0.103 9.671]25.372( 0.084 | 5.228
29 [25.312] 0.168 | 11.455[25.288 | 0.071 | 13.205|25.454 | 0.223 8.794125.498 | 0.102 | 6.852
30 [25.996] 0.394 | 16.728|25.981 | 0.085 8.959]25.555 | 0.265 8.314|25.535| 0.195 | 9.574
31 [26.255] 0.181 8.094| 26.389 | 0.158 | 5.893]25.650| 0.231 | 11.438[25.592| 0.264 | 13.657
32 [25.309] 0.150 7.731]25.466 | 0.161 8.212|25.286 | 0.174 | 13.432{25.207 ] 0.158 [ 13.951
33 [26.266] 0.084 7.072]26.689 | 0.116 8.816|25.650 | 0.196 | 10.656(25.399] 0.292 | 13.301
34 [25.375] 0.095 5.444125.510 | 0.135 7.833|25.413 | 0.227 8.997125.259 | 0.308 | 11.458
35 [25.339] 0.207 7.257]25.362 | 0.088 | 9.897]|25.331| 0.165 8.208]25.501 | 0.239 | 7.338
36 [25.428] 0.190 | 11.884[25.337] 0.181 | 12.848|25.472| 0.150 | 9.260{25.210| 0.167 [ 6.010
37 [25.460] 0.189 | 14.280(25.521 | 0.139 8.927|25.448 | 0.112 5.642)25.507( 0.108 | 7.875
38 [25.527] 0.188 | 11.364|26.006 | 0.119 7.292)26.118 | 0.200 | 8.576]25.570| 0.231 | 11.563
39 [25.193] 0.393 | 16.304|25.485| 0.118 | 11.794]25.366 | 0.151 | 12.645[25.216| 0.224 [ 11.841
40 ]25.582| 0.098 | 13.455[26.359| 0.194 | 5.556/26.053 | 0.154 | 8.471|25.649| 0.189 | 9.770
41 ]25.344| 0.083 | 11.372[25.623 | 0.046 | 9.209|25.504 | 0.164 | 8.163]|25.366 | 0.285 | 15.560
42 [25.183] 0.160 5.631]25.329 | 0.271 | 12.612]25.273 | 0.081 5.006)25.473 | 0.082 | 8.638
43 [25.435] 0.097 6.818]25.376 | 0.295 | 13.551]25.444| 0.285 | 13.515/25.402 | 0.115 7.506
44 125.494| 0.208 8.112{25.290 | 0.430 [ 15.773|25.438 | 0.278 | 14.456|25.463 | 0.181 8.294
45 [25.871| 0.168 9.972|125.956 | 0.084 | 9.745[25.937| 0.216 | 9.818[25.559] 0.268 | 12.731
46 [25.161| 0.247 | 14.010{25.478 | 0.172 | 10.151]25.469| 0.197 | 9.394|25.215| 0.141 | 12.733
47 126473 | 0.135 7.306] 26.066 | 0.170 | 7.095[26.279| 0.156 | 11.754/25.661 | 0.103 | 11.773
48 25.332| 0.320 | 13.244]25.793 | 0.149 | 5.746|25.528 | 0.057 7.111{25.608 | 0.098 | 7.883
49 [25.613] 0.251 8.383]25.481 | 0.227 | 6.635|25.301 | 0.151 8.750] 25.347 | 0.166 | 13.680
50 [25.325] 0.156 6.292|25.285( 0.198 | 10.083]|25.313 | 0.100 | 15.666(25.332| 0.162 | 6.579
51 [25.184] 0.168 9.710] 25.611 | 0.163 | 11.760]25.704 | 0.272 | 11.858]25.422 | 0.256 | 9.856

34
WHEESH 5 43 55—




ARG 22 3 [0 7 A R RO B A RR AU (R R B T A PR

x4 ANEEEROREMERS T ERRGEE)

RBRCERESGE— | MECENREGE " | ARIERMNRHE= | PRECERESHEM
HUBERS Chp | omk | mn | ORE | R | won | R | R | R | ORE | R | 2R

(C) | (m/s) % (C) | (m/s) % (C) | (m/s) % (C) | (m/s) %
52 [25.521] 0.165 8.875]25.852 | 0.122 | 11.617]{25.960| 0.112 9.994|25.756 | 0.194 | 5.782
53 [25.225] 0.144 7.226|25.714( 0.122 | 5.639]25.624| 0.177 | 7.219(25.339] 0.205 | 6.818
54 [25.956] 0.075 9.955126.087 [ 0.124 | 7.120{26.260| 0.143 5.360]26.364 [ 0.124 | 6.164
55 [25.346] 0.123 | 11.656]25.526 | 0.196 | 12.652]25.830 | 0.063 5.481|25.461 | 0.130 | 6.941
56 [25.749] 0.131 7.503]25.498 [ 0.185 | 14.986]25.515] 0.368 | 15.785/25.122 | 0.076 | 8.651
57 [25.315] 0.168 9.185]25.384 | 0.228 | 7.485[25.501 | 0.197 | 10.454[25.259] 0.165 | 9.529
58 [25.092] 0.512 | 16.459(25.384 | 0.295 | 13.797)25.221 | 0.210 | 12.626]25.398 | 0.154 | 7.206
59 [25.420] 0.185 | 10.015/25.859] 0.123 | 13.461]25.848 [ 0.114 8.867|25.775| 0.110 | 7.000
60 [25.072] 0.179 8.261|25.579( 0.103 | 4.462|{25.637| 0.137 | 6.545/25.149] 0.109 | 8.023
61 [25.655] 0.169 | 10.369(26.551| 0.231 7.711126.068 | 0.160 | 6.721{25.306| 0.208 [ 12.371
62 [25.214] 0.060 9.204) 25.510 | 0.125 | 12.886]25.687 | 0.110 4.111]25.184) 0.171 | 15.173
63 [25.210] 0.088 6.479]25.555( 0.142 | 12.287]25.584 | 0.255 | 10.661|25.129| 0.163 | 6.663
64 |[25.047] 0.201 8.336] 25.299 | 0.221 9.073]125.282| 0.128 | 6.126{25.185| 0.182 | 12.821
65 [25.059] 0.177 | 10.207[{25.231 | 0.119 | 11.246|25.244 | 0.079 8.720125.187 | 0.091 | 13.192
66 [25.082] 0.118 [ 10.859(25.202 | 0.251 | 14.501)25.222 | 0.123 | 10.170{25.147| 0.109 | 11.198
67 [25.042] 0.363 | 13.967(25.318 | 0.181 [ 16.152)25.287 | 0.121 8.337]25.093 | 0.315 | 15.893
68 [25.032] 0.104 8.322|25.377( 0.137 | 12.793|25.378 | 0.108 | 4.829(25.089| 0.210 | 13.939
69 [25.062] 0.097 9.200] 25.251 | 0.126 | 11.799125.412| 0.082 | 6.806/25.095| 0.189 | 9.885
70 [25.130] 0.075 | 13.072{25.217| 0.171 | 11.771)25.413| 0.171 | 11.153|25.088 | 0.163 | 11.267
71 [25.027] 0.106 7.427)25.279 | 0.175 7.964|25.248 [ 0.109 | 9.155[25.133 | 0.062 | 6.940
72 [25.027] 0.127 | 13.123[(25.242| 0.114 | 7.340)25.177| 0.105 | 10.165[25.162| 0.196 | 9.514
73 [25.037] 0.227 | 13.745[25.272| 0.161 8.388]|25.205 | 0.113 9.040] 25.123 [ 0.171 | 14.115
74 [25.026] 0.209 | 13.584(25.287| 0.177 | 10.219]25.211 | 0.113 6.125]25.113 [ 0.149 | 11.944
75 [25.032] 0.185 7.123125.319( 0.262 | 11.776{25.210 | 0.054 | 4.453[25.099] 0.160 | 10.861
76 [25.037] 0.183 7.122)25.254 | 0.108 | 9.105]25.216 | 0.246 | 12.472(25.099 | 0.161 7.662
77 [25.047] 0.119 5.825|25.208 [ 0.088 | 7.083|25.282) 0.312 | 12.232|25.084| 0.114 | 7.814
78 [25.182] 0.105 | 11.517/25.313] 0.162 | 5.800]25.247 | 0.100 | 9.799[25.178 | 0.115 9.028
79 [25.187] 0.140 | 11.085/25.377] 0.199 | 9.303]25.298 | 0.085 | 10.083[25.195] 0.261 [ 14.490
80 [25.227] 0.166 7.164]25.472 | 0.168 | 10.323]25.357| 0.136 | 6.378|25.247| 0.171 7.252
81 [25.233] 0.105 4.834|25.456 | 0.145 5.588]25.327( 0.149 8.762125.242 | 0.190 | 7.168
82 [25.228] 0.174 8.508]25.419( 0.138 | 7.701]25.286| 0.114 | 11.271|25.218 | 0.131 9.908
83 [25.181] 0.201 | 12.806[25.481 ] 0.096 | 4.492)25.307 | 0.105 | 11.066]25.183 | 0.099 | 9.669
84 [25.181] 0.175 | 12.324/25.595] 0.180 | 6.306]25.428 | 0.213 7.660] 25.199 [ 0.155 | 7.978
85 [25.212] 0.123 7.575]25.857 | 0.145 5.411{25.460| 0.147 | 5.356|25.260 | 0.152 | 5.986
86 [25.046] 0.171 8.369]25.527( 0.040 | 3.501]25.505] 0.079 3.711{25.100 | 0.208 | 8.589
87 [25.042] 0.196 | 11.149(25.290| 0.077 | 6.907)25.285| 0.035 | 4.355[25.090| 0.171 | 13.053
88 [25.034] 0.144 | 11.785/25.279] 0.166 | 6.906|25.213 | 0.097 | 4.679[25.108 | 0.081 9.936
Min |25.026 [ 0.060 | 4.834/25.187| 0.040 | 3.501|25.177 | 0.035 3.711{25.084 | 0.062 | 5.228
Max |26.761 | 0.512 | 16.728]|26.689 [ 0.430 | 16.152[26.481 | 0.368 | 16.317)26.364 | 0.472 | 17.050
Ave |25401] 0.170 9.879125.533 [ 0.159 | 9.403]|25.496| 0.165 9.354|25.373 | 0.181 | 10.006
Dev | 0.396 | 0.077 | 2.851] 0.321 | 0.063 | 2.855] 0.294 | 0.066 | 3.033| 0.291 | 0.077 [ 2.891
SEHEFRNBMES AR 9.354~10.006%) H 8 P8 Fy 134/ (2.851~3.033)
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~26.976%) > T LAREBILE (T 1.657~34.501%)
Ko i E R AR (A1 5y 1.845 ~ 30.338%) 5
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By S VU RE R A R EIRC B AR A R RS
FEFIZERCHRTE - B ~ ZRTRRE)BENE -
GEGTE 4 Fode 5 MIGSE ) EOETARMDERT - 40
22~[8 25 For - HHE T EE R A » SR A
FUREH B RO - #9 DL %3 58 DR (YRS
PEER (R A1 0.987~0.991) » L4
B SIS (R A 0.502~0.668) » i
B S E AR RH B MR (R /1774 0.073~0.287) «

F£5 AEEREOEEREERENGEESITERSE

FRIBCENGBESN— | MEENGEAE T | AREERGEE = | BRI
VB ” ” o ”

DR(%) | DRZ4; | DR(%) | DRZ4K | DR(%) | DRZ4 | DR(%) | DR Z4K
1 7.813 A 1.923 A 4.058 A 7.173 A
2 4.039 A 5.609 A 8.606 A 13.807 A
3 8.937 A 8.406 A 15.945 B 30.338 D
4 18.488 B 8.996 A 11.294 A 6.959 A
5 9.750 A 11.183 A 13.705 A 21.026 C
6 20.000 B 9.929 A 9.524 A 6.346 A
7 10.320 A 3.516 A 10.357 A 7.937 A
8 9.073 A 12.593 A 11.417 A 5.894 A
9 14.102 A 8.715 A 9.178 A 8.171 A
10 8.398 A 6.178 A 5.036 A 8.055 A
11 13.069 A 9.148 A 11.609 A 28.194 D
12 8.193 A 4.489 A 7.793 A 6.047 A
13 5.187 A 7.741 A 9.562 A 16.004 B
14 8.923 A 10.193 A 11.782 A 18.489 B
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%5 TEEE OB R TR TR R )

ke RIERCEAREHY — | BB " | ARICEMREEE = | hO BRI RESEH Y
| DR(%) | DR%4% | DR(%) | DR%4% | DR(%) | DR%4: | DR(%) | DR %4k
15 1.657 A 3.891 A 7.349 A 14.063 A
16 6.150 A 5.542 A 6.527 A 12.044 A
17 7.241 A 5.183 A 6.288 A 13.291 A
18 9.842 A 17.030 B 9.213 A 8.098 A
19 6.177 A 10.621 A 6.665 A 3.293 A
20 5.469 A 9.190 A 6.201 A 9.330 A
21 4378 A 7.595 A 9.260 A 12.286 A
22 7.034 A 8.235 A 8.154 A 9.662 A
23 5.750 A 1.026 A 10.437 A 9.523 A
24 6.497 A 5.468 A 20.747 C 11.572 A
25 4.854 A 9.243 A 8.151 A 6.204 A
26 5.950 A 7.185 A 6.984 A 5.006 A
27 6.670 A 10.794 A 13.809 A 3.361 A
28 9.334 A 11.765 A 4.634 A 3.484 A
29 8.896 A 2.735 A 11.150 A 4.598 A
30 23.011 C 3.462 A 12.861 A 9.779 A
31 8.107 A 6.666 A 11.929 A 14.465 A
32 7.443 A 7915 A 9.540 A 8.751 A
33 3.209 A 4.760 A 9.931 A 16.330 B
34 4213 A 6.512 A 11.434 A 16.764 B
35 10.153 A 3.926 A 8.245 A 11.459 A
36 10.086 A 9.841 A 7473 A 8.159 A
37 10.389 A 6.824 A 5.127 A 5.024 A
38 9.743 A 5267 A 9.190 A 12.058 A
39 25.004 D 5.863 A 7.995 A 12.268 A
40 4.621 A 8.120 A 7.062 A 9.406 A
41 3.634 A 0.000 A 8.023 A 16.817 B
42 7.800 A 15.006 B 3.303 A 3.451 A
43 4366 A 16.645 B 15.899 B 5.454 A
44 10.221 A 26.976 D 15.867 B 8.933 A
45 8.120 A 3.425 A 10.414 A 14.444 A
46 14.287 A 8.739 A 9.928 A 7.579 A
47 5.707 A 7.642 A 7.327 A 4.850 A
48 18.129 B 6.758 A 1.288 A 4385 A
49 12.144 A 10.777 A 7.599 A 9.049 A
50 7.562 A 10.314 A 5.022 A 7.903 A
51 8.788 A 8.378 A 14.163 A 13.137 A
52 8.170 A 5.842 A 5.116 A 8.819 A
53 7.117 A 5519 A 8.417 A 9.968 A
54 2.784 A 5.443 A 6.069 A 5.197 A
55 6.240 A 10.437 A 1.851 A 6.198 A
56 6.081 A 10.240 A 22.036 C 3.117 A
57 8.549 A 11.134 A 10.124 A 8.531 A
58 34.501 D 16.747 B 11.636 A 7.484 A
59 9.467 A 6.017 A 5.197 A 4.940 A
60 9.231 A 4.525 A 6.374 A 5322 A
61 8.464 A 9.818 A 7.119 A 11.339 A
62 1.690 A 6.348 A 4.787 A 9.785 A
63 3.864 A 7.273 A 13.087 A 8.139 A
64 10.428 A 11.295 A 6.144 A 10.085 A
65 9.449 A 6.077 A 3.278 A 4326 A
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5 ANEEECORGEMEERENREE T ERRED)
ke RIERCEAREHY — | BB " | ARICEMREEE = | hO BRI RESEH Y
| DR(%) | DR%4% | DR(%) | DR%4% | DR(%) | DR%4: | DR(%) | DR %4k
66 6.059 A 14.608 A 6.251 A 5.484 A
67 21.887 C 10.382 A 5915 A 19.488 B
68 5.090 A 7.178 A 4.922 A 12.097 A
69 4.662 A 6.517 A 3.425 A 10.014 A
70 3.166 A 9.205 A 8.914 A 8.788 A
71 5.159 A 8.800 A 5319 A 1.845 A
72 6.882 A 5.470 A 5.176 A 10.280 A
73 13.166 A 8.125 A 5.593 A 9.683 A
74 12.056 A 9.208 A 5374 A 8.064 A
75 9.392 A 14.225 A 0.934 A 8.575 A
76 9.289 A 5.250 A 13.667 A 8.171 A
77 5.775 A 3.911 A 17.304 B 5.636 A
78 5.208 A 7.803 A 4.807 A 5.680 A
79 7.345 A 10.109 A 3.770 A 15.245 B
80 8.258 A 8.552 A 6.538 A 8.487 A
81 4.835 A 6.849 A 7.515 A 9.453 A
82 8.864 A 6.699 A 5.738 A 6.686 A
83 11.180 A 4.145 A 5.155 A 4.765 A
84 9.543 A 8.447 A 10.426 A 7.825 A
85 6.045 A 6.482 A 6.887 A 7.368 A
86 8.870 A 0.000 A 3.050 A 10.767 A
87 10.750 A 3.101 A 0.000 A 9.517 A
88 7.785 A 8.197 A 4379 A 3.584 A
Min 1.657 0.000 0.000 1.845
Max 34.501 26.976 22.036 30.338
Ave 8.821 7.931 8.265 9.449
Dev 5.169 3.999 4.090 4.993
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Research on the Effects of Eating Attitude, Body image and Perfectionism
of Weight Controlled Male Undergraduates by Reality Therapy Group
Counseling — As the Sample of Ming Chi University of Technology

ENE

Han-Hsuan Chu

RS
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ABSTRACT

The main purpose of this study was to investigate the influence of eating attitude, body image and perfectionism
of weight controlled male undergraduates with reality therapy in group counseling. This study adopted the
nonequivalent pretest-posttest designs to investigate the students of weight loss programs from Ming Chi
University of Technology. The weight controlled male undergraduates of BMI over standard level were treated
with reality therapy in group counseling 90 minutes each week, for 8 weeks throughout the study. The 18 control
group and 23 experimental group students do the test of the eating attitude test-26 (EAT-26), the
multidimensional body-self relations questionnaire (MBSRQ-AS) and perfectionism scale before group
counseling. After that, they did the test of EAT-26, MBSRQ-AS and perfectionism scale again. The researcher
analyzed the data above with Mann-Whitney U test by SPSS for Windows 12.0. Reality therapy in group
counseling can improve the eating disorder to the weight controlled male undergraduates from this study. It

provided the reference for counseling weight controlled male undergraduates in the future.

Key words : reality therapy > eating attitude » perfectionism > weight controlled male undergraduates
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ABSTRACT

Three chemiluminescent systems were studied in this report. The first part is to explore the oxalate system by
analyzing the components of the Cyalume light sticks and preparing a series of para-substituted phenyl oxalates.
The second part is to study the energy transfer between luminol and fluorescent agents DPA, DBA, BPEA, and
BPEAg, by employing such singlet-triplet transferring fluorescent agents that are capable of energy
distinguishing. The third part is the research of ozonization and the subsequent chemiluminescent behavior of
aromatic dioxenes A, B and C that have been intensively investigated in our laboratory. It was found that
compounds A and C exhibit chemiluminescence while compound B does not. Compound A underwent oxidation
by singlet-oxygen (‘O,) in dichloromethane. Reaction intermediate dioxetane was formed followed by its
thermal decomposition into diester. Evidence of the formation of dioxetane is the observation of its
chemiluminescent spectrum which corresponds to the fluorescent spectrum of the electronically photo-excited

diester.
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The feasibility of construction competition-oriented sport facility in
school —The case of badminton arena
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ABSTRACT

There are lots of public sport facilities but they lack of functionality and can’t meet the international standards.
The purpose of this study was to discuss the feasibility of constructing competition-oriented sport facility in
school. This article first examined the functions and management of school sports facilities, the issues opening
up school sports facilities for community use and constructing competition-oriented sport facility in school. This
study used four dimensions to analysis the possibilities of construction badminton arena in school. According to
the result, this study suggested that the construction of competition-oriented sport facility in school was feasible.
The competition-oriented sport facility not only provided the function for education purpose, but also for the

sport events and public leisure purposes.

Keywords: Sport Facility Management, Badminton Arena, Sport Events
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