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Indoor temperature analysis for ceiling fan ventilation in a

classroom without air-conditioning

Student : Kuan-Ling Lai Advisor: Dr. Chien-Nan Lin

Department of Mechanical Engineering

Far East University

ABSTRACT

This article explores the indoor air quality and the temperature analysis of a
classroom where used ceiling fans without air-conditioning. The hypothesis of this study
is about the ANSYS’s simulation analysis of a primary school’s classroom which has 20
pupils and the outdoor temperature of 32°C at 3:00 p.m. in June.

The study found the speed of flow field in the classroom is kept below 0.3m/s under
the natural ventilation situation, the physical senses of airflow is near to have no feeling.
On the other hand, the turbulence of airflow is more apparently in a classroom with
ceiling fans. The average airflow velocity is kept below 1m/s, hence, students will not feel
uncomfortable because of the steady wind speed.

The influence of indoor air quality and natural ventilation is very clearly if the
window ventilators are closed in the classroom. The four ceiling fans’ layouts can also
improve the ventilation of the classroom. In particular, to open all ceiling fans will have
the greatest impact on the indoor temperature and flow field in the classroom. Secondly
impact is to open the two ceiling fans in front or at opposite corners. Lastly, the slight
impact on the air turbulence is to open the two ceiling fans next to the open window.

The classroom’s temperature can be decreased effectively by use of the ceiling fans



and its indoor temperature field is evenly under natural ventilation. Plus, the apparent
temperature will drop when combined with the effects of the indoor velocity field, and

the comfort level of the classroom will improve for these students.

Keywords: natural ventilation, indoor ventilation, ceiling fan
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ARER 5 D B RPN SRR g RERY AL 304 > KE2S A TP
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https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=MKyfI6/search?q=auc=%22%E6%A5%8A%E6%AD%A6%E6%B3%B0%22.&searchmode=basic

CO2 k& ¥ € A2i% 1000ppm > FIpt a2 k>3 1 3kis 25 A48 2 + v BEAER % ©
oA [12]00 P EF k3 5% I TRIFR, EEFE > 25* TCFD

Bk, TRTFEROSISHER LB AR RN BT E G ENER R

ot e FinRss otk v T4 0 Top A E R 0.4 B ARAZ b i 9 0.16m/s

h

X

LRV B X Ap A A4 4216 0.08m/se § & T

o

AL R AR R T ] SEBE ®

|l

Boa A H R g nRsBm > P naF g RpE R v o I3 BN RES AR

Aff e b TARBRT R ET BT T 2R N s i el

7
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https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=MKyfI6/search?q=auc=%22%E9%99%B3%E7%8E%9F%E7%A7%80%22.&searchmode=basic

— = Ze
= FrRZT

AFPTER? SHREIRRCRERE S® Y > 2 CFD FitBcEHa] 2 T 563457
BlEFEA > BEEREERTHERF TFEERFLEE  EFREPET A ERA
FIT A

3-1 F x5 B AT

ANSYS

R18.2
Academic

" '
700.00 (cm) i X

; i
175.00 525.00

B 3-1 %% 3 7 HEH
AT B S A KA HE KB AT RO B A S 3.5me
KESDRHEELT A LELTF L0242 ~F120204) L FE 7327 (F 90 24 -
120 2m ) BEA R - w P ERM200 24 X 90 &) KENF AP S
(120 22 X120 24 X 10 24 ) 10 E 4 £ 3 (£ 100 24 590 24 ~ % 60 >4 )

3-2 3+ B i 1 AR T R
3-9-1 5 4 ¥ B § 3 H K

e

* e A

H-

TRBENATFRLG  BHAT IR F FEB G OEAY o RREEL

EANE S BT RATF G2 ERf AP BAL 2 &P BEE 21808

SRy
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https://zh.wikipedia.org/wiki/%E5%8C%97%E5%9B%9E%E6%AD%B8%E7%B7%9A
https://zh.wikipedia.org/wiki/%E5%89%AF%E7%86%B1%E5%B8%B6%E5%AD%A3%E9%A2%A8%E6%B0%A3%E5%80%99

e A EAF R TEEF S FEEII0CHT o P RFAPKE X TR EHAEE
AR A BZRELP R EIEPNITINNAIEST ARFEGEFREE B2 E
A E80% M P F S ER FEEHERITR > EEE A RIMPHIEA o B s TEF R
e NMETERY HE S c TEARAIFAFEY A ERFFERLESE BT
AREHNISTONE - A P ETHIENT 94p o8 TRH162 P o T AFA NG
% 3-11981~2010 & 5 & * T 328 B~ 4 3-22017~2019 # = 3 * T 328 B ~ 4 3-32017~2019
£ TaE FER -

% 3-1 1981~2010 # S & * L32F & (C)

I A T . R e N T I T B e e L

AE 17.618.621.2]24.5]27.2]28.5(29.2|28.8|28.1|26.1]22.8]|19.1

% 3-2 2017~2019 &# S m ® L35F R (C)

A o A o U = A = A N B ,LH L2 €L €L -

2017 | 19.4 | 18.6{21.5 | 24.6 | 27.7 | 29.3 | 29.6 | 29.9 | 30 27.1123.8|19.1

2018 | 18.1 | 17.5 | 22.3 | 25.6 | 28.9 | 29 29.2 | 27.8 | 28.9 1 25.8 | 24.2 | 21.6

2019 | 19.7 | 22 22.5 | 26 26.9129.3129.2|28.7(28.4|27.1(23.5|19.8

# 3-3 2017~2019# s % TEZEARCC)

I =N T S B - T A B A S N I I T . B e Ay A

) )

2017 1 28.1129 |30.2]32.3|33.9|34.5|34.5|34.9|35.4]35.4|33.4]26.5
2018 [ 28.2130.6|31.2|32.5|34.2|32.5|35.2|34.4|34 |31.7|31.3|30.5
2019 | 28.931 30.7132.9133.9|34.6]35.434.6|33.9|33 |31.628.9

d i R RR PR TP R EEHF BT T F TR ARET 0

CAITZ Y TR FE RS I35 R TN AT REHRT B ) g R Tk

wE

BRKTS 2R -
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https://zh.wikipedia.org/wiki/%E5%B0%8D%E6%B5%81
https://zh.wikipedia.org/wiki/%E9%A2%B1%E9%A2%A8

3-2-2 B v 387 i
BrmA s Pfed s PR GPREERP G R F T
BAE S AL E T an FRRT  KERENARAP i FRRAFEPE S Y

TORE R T EHF RIS R FERG P FF o gy AP Ft s

=}

KT BRFERTa IR F TR RFIFR IR FEEATHRIPN DF T~ BR
o

'l

-

-
=%

—=\

3-3 Hc it HHk

Ao @R AR e Y 2 L A TR 2 2 K FLUENT - 2 7
BRKEMBT S N ERP SR 2 FimA N RS T R o 4L R 5
g SR R4 FeRERCEN ES TN S R
3-3-1 #4173 A25¢

7 BEK

. #2BiEHe G mEt i T=23:002pREF  R22EF  HEa5(F o452 5

BFPREF O EEAPREF
2. MAERATTEMBERRD o
3. ;;;{:Kﬁ:ﬁ BRI BER LT AT fifﬁf" 2L B o
4, A F AR HFEX E 5 = & F s 3 (turbulent flow) o

AP ARNBER - B HIEE R - ik 7. (Navier-Stokes) = #73% % $7 it /x4
EHR G XS N2 R R T 35(timeaverage) 2o LA 0 ALfr ARV A B
v 5k (tensor) e A 34 & 1 4T

i 4 & 425 (continuity equation )

=0 (3-1)
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# & > 42 ;' (momentum equation )

0 ap N
a—P(U. ’)__6_ g eff( a—X_J)—,OUi U, (3-2)

] ] J [

P

it £ 7 #23¢ (energy equation)

—ap 6p —
—pC uT)=u. a—+u o 7(k——pCpUjT) (3-3)

J J J

AV U' % % # & 4 (Reynolds stress) » UjT' % % # 4.3 # (Reynolds heat flux) -

Mg = B 5 5 2300 Uil -
Foon st

— S BB IRR E R ke B AR KRN 0 kE_% S it (turbulent kinetic

energy) ° e&_% i it £ 474 & (turbulent energy dissipation rate) o & # k-¢ ¥ i -3¢ (standard .-
¢ model) > {,f"gé Navier-Stokes equation#73i & » H L smge o U H AN 2 = > T anii
WATED o AP ERL e T AN R IT N E oA HE B 2 B anE i
MR LR o A < R * standard k- ¥ v st R RIS o

k-g > #2534 4o

Foida kg ﬁi%] = 4% 3¢ (turbulent kinetic energy k transport equation)

aixi(pkui)=a%ﬂu+g—;]§x—ﬂ+6k - pe (3-4)
FiriirF e @ %] = 4% ;% (turbulent energy dissipation rate ¢ transport equation)

éf(. (peu, )_aiKMGJSZ}FC G, ~Cp kz (3-5)
#4C,=009-C =144-C,=192"0,=10"0,=13"> 5 5% hik  u L

¥ i Ak & (turbulence viscosity) » o, % & # i e S & F oA #Hac S 2 ¢ (Prandtl

number for turbulent Kinetic energy) » o £.& & & i #Hic 5 & F ki €474 5 2 v (Prandtl

number for turbulent energy dissipationrate) - G, ¥_d T 5 R R 1A 4 X nd i » &
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G, =—pulul —- (3-6)
1 %K (Boussinesq hypothesis) 2 3% G, ek fA42 & F - R4 R
G, =uS* (3-T)

He S= ZSij Sij L TRk % ¥ % § % #k(the modulus of the mean rate-of-strain

e
X X.

T

35 % & %k £ (mmean rate-of-strain tensor) °

A oF Rt A # LRI ARF LA (Boussinesq eddy viscosity concept) - # X -3 3

@’;Zk‘?l’(“&%/ﬁmﬁ"’ B+ BRI Gad N TH 5

ou.
—poulu =y —- (3-8)
IO 1] /’lt aXJ
H
k2
/’lt o ,u_ (3_9)
&
IR R AEN L FRAGRT BN E S ML R LRI M R
LA
;u oT
—-pou T =1 — (3-10)
PE o, OX

CERREH PR RS RPH PR Rt o i ¥ 0 510

3-3-2 # R ix

2.PRBBPFRE: FRIBEIEERMOAF: e DA RBpEHETERR S
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Focch fig ko [14]

t, =t, +aG,/h, — e8R/h, (3-11)

e o

. , , e g < e e g ¢ s ar g wren g €ORIN
HY g ifiom e d o6 BRI e 5S4 A 5 Eaafiqis e 0

a LG 5 3.9C kTa 5 0Comiz= &6 ? TF 30 R{-6 " 238 30 A&

TR R 32 B G A% A Bt Gt 5 1000 Wm? > a2 05 &8 > et 5B A
H% 58CeFEEm Gt gi 900w/m? I S & ]‘% BRI E S57C o gagins Fig

MEEREARNER 0 GBI EPEEZ A6 A BB R SOOE 0 ARG E O
FEQACRL > - e P AR B FER o
SARFEHE 2 A BEHE 200W 25 o Bt FHEX A BEE L 222 Wm? (4
WER/Le e f##:100X2/1X0.9

4.h B FZFMEEE S o MR I0Pa E > MFER RTHTF v inE Y

2 23m/s HLEFER R o
3-3-3 il 258 2 s

A RPN TE 2 iR As S AR TR G iR R d AT R
P L el e R R R RE AR i R R 0 i S B 2 A2 anfR
7% o Flpt o q‘u% LAERKES Z RSN G URE R (TRREB) T PFRELEF
FRAA KRR RAIE > A 22 - BB AR g 4250 o
3-3-4 #iE >

BERR T A A FE Y e AN TN RE ARERxe BRI F RS
7 i * SIMPLE= j2 » SIMPLEA_# ~ (semi-implicit method for pressure-linked equations) 7
Bos TAHIERERA LS R NS 3 v AR FR-B T AR AR
R k3 E R4 B ea £ jad £ > 42(Navier-Stokes equation) & P 55 $H6 £ = 4250 -
Fondedn AR TR S 2 AR 2 A & 2 AR w R — 1+ b 2 (Firstorder upwind)

AR 4 3E R A% 4R = % (Standard) -
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RS TR TR CERZ Z WS e R T AT o RS A2

R 2 BE SR E SRRSO BN o a2 JraciE R s Bpe e TR

u~v-w~k~ e ~PEJ2 e ph - anfp NEARY > HE - BIEAIHEAT 2 - Uk
B2k o F)pt & % & @ ehs £ e (residual) 3

zceu p‘an AP T+ b— ap¢p‘
ap¢p‘

BE - S NEAEY T P e FERRAAALE )RR - PR AP TR

cells p

BB AT fd il - Sl A S E S K e L] N1 ek el

NESARAAL B0 > b 5 E P T AR E o

a4

I

3-3-6 - ERRIE

d SN HE L R e AE A e S i R R Y Rl g B R fRen
Frett ;) FHES 7 RV URFEERORMEE > L EREFEORFEL > A FEf2
SREL S GARRAR] o B R A S Bt o A v RRELRIRRER Y v 2T R B
ERBcLs bS8l F ~928 95521065 o 2 case 1 B3E > Bry=10m 2z =% Ti=F R
A A EE e B et gt 0 B R A B 306.617K ~ 307.130K ~ 307.511K -
307.742K > p 3% A W 5 1.76%~ 1. 27% ~ 0. 75% » #ch 2 $* 95 F enfe Bhicii 5 BeE st

2 A%
3-4 F FrBhek T8 iRy

108 & 127 30 pRTIMT PABAI TR ITEERAR | E3 T8930
g% Ak 34 4 0§ A fek 2 enTiod g Al 120~150 24 2% o 2 UG R
[13] 885 s L@ et F FRGE 105 24 5 Bl agkk #8 A& 960-70 24 -

F R AT L 0260 24100 24 Fr 150 o4 F B2 2P Eaplg T Y $0.651.0 4 1. 50
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%2 34 RIELTHEgR AL

1I07T8ERG6AZ 12AF2 L3 T5E ( Hiz: 2on)
B 3 -

6 116.9 117.4 116.3
T 121.2 121.7 120.6
8 127.1 127.6 126. 6
9 133.1 133.4 132.9
10 g 139.0 138.8 139.2
11 & 145. 4 144.7 146. 1
12 # 151.8 151.8 151.9

3/4 B> A 95 Xt 2.0(Pp %2 4%E2 LT NRh v %) TH5.T(H 513
FEERAITORT BE) I 2. 2(F 534 F%EEFTEPRL) AL 6.T(F 12

Ti 2 AT RE) o
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AR =X 2 " g =)
e F BEREEG

ARSI HE A RO RS % > ¥ CFD #@j2ir s % ik 5 AT H 2
R R AN EREA T REEFA R4l K IPEER (ORI IR
ERMFEEZAFX T FLBOFREP VY T T EBRDREANZ T o TR £
4-1 77 L HCe R ELE P o FHCNZ R RS E F ORI 0 Ao Bl 4-2~4-11 1T o

ANSYS
&5 BB B 6 L U 2
Academic

| AMBEH AR SRR /L‘
0.00 350,00 700.00 (cm) 7 X
_175.UJ:—525DD:-_]
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(©)FZP X0 T LE (DFFPZT 57 L
Bl 4-1 k25 P HER (QDODKEFIFTLBMEEANYTa s BBz R T o
N S LA I N

41 A BERR L e AR
o fos B R
[ * £ -2 24 14 >

&

'%!‘vr
=y
\4

)

<

Casel

Case?

Case3
Cased
Caseb

LR RGN R

Caseb

CaseT

Case8

Case9
Casel0

A-1 p R R B R 5@ * chE P RSB E RS F R

RV EGEVRY RV RVRGRERGN
<

4-1-1 Tcasel q- case 6 i# B 3o F IR % 2 1L R

KR 4-2@)% 3@ BRI MBI T LFIR o case ] frocase 6 B e e p AR R T o i
BRAAREAARKEPNAAHER G BRI A F IR ERERITE R A P A e
IR AF R ABBRTARE At e AR AT R % o @ ¥ AR 4-
2D)2 YRS 28 2@ BAF FFIR o case | Gy B T4 vt case 6 - 4t 5 fe

B i i T 0 03m/s 0 T B R RAR F ok i
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4-1-2 Tcase2 qv case 7 ik B 34 F I % 2" i

KB 4-3(@) k2 R H T RE T LB IR o case2 fr case 7 Fl i B ECT HE T G B B
Bal-2  @EREFDEMNFERPERE 7 2B 4-30)Y £a FR > F3A ﬁ’
BAH ST R OF B E R E G Y=15m A 5T 2 R e T 2,50/s
AR A-3OX B FM H BT S BIBARLT g B §bHbHR g F R RITE 5 A A e
WA LSRRG o AR AIDZ B FR > FARKEDG S e B NHER AR
MR A F SRR 5 1298 3T 2 R P AR R R g -
4-1-3 Tcase3 qr case 8 it & A # I % 2 vt iR |

KR AA@QKEERFTARTNF R BATENS B S 2 4B EFN LR/ F
B Rl DR OER RSP AR 4-40)Y B FR B R B R
2247 RPN R fPE > case 81 case 3int ik REE- S A AR 4-4(0)X B 5
Mo AREERTNRCUE B ST ARSEREL AR TS FISEHEP S 2>
4> g R BEARSF S 5 AR A-ADZ e FR o 3 H S 24 R fmﬁ;m

LRERERP A ZRRHLSFS
4-1-4 T case 4 ’fr’ case 9 % )iii‘lv\'ﬁ?IﬁLélv F"ﬁ;J

KR A-S@KFEAFRART LFR A e R LBHEL 5 4 REF KT
ForFEe L iR AR4D0)Y R FRL.0m B AR arFE RS0 A ] bm B
B BEE? OHER L2 FORE AR 450X R FR BN KEY R RS
X=375m> Fla$t e b 5B FRAPHSp > FALEPFR FRBRIPHE 4 A
T G AA A T - RS R R 45dZ B F R BN KEY PRS2
+APF LT A A AAIHT > RABFE R P VAR TR AR SR 4T F I

BEY FRE TS I case 3 F Pk R o

22



4-1-5 Tcase5 fv case 10 i & 34 F I % 2_ " i

KR A-6() k3 A FARET UFR > Br i h S 2B ERET KF g A
Beteper B9 caseS inHifdot case 0P A o BRI 4-6(D)Y B HM > LI F AR T
Bid R AR A 0 p RO SR @ case5 - 0 case 10 P AT BB 4-6(c)X #
BT FlE P R 2R b TR T F A FI A b RS R R SRS
IHE R RE R B case BER P AR 4-6(D)Z # 5 B 0 KR 5 HB I
Rz b o 23t 3¢ fF Z=45m 5 b o FL 2§ HIARE > BERERITLG &
Bog R - REGE R A S e
4-1-6 Tcasel v case 6§ & 34 F IR G 2" & |

KR A-T@Y B e 7 UgFR s emERFTF ATIRE T REOFRRMS - 2
BLRBPERASGIRTE A2 Y=1.0m #5  BErHEHBREAE P 2L T 5
PR B N E G S S Euhbl oo
4-1-T7 Tcase2 f- case7 B3~ F T % 2" & |

KR A4-T@)Y B a R A Fedh n 12073 %5 RKAOER > ¥ 3w

LTMFPERAAFTRLTE A AR T LB EINEPORBRET ZERAKRTE S
Td B SR T AR A A Y=1.0m B 6P BRB AT 55

eI g o (et case 1§ U AR o
4-1-8 Tcase3 fr case 8 B B34 F T % 2" i |

KR A4-9@)Y £ e 7 W RS iced Y=1.0m B EF EFhE R %M & Y=15m
Bo P ERRER G FREAES LTS RFRG DF REEOM G AR 4-90)X A5
B0 R PR B RO B AL A g LFIE BT R

L Rl 4-9(0)Z B e F IR o B DR 5 EONIT IR R F B FI O B h

o~

Rd

F i
)ig,l_fﬁ-»ﬁirﬁmm.fﬁ#’w’*»jj’ikfimf'ﬂfv m.ﬁ;eg : r'fE’J?vii‘a"
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4-1-9 Tcased qr case 9 F B34 F % 2 1L i

KB 4-10(@)Y # 5 ¥ 2E R & {e i R34 F T35 AR(b)X £ 5 %R X=2.0m
TR TR L FlEG BERBER I BAR A oo F oon i E G oA 4
F EFRLG 3 RBADERAL > AHERYPH S 14 T L HBPFHP S LR
OZ#w P FR > FIoFEFLED LREE FORPBAIRIDZFIHE Y FRE
hEREAET TP Z=4.5m AuhE B A TR L T 0 A Z=6TmF 6 hh el B
A2 E > FIN R T - MR
4-1-10 Tcase5 fv case 10 ;8 & 34 # I % 2.+ i

KR 4-11@)Y #6 FHER - AR e A p S 2EEHL BRDSFET B
Y=1.0m #£6 + § FEOETHAN - KHEP DR RS GFRETID R/ 4-T1OX B 6 » 5

ko ]FU FO E‘f”A_F"—fé > ’*Kp ﬁlaﬁu'ﬂmm_}i > xi'_glél ll(C)Zé‘m "}Iﬂ, ’ ’1‘:‘_?7( R a:.f\i

AR RS S SR N DRIV S S FEL E BES XYL R
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Lokl Steamine
1.000e+000 1.000e+000
8 .889e-001 8.88%e-001
7.778e-001 7.778e-001
6.667e-001 6.667e-001
5 5566-001 5.556e-001
4.4446-001 4.444e-001
3333e-001 3.333¢-001
2 2996-001 2.222¢-001
1.111e-001 1.111e-001
0.000e+000 i 59;??09+000
[m s*-1]
case 1
(a)% 3 i & B 5B
Velocity
Velocity Contour
Contour l 1.000e+000
' 1.000e+000 9.000e-001
9.000e-001 I 8.000e-001
I 8.000e-001 7.000e-001
7.000e-001 I 6.000e-001
I 6.000e-001 ' 5.000e-001
' 5.000e-001 4.000e-001
4.000e-001 [ 3.000e-001
r 3.000e-001 2.000e-001
2.000e-001 I 1.000e-001
I 1.000e-001 Im 52;(‘)'(])034-000
0.000e+000
[m s*-1]
(case 1)Y=0.6m # & B]
Yooty Contoar’
. 1.000e+000 . 1.000e+000
9.000e-001 9.000e-001
| 8.000e-001 t 8.000e-001
7.000e-001 7.000e-001
| 6.000e-001 t 6.000e-001
' 5.000e-001 ' 5.000e-001
4.000e-001 4.000e-001
[ 3.000e-001 - 3.000e-001
2.000e-001 2 000e-001
I 1.000e-001 I 1.000e-001
0.000e+000 0.00084000
[m s"-1] [m s*-1]
(case 1)Y=1.0m # & B] (case 6)Y=1.0m # & B]
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Velocity

Contour

. 1.000e+000

9.000e-001
I 8.000e-001
7.000e-001
I 6.000e-001
' 5.000e-001

4.000e-001
[ 3.000e-001

I 2.000e-001

1.000e-001
[m s*-1]

0.000e+000

(case 1)Y=1.5m # & B]

()7 F Y &£ & 1=
B 4-2 casel ~ case6 i & H A F Bl(a)k 3 # RHF IR

Velocity
Contour

. 1.000e+000

9.000e-001
r 8.000e-001
7.000e-001
r 6.000e-001
I 5.000e-001

4.000e-001
r 3.000e-001

I 2.000e-001

1.000e-001
[m s*-1]

0.000e+000

(case 6)Y=1.5m # & B]

B
B Z

#E AT R
B(b)7 Y #6 =5

7
~

Sooarnihe dotihe
1.000e+000 1.000e+000
8.889¢-001 8.889e-001
7.778e-001 7.778e-001
6.6672-001 6.667e-001
5.556e-001 5.556e-001
4.444¢-001 4.444e-001
3.333-001 3.333e-001
2.222e-001 2.2926-001
1.111e-001 1.1112-001

ety 0% 0.000+000

[m s*-1]
case 7
() % & B H I RE

Yoecty ooty

l 2.119e+000 l 1.660e+000
1.907e+000 1.494e+000
- 1.695e+000 - 1.328e+000
1.483e+000 1.162e+000
- 1.271e+000 - 9.962e-001

' 1.059e+000 ' 8.302e-001
8.476e-001 6.641e-001
- 6.357e-001 - 4.981e-001
4.238e-001 3.321e-001

I 2.119e-001 I 1.660e-001
0.000e+000 0.000e+000

[m s”-1] [m s*-1]

(case 2)Y=0.6m # & ]
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(case 7)Y=0.6m # & B]
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Velocity
Contour

2.003e+000
1.802e+000
1.602e+000
1.402e+000
1.202e+000
1.001e+000
8.010e-001
6.008e-001
4.005e-001
2.003e-001

0.000e+000
[m s”-1]

(case 2)Y=1.0m # & B]

Velocity
Contour

2.528e+000
2.276e+000
2.023e+000
1.770e+000
1.517e+000
1.264e+000
1.011e+000
7.585e-001

5.057e-001

2.528e-001

0.000e+000
[m s*-1]

(case 2)Y=1.5m # 5 M)

Velocity

Contour

1.497e+000
1.347e+000
1.198e+000
1.048e+000
8.982e-001
7.485e-001
5.988e-001
4.491e-001
2.994e-001
1.497e-001

0.000e+000
[m s*-1]

i)

/—\
e}
&
w2
(¢]
|

p—
b
-
(=]
8

T
=1

Velocity

Contour

2.087e+000
1.878e+000
1.669e+000
1.461e+000
1.252e+000
1.043e+000
8.346e-001
6.260e-001
4.173e-001
2.087e-001

0.000e+000
[m s*-1]

(case 7)Y=1.5m # 5 [

D) Y#RG =823 RA07F R

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

(case 2)X=2.0m # & ]

Velocity

Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s7-1]

(case 7)X=2.0m # & [



Y oo
1.000e+000 1.000+000
9.000e-001 9.000e-001
8.0006-001 8.000e-001
7.000e-001 7.000e-001
6.000e-001 6.000e-001
5.000e-001 5.000e-001
4.000e-001 4.000e-001
3.000e-001 3.000e-001
2.000e-001 2.000e-001
1.000e-001 1.000e-001

e 0.0006+000

[m s*-1]
(case 2)X=5.7m # & [ (case 7)X=5.7m # & B]
C) 2 XE& =328 &4~ F

Velocity

Contour
1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.0006-001
1.000e-001
0.000e+000

[m s*-1]

(case 2)Z=6.7m # & [

iv‘v

B
B Z

dDZ#Ew

BC) 2k X5 =528 R4 R()ZEH

Velocity

Streamline
1.000e+000
8.889e-001
7.778e-001
6.667e-001
5.556e-001
4.444e-001
3.333e-001
2.222e-001
1.111e-001

0.000e+000
[m s*-1]

(case 7)Z=6.7m # & ]

@# R AT R
Bl 4-3 case2 ~case7 R RF A FR(QKZFEZAFARBDL 2 F YEG B2 R AF

B2 ERATH

Velocity

Streamline
1.000e+000
8.889e-001
7.778e-001
6.667e-001

5.556e-001

2.222e-001
1.111e-001

0.000e+000
[m s*-1]

()% % & B Fin ALH
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Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m sA-1]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

Velocity

Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

(case 3)Y=1.5m # & ]

b) Y #as =k

29

[m s*-1]

Velocity
Contour

[m s*-1]

Velocity

Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001
0.000e+000

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001
0.000e+000

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001
0.000e+000

[m s*-1]

(case 8)Y=1.5m # m ]

2 i R A TR



Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s7-1]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4 .000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

(case 3)X=2.0m # & ]

(case 3)X=5.7m # m M)

) 2k X#&a5

(case 3)Z=6.7m # & [

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m sn-1]

(case 8)X=2.0m # m ]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

(case 8)X=5.7m # m B]

B2 RATE

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

Velocity

Conlour
1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

(case 8)Z=6.7m # m M

d 28k Z#&5 2% 2 % B~ 7 F
Bl 4-4 case3 ~case 8 RHA F R(A)KZE RS TARO I F Y £ 5 2B 28 RAF
Blo)r b X &6 =523 BATHA* F ZR6 2828847 F
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1.000e+000 Velocity
Streamline
1.000e+000
7.500e-001 8.88%9e-001
7.778e-001
6.667e-001
5.000e-001
5.556e-001
4.444e-001
2.500e-001 3.3336-001
2.222e-001
0.000e+000 1.111e-001
Ao
[m s"-1] 0.000e+000
[m s*-1]
case 9
e oy
(a) HE iR BFIRE
- Velocit
Velocity Contoury
Contour
1.000e+000 1.000e+000
9.000e-001 9.000e-001
8.000e-001 8.000e-001
7.000e-001 7.000e-001
6.000e-001
6.000e-001
5.000e-001
4.000e-001 5.000e-001
3.000e-001 4.000e-001
2.000e-001 3.000e-001 |
1.000e-001 2 000e-001
0.000e+000
[ment] 1.000e-001
0.000e+000
[m s*-1]
. Velocity
\és!‘c.):l:try Contour
1.000e+000 1.000e+000
9,000e-001 9.000e-001
8.000e-001 8.000e-001
7.000e-001 7.000e-001
6.000e-001 6.000e-001
5.000e-001
5.000e-001
4.000e-001
3.0000-001 4.000e-001
2 000e-001 3.000e-001
1.000e-001 2.000e-001
0.000e+000 1.000e-001
[m s*-1]
0.000e+000
[m s*-1]
(case 4)Y=1.0m # & B] (case 9)Y=1.0m # & B]
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Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s™-1]

(case )Y=1.5m # & §]

(b) 2k Y&

Yoo
1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[ms”-1]

(case 4)X=2.0m # & ]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s7-1]

(case 4)X=3.75m # & [

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s™-1]

(case 4)X=5.7m # m [

(c) 2 F X#wn

32

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

(case 9)Y=1.5m # & B]

FEZERAST

Velocity

Contour
1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s”-1]

(case 9)X=2.0m # & B]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

(case 9)X=3.75m # & ]

ety
1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

(case 9)X=5.7m # w ]

FEzZERAT



Velocity

Contour
1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m sh-1]

Velocity

Contour
1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m sh-1]

Velocity

Streamline
1.000e+000
8.889%e-001
7.778e-001
6.667e-001
5.556e-001
4.444e-001
3.333e-001
2.222e-001
1.111e-001

0.000e+000
[m s*-1]

[

(case 4)Z=2.2m # & ]

(case 4)Z=4.5m # & ]

(case 4)Z=6.7m # & ]

(]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s”-1]

(case 9)Z=2.2m # & B]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[msh-1]

(case 9)Z=6.7m # & B

d) 2 F Z85 252 RAF

Bl 4-5 cased ~case 9k R HA T B()KZEREARBD)F b YRG =52 F R AT
BrF XEa ZE2EgRAFR?FZEG ZE 28RS F

A
P

case 5

Velocity

Streamline
1.000e+000
8.889%e-001
7.778e-001
6.667e-001
5.556e-001
4.444e-001
3.333e-001
2.222e-001
1.111e-001

0.000e+000
[m s~-1]

case 10

(K % & R HARE
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Velocity Velocity
Centour 2 Contour

l 1.000e+000 l 1.000e+000
9.000e-001 9.000e-001
I 8.000e-001 I 8.000e-001
7.000e-001 7.000e-001
I 6.000e-001 I 6.000e-001
[ 5.000e-001 I 5.000e-001
4.000e-001 4.000e-001
[ 3.000e-001 - 3.000e-001
2.000e-001 2.000e-001
I 1.000e-001 I 1.000e-001
0.000e+000 0.000e+000
[m s*-1] [m s~-1]
(case 5)Y=0.6m # &
Velocity Velocity
Contour 2 Contour
' 1.000e+000 . 1.000e+000
9.000e-001 9.000e-001
[ 8.000e-001 - 8.000e-001
7.000e-001 7.000e-001
[ 6.000e-001 r 6.000e-001
[ 5.000e-001 - 5.000e-001
4.000e-001 4.000e-001
- 3.000e-001 r 3.000e-001
2.000e-001 2.000e-001
I 1.000e-001 I 1.000e-001
0.000e+000 0.000e+000
[m s7-1] [m 5";1]
Velocity
Contour 2 Velocity
1.000e+000 Contour
9.000e-001 1.0008+000
8.000e-001 9.000e-001
7.000e-001 8.000e-001
6.0008-001 7.000e-001
5.000e-001 6.000e-001
4.000e-001 5.000e-001
3.000e-001 4.000e-001
2 000e-001 3.000e-001
1.000e-001 2.000e-001
0.000e+000 1.000e-001
[m s-1] 0.000e+000
[m s~-1]
(case 5)Y=1.5m # & [] (case 10)Y=1.5m # & [

(b) 2 Y # & =% 2 RATF B
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Velocity

Cantour
1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[msr-1]

Velocity

Contour
1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m sr-1]

(case 5)X=5.7m # w [

st
1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[ms™-1]

(case 10)X=2.0m # & [

Yo
1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001
0.000e+000

[m s*-1]

(case 10)X=3.75m # & B]

Velocity
Cantour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4 .000e-001
3.000e-001
2 000e-001
1.000e-001

0.000e+000
[m s*-1]

(case 10)X=5.7m # & [

() 7l X#6 =323 AA7%H



Velocity
Contour

1.000e+000
9.000e-001
8.000e-001
7.000e-001
6.000e-001
5.000e-001
4.000e-001
3.000e-001
2.000e-001
1.000e-001

0.000e+000
[m s*-1]

(case 5)Z=2.2m # & [

Velocity Velocity

Contour Contour
1.000e+000 1.000e+000
9.000e-001 9.000e-001
8.000e-001 8.000e-001
7.000e-001 7.000e-001
6.000e-001 6.000e-001
5.000e-001 ! 5.000e-001
4.000e-001 4.000e-001
3.000e-001 3.000e-001
2.000e-001 - 2.000e-001
1.000e-001 1.000e-001
22005*000 0.000e+000

[m s*-1] [m s"-1]

(case 5)Z=4.5m # & ]

g e
1.000e+000 1.000e+000
9.000e-001 9.000e-001
8.000e-001 8.000e-001
7.000e-001 7.000e-001
6.000e-001 6.000e-001
5.000e-001 5.000e-001
4.000e-001 4.000e-001
3.000e-001 | 3.000e-001
2.000e-001 2.000e-001

1.000e-001 1.000e-001

0.000e+000 0.000e+000
[m s"-1] [m s™-1]

(case 5)Z=6.7m # & [ (case 10)Z=6.7m # 5 ]

(d 7 Z8% 5247 E
Bl 4-6 case5S~case 10 B HA T BlQ)KZERF A ABDL) I F YRG =82 384
"H'TE](C)? i Xﬁ"ﬁi i B i}i)i»éo\'# E](d)] = Zé}a Tiﬁiii)ié\#ﬁ?]
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Temperature
Contour

. 3.081e+002
3.076e+002
[ 3.071e+002
3.066e+002
- 3.061e+002
[ 3.056e+002
3.051e+002
[ 3.046e+002
3.041e+002
I 3.036e+002
3.031e+002

[K]

Temperature
Contour

. 3.081e+002
3.076e+002
- 3.071e+002
3.066e+002
- 3.061e+002
- 3.056e+002
3.051e+002
- 3.046e+002
3.041e+002
I 3.036e+002
3.031e+002

K]

Temperature
Contour

. 3.081e+002
3.076e+002
r 3.071e+002
3.086e+002
- 3.061e+002
[ 3.056e+002
3.051e+002
- 3.046e+002
3.041e+002
I 3.036e+002
3.031e+002

[K]

(case 1)Y=1.5m # & &

37

Temperature
Contour

. 3.081e+002
3.076e+002
[ 3.071e+002
3.066e+002
I 3.061e+002
- 3.056e+002
3.051e+002
[ 3.046e+002
3.041e+002
l 3.036e+002
3.031e+002

[K]

Temperature
Contour

. 3.081e+002
3.076e+002
F 3.071e+002
3.066e+002
- 3.061e+002
- 3.056e+002
3.051e+002
- 3.046e+002
3.041e+002
I 3.036e+002
3.031e+002

[K]

Temperature
Contour

. 3.081e+002
3.076e+002
F 3.071e+002
3.086e+002
- 3.061e+002
r 3.056e+002
3.051e+002
r 3.046e+002
3.041e+002
I 3.036e+002
3.031e+002

[K]

(case 6)Y=1.5m # & ]
Bl 4-Tcasel ~case 6 e o Y& & =% 2§ B34 7 B



Temperature
Contour

l 3.081e+002

3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002

3.041e+002
I 3.036e+002

3.031e+002

[K]

Temperature
Contour

l 3.081e+002

3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002

3.041e+002
I 3.036e+002

3.031e+002
[K]

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002

3.031e+002
[K]

(case 2)Y=1.5m # & B]

Temperature
Contour

. 3.081e+002
3.076e+002
F 3.071e+002
3.066e+002
- 3.061e+002
- 3.056e+002
3.051e+002
r 3.046e+002
3.041e+002
I 3.038e+002
3.031e+002

[K]

Temperature
Contour

. 3.081e+002

3.076e+002
I 3.071e+002
3.066e+002
r 3.061e+002
r 3.056e+002
3.051e+002
[ 3.046e+002

3.041e+002
I 3.036e+002

3.031e+002

[K]

Temperature
Contour

. 3.081e+002

3.076e+002
r 3.071e+002
3.066e+002
r 3.061e+002
I 3.056e+002
3.051e+002
I 3.046e+002

3.041e+002
I 3.036e+002

3.031e+002

K]

(case 7)Y=0.6m # & ]

(case 7)Y=1.5m # & B]

@) 2 Y#s =E2Z BRATH
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Temperature

Contour
3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature
Contour

3.081e+002

3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature

Contour
3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

ZREALTR )ZFe 52 BRE LT R

3.076e+002

(case 2)X=2.0m # & B

(case 2)X=5.7m # & [

Temperature

Contour
3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 7)X=2.0m # & B

e
3.081e+002
3.076e+002 |
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 7)X=5.7m # & B

O)FF XEG =82 BRALFH

(case 2)Z=6.7Tm # 5 [

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002

3.031e+002
(K]

(case 7)Z=6.7Tm # & [

©Z#d =52 ERATH
Bl 4-8 case2~case 7T R EF A~ T Rl(a2 F Y& ~E 2 FRLATHBO*PF X5 =%
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Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002

3.031e+002
K]

Temperature
ontour
3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature
Contour

3.081e+002

(case 3)Y=1.5m # & B]

(a)* F Y #&

3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002

|

2

Wi

3.036e+002

3.031e+002
[K]

(case 3)X=2.0m # & []
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Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
[K]

3.036e+002
3.031e+002

(case 8)Y=0.6m # m ]

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
[K]

3.031e+002

(case 8)Y=1.0m # & B]

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002

3.031e+002
K]

(case 8)Y=1.5m # & B]

P2 BRRAT

Temperature
Contour

3.081e+002
3.076e+002

3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002

3.031e+002
K1

(case 8)X=2.0m # & B]




Temperature

Contour
3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature
ontour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

BRATC AR ZHEG 52 BR AT

(case 3)X=5.7m # & [

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 8)X=5.7m # & []

O XEd =52 884

(case 3)Z=6.7Tm # & B]

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 8)Z=2.2m # & B]

Temperature

Contour
3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 8)Z=6.7m # & B]

Pk ZEG =2 BREAT
B 4-9 case3~case 82 B AL T B P F Y& G =52 BRAFTO)3F X5 =8 2



Temperature

Cent Temperature
o e O81e+002 /]\\\ Gontbur
3.076e+002 | 3.081e+002
3.071e+002 3.076e+002
3.066e+002 3.071e+002
3.061e+002 3.066+002
3.056e+002
3.051e+002 3.061e+002
3.046e+002 3.056e+002
3.041e+002 3.051e+002
3.036e+002 3.0466+002
3.031e+002
K] 3.041e+002
3.036e+002
3.031e+002
(case 9)Y=0.6m # & ]
Temperature
Contour Temperature
3.081e+002 Contour
3.076e+002 3.081e+002
3.071e+002 3.076e+002
3.066e+002 3.071e+002
3.061e+002
3.066e+002
3.056e+002
3.051e+002 5.061e+002
3.046e+002 3.056e+002
3.041e+002 3 051e+002
3.036e+002 3.0466+002
3.031e+002
K] 3.041e+002
3.036e+002
3.031e+002
[K]
(case 9)Y=1.0m # & M)
Temperature Temperature
Contour Contour
3.081e+002 3.081e+002
3.076e+002 3.076e+002
3.071e+002 3.071e+002
3.066e+002 3 0666+002
+
3.061e+002 008
3.056e+002 3.061e+002
3.051e+002 3.056e+002
3.046e+002 3.051e+002
3.041e+002 3.046e+002
3.036e+002 3 041e+002
3.031e+002
K] 3.036e+002
3.031e+002
[K]
(case 4)Y=1.5m # & ] (case 9)Y=1.5m # & B]

@2 F Y#H e =B 8RAFF
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Temperature
Contour

3.081e+002
3.076e+002

3.071e+002 |

3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

L
3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 4)X=2.0m # & ]

3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
[K]

(case 4)X=3.75m # & [

(case 4)X=5.7m # 5 ]

Temperature
Contour

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

3.081e+002
3.076e+002

3.031e+002

B

(case 9)X=3.75m # 5 B

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 9)X=5.7m # & B]

)7k XEm =32 FAEAF



Temperature
Temperature Contour
Gontour 3.081e+002
3.081e+002 @ ————
3.076e+002 3.076e+002
3.071e+002 3.071e+002
3.066e+002 3.066+002
3.061e+002 3.081e+002
3.056e+002 3.056e+002
3.051e+002 3.051e+002
3.046e+002
e 3.0460+002
3.041e+002
3.0366+002 3.041e+002
3.031e+002 3.036e+002
I 3.031e+002
Kl
Temperature
g?’mgzrature Conigm
3.081e+002 3.081e+002
3.0766+002 3.076e+002
3.071e+002 3.071e+002
3.066¢+002 3.0666+002
3.061e+002 3.061e+002
3.056e+002 3.0566+002
3.051e+002 3.051e+002
3.0466+002 3.0466+002
3.041e+002 3.041e+002
3.036e+002 3.036e+002
3.031e+002 3.031e+002
[K] K]
Temperature
Contour Temperature
3.0816+002 Contour
3.076e+002 3.081e+002
3.071e+002 3.076e+002
3.0666+002 3.071+002
3.081e+002 3.066e+002
3.056+002 3.081e+002
3.0516+002 3.056e+002
3.046e+002 3.051e+002
3.0416+002 3.046e+002
3.036e+002 304124002
K 3.031e+002 3.036e+002
3.031+002
K]
>4 2 E
. i S
(case 4)Z=6.7m # = B S Fpel-te
- I g

i

O F ZEG B2 ERAT
B 4-10 case4 ~case 9 Z EEAFTH()* b YR G =32 BRAFTbD)F F X 6 =% 2
ERAT(@QI R ZEG BB ERAT
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Temperature

Contour 2
3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002

3.031e+002
[K]

(case 5)Y=0.6m # & []

Temperature
Contour 2

. 3.081e+002

3.076e+002
r 3.071e+002
3.066e+002
r 3.061e+002
r 3.056e+002
3.051e+002
r 3.046e+002

3.041e+002
I 3.036e+002

3.031e+002

[K]

(case 5)Y=1.0m # & []

Temperature
Contour 2

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002

3.031e+002
[K]

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

[K]

Temperature
Contour

>

45

. 3.081e+002

3.076e+002
r 3.071e+002
3.066e+002
r 3.061e+002
[ 3.056e+002
3.051e+002
[ 3.046e+002

3.041e+002
I 3.036e+002

3.031e+002

K]

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

K]

(case 10)Y=1.5m # & ]

E2ZgRAH



Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 5)X=5.7m # 5 ]

Temperature
Contour

3.081e+002

3.076e+002 .
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 10)X=2.0m # & ]

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 10)X=3.75m # & B]

Temperature
Contour

3.081e+002

3.076e+002 |
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 10)X=5.7m # & [

b)F e X &G =82 FRAF



Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.086e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

'}E&A\#(C)Z B ZBA G B2 BRAF

(case 5)Z,=4.5m 25 B

(case 5)Z=6.7m £ & M

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

(case 10)Z=2.2m # & ]

Temperature

ontour
3.081e+002

3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

Temperature
Contour

3.081e+002
3.076e+002
3.071e+002
3.066e+002
3.061e+002
3.056e+002
3.051e+002
3.046e+002
3.041e+002
3.036e+002
3.031e+002

~ (case 10)Z=6.7m # & Bl

OB ZEGEE2ZBRAT
Bl 4-11 caseS~case [0 Z R R AT R(@Q2 Y& 5 ZR2BAELA T D)7k XEw =8 2
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