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#:4E: Define— Units...
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crank-angular-velocity )]
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FTF Solver ¥ B X IHHEMI ] 5-8 o, LRIEFERIABCE R REWE 2 2K .
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" Density Based = Explicit
Space ) Time
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" Relative
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" Least Squares Cell Based
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¥4E: Define—~Models— Viscous...
FTIT Viscous Model X 1EHE, H1P] 5-9 17w,

(a) 1%EF¥ k-epsilon, T FF Viscous Model W& X UFHE, W1 5-10 FrR.
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[ viscous Nodel
Model Model Constants
" Inviscid Cmu
" Laminar ’m—
" Spalart-Allmaras (1 eqn)
& k-epsilon [2 eqn) C1-Epsilon
" k-omega [2 eqn) 1.44
" Reynolds Stress (5 eqn]
- 4 C2-Epsilon
k-epsilon Model 1.92
= Standard
~ RNG TKE Prandtl Number
" Realizable 1 =
Near-Wall Treatment UserDefined Functions
+ Standard Wall Functions Turbulent Viscosity
Bl vizcous Nodel € Mon-Equilibrium Wall Functions || [ =
" Enhanced Wall Treatment
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" Inviscid TKE Prandtl Number =
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" Spalart-Allmaras [1 eqn] TDR Prandtl Number

" k-epsilon [2 eqn] none =
" k-omega (2 eqn]
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#4E: Define—Operating Conditions...
FTHREHEQTE] 5-11 iR, OR%F FLUENT BRSOl MR UE) FI%E S
F s JIHIALE(0,0), HEH Gravity HREHE, Fosih E Ty, JHAE Y FErPiiA-9.81,
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Pressure Gravity

Operating Pressure [pascal] | ¥ Gravity

]1 81325 Gravitational Acceleration

Reference Pressure Location || X [M/s2] g
Xl o Y (mfs2] [~9 g1
Y, _
Variable-Density Parameters

I Specified Operating Density

0K ‘ Cancel| Help]
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Step 3 EEBE/RLN ZE SN
$#4E: Define—Materials...
FTHREREQT ] 5-12 Fro, ABIhish 57K, FLUENT PR R 45X —
Y, P, BEEEHE.
(a) #ii5 Fluent Database, F]JF FLUENT HafF [IARI B, K 5-13 iR,
(b) 7EIH Fluent Fluid Materials T 312 HE Pk % water-liquid[h20<1>], i Copy
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#4F: Define—Boundary Conditions...
$TFF Boundary Conditions ¥ & X 15HE, 41K 5-14 Fros.
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glaterials @
Name Material Type Order Materials By
1air 1fluid L] * Name
Chemical Farmula Fluent Fluid Materials S Chemigal FOfmale |
| fair =| £ Fiuent Database., |
Mixture User-Defined Database...
Properties
Density (kg/m3) Icunslanl ;I Edit. J
‘1 .225
Wiscosibalknfmss] |cnnslant LI Edit..
J1 .7894e-05
E|
ChangeJCreale] Delete ] Close ] Help
Bl 5-12 SRR B R AL
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Fluent Fluid Materials  =| Material Type

vinyl-trichlorosilane [sicl3ch2ch)

| [fruia
vinylidene-chloride [ch2ccl2)

water-vapor [h2o]
wood-volatiles [wood_vol)

* Name
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[ Detete

Properties

Order Materials By

||| © Chemical Formula

E Boundary Conditions

Density [kgtm3] 1

constant

lws.z

|

Cp lFkgH ‘ constant

= e |

|u1sz

Thermal Conductivity [w/m-k] kunstam

=] iew |

Il].ﬁ

Yiscosity (kg/m-s] J

constant
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.| Edu

we | copy | Close | Help |
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Zone

default-interior
default-interior:001
fluid-1
fluid-2
fulid-inner
fulid-outer
inlet
outlet
wall-1
wall-2

B 5-13  FPRLESEXTTHE

1D
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] Cupy...l “Ciase] Help |

BoE fluid-1 AR R IKL R4 AF
7t Zone FIAIEFE fluid-1, BRI SR EEA fluid, SR )5 i Set #, $1FF fluid-1
RSB EXTUEHE, WP 5-15 7R, 7E Material Name 741 RHEH £ FF water-liquid; 7

Motion X} W [f] Motion Type i%## Moving Reference Frame, #JH ' A] L & X5, fluid-1 J& 7
BhIX 1, 7E Rotational Velocity JiX W ] Speed H#ii A\-1280.

BEE fluid-2 PRI T 51T

FERAN IR fluid-2 AR IR BN SO water-liquid,  FAZHE I ERIAE, 0
K 5-16 is. VERIZXEAZHHSHE R .

BaTWNEE: LS SN

K 5-14 A EBENTIHHE

7t Zone F=HIEHE inlet, WIYEAI Type 2 A S 7n HZE AR Velocity-inlet, Hiifi Set %4,
W FT IR B St s B R AE, Wil 5-17 Fios; 7E Velocity Magnitude (N IFEFED A2 NI 2,

A A N EPE constant CRE{HE D o
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Material Nameiwater—liquid - Edit.. Material Name [yaterliquid | ~| Edit...
I Porous Zone I~ Porous Zone
" Laminar Zone " Laminar Zone
I Source Terms ™ Source Terms
I” Fixed Values ™ Fixed Values
Motion | Porous Zone | Reaction | Source Terms | Fixed Values | Motion 1 Porous Zone ] Reaction ] Source Terms] Fixed Values]
Motion TYPE]Muving Reference Frame L] El Rotation-Axis Origin -
Rotational Yelocity _ Translational Velocity X [m] 10
Speed [rpm] [-1280 X [mfs) [g Y (m) I“—
v s
I a Mation TYPelSlatinnary :J .__J
0K Cancel Help 0K Cancel Help

K] 5-15  fluid-1 SR A A4 3 E Kl 5-16  fluid-2 FAKK I A4k

[X]

E¥clocity Inlet

Zone Name
iinlet

Momentum | Thermal | Radiation | Species | DPM | Multiphase | UDS |

Velocity Specification Meth ‘}“ gnitude, Normal to Boundary

Reference Frame 1Ahsu|ule

Lefle L

Velocity Magnitude [m/s) Jz Imnstanl
Turbulence
Specification Method IK and Epsilon j
Turbulent Kinetic Energy [m2/s2] I1 Jconstant j
Turbulent Dissipation Rate [m2/s3) |1 ‘l:nnstant j

0K ] Can[:el] Helpl

K] 5-17 S8 a0 A B S AE

Ve Y L0 AT
fE Zone £~ NIEFE outlet, i Set #%4ll, FTFF Outflow X iEHE, WP 5-18 fiax, frfF

BROABCE, il OK HHIAfA
EOutflo' .

Zone Name
1uutlet

Flow Rate Weighting |4

oK | iCancei] Help |

Kl 5-18 i S 4k 1 T AE
WE fluid-inner 1348 5441 .
fE Zone FIIEHE fluid-inner, & 2% NI TS Wall, A0S A4 75 B
o interface. J71 R (EIFAERIL Rk T interface, M RGN EHHAIALS), B
o OK %A

W H fluid-outer K1 7L 514 o
1F Zone FIHIEFE fluid-outer, [FIFEM) 5%+ fluid-outer K174 FE4&AFE54h interface.
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(a) #£ Zone FIHEHE wall-1, Hd; Set #%41, FTGHGHEWI P 5-19 BT

Evanl &4
Zone Name
1»:311—1
Adjacent Cell Zone
1F1uid—1
| Thermat | Radiation | Species | DPM | Multiphase | uDs |
Wall Motion ~Motion
~ " .
i~ f;::i‘:.nax;xa”  Relative to Adj Cell Zone  SPeed [rpm)
. & ' Absolute 8
' Rotation-Axis Origin
~ Tra A O T Ll S IO
 Ho E X(ml e
" Components
£ | Yme
Shear Condition
& No Slip
" Specified Shear
" Specularity Coefficient
=
Wall Roughness .
Roughness Height [m) Ig J[:unslanl :_J
Roughness Cnnstantig_s Icunstant j
0K I Cancel] Help ]

& 5-19

W )i ) SO AEHE

(b) 7£ Momentum X} )3 [] Wall Motion | [fi% #* Moving Wall, i & &iE5) 1.
(c) FEUEI R FF I Motion Xf N Iji % 71 Rotational, 3 &%3)).
(d) JEFE Relative to Adjacent Cell Zone, IXF¥ F 5t bt Ji AR — AL [R) I 55 3

5 AE R o
¥:4E: Define—Grid Interfaces...

FIFXSTEHEM B 5-20 775, 48 Grid Interface H ANAZ S [ 1 44 B interface-zk; £ Interface
Zone 1 RNk fluid-inner, 7F Interface Zone 2 FIHi%ET fluid-outer. il Create 324 A EEAS
T, XA SR, fluid] B fluid2 5 SR R GEAS T .

gGrid Interfaces
Grid Interface Interface Zone 1 Interface Zone 2
interface-zk =l = B!
fulid-inner fulid-inner
fulid-outer fulid-outer
Interface Type Boundary Zone 1 Interface Wall Zone 1
I Periodic J ]
,r Smimiad Boundary Zone 2 Interface Wall Zone 2
?Crealej 1 List ] Close I Help I

Pl 5-20 KA ST T 6 TEAE

SRARTTVE BT B L
SRABSHEE
#4E: Solve— Controls— Solution...
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FITFUIE 5-21 From(FIRTEHE, RSN s )57 30 SIMPLEC, Xahit . iz BeAn
FERCR B HE —pril KU 3, FEA TR

E Solution Controls

Equations

=] =| Under-Relaxation Factors

Flow
Turbulence

Density ’1—

Pressure (g3 j
Body Forces |4

Pressure-Velocity Coupling

Momentum [g,7 _l

Discretization

JSIMPLEC

Skewness Correction

j PIBSSUTE1Standard

10

ﬂ M”"‘E“t”mjsemnd Order Upwind

Turbulent Kinetic E“°'QY1Second Order Upwind

Turbulent Dissipation Rate tSecund Order Upwind

0K ‘ Default] Cancel| Helpl

IR

Kl 5-21  SRARSHE B TR HE

¥4E: Solve—Monitors— Residual...
FIFFFR ZE OB X URHE, 1E$E Option R Plot, JHABARFFERIAEE -

I .

¥4E: Solver— Initialize— Initialize...

FIFFAIGE A UGHE,, Q] 5-22 7w, 3F H ik Compute From 4 inlet, {K X i Init. Apply

1 Close 244 .

{417 case 1.

E Solution Imitialization
Compute From Reference Frame
{inlet L] * Relative to Cell Zone

" Absolute

Initial Yalues

Gauge Pressure [pascal) g =
X Velocity [m/s) ]—s .133359¢-08

¥ Velocity (mfs] [c_186214e-08
Turbulent Kinetic Energy [m2/s2] 11

Init‘ Heseti Apply‘ Clnsel Help‘

Kl 5-22 AV UGHE

¥:4E: File— Write— Case...
NS4, IR OK 424,

FFUAIEA .

#4F: Solver— Iterate...
(a) 7t Number of Iteration CIEAIREL) SCAHE N HIA 600,
(b) Hili Tterate $4 T 4R T4,

B R B ZE ] 5-23 P
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Residuals
— continuity
— x-velocity _
pelotits 1e+03
=k
lon 1e+02 ]
1e+01
1e+00

1201

1e02

103

1e-04

lterations

K 5-23 HkZEK

{747 data SC1F.
BAISR, (A7 data SCIF

525 HRAHIESITE
WHBIR X S R T o R e

1. BT7&EH5H
#4E: Display—Contour...
FTIT Contours ¥ TFHE W& 5-24 Fi78, 7E Contours of 7 41| FHEF 1L ££ Pressure.

Contours -
Options ~ Contours of

' ¥ Filled JPressure... .:J
¥ Node Yalues 2
¥ Global Range JStatlc Pressure .:J
v Auto Range Min [paseal] Max [pascal]

" Clip to Range l 15008
" Draw Profiles

I~ Draw Grid Surfaces HE
- default-interior [
Levels S]_P't.”E' default-interior:001 E]
153— f:] 1 f:| fulid-inner J

T ' fulid-outer
euitae; HomE alle i inlet ]
Surface Types | =
axis ||
Match clip-surf =
- | exhaust-fan
fan [

Cnmputc] Close ] Help ‘

K 524 WoR ST E R HE
ZE BN 5-25 .
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2.45e+04
T BT e+Dd
7. 20e+04
6.7 1a+Dd4
G 12e+04
5.54e+04
4 Gfe+04
4,37 e+
3. T0e+04
2 21e+Dd
262e+04
2.04e+04
1 45e+04
8.73e+03
2.80e+03

— -2 03e+03
BLTT a3
1.45e+0d
-2 D4e+04
-2 B3 e+l
-2 2 e+04

l

(a) Iy

& AGe+Dd
787 e+D4
7.29e+04
6.7 1e+04
G.12e+04
5.54e+04
4.06+04
437 e+0a
370404
221404
262e+04

2 0der0d
1.46a+04
8.73e+03
Z.00e+03
283e403
B.TTer03
=140 e+ 04
-2.04e+04
-2 E3e+0d
E21e404

(b) JE I Aide Lk E
K 5-25 ESoAE

m &l 5-25 vJLLE H, RN IER R R AR e N R, AR TR
N o BT e A, e PN 1 R B L8N 77 3 K. e B 2R S B 19 X S b
A0 R 78K A T i DR A2 g 7t 5 YR AR 2 ke 10 B A B 10 320 SR G T A% [ B 1 4% 1 IR A4
TENR e RE [T IR FE R /N, AR B s~y R B, R i R R AR

2. RTRESH

7t Contours of N7 5 RHEF LR Velocity, &5 R 11 5-26 Fir.
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147 e+04
1. 11e+04
1.05e+01
g.81e+00
0.33e+00
8 75e+00
8. 18e+00
7.58¢+00

7 00e+00
6.412+00
5.83=+00
5. 25¢+00
4,67 e+00
408 e+00
2.50e+00
202e+00
2.33e+00
1.75e+00
1. 47 e+00
583201
0.00&+00

(a) WAz

147 e+01
111 e+01
1.05e+01
.94 e +00
9.3 e+00
8.75e+00
2.16&+00
7 58e+00
7 D0e+00
G .41 e+00
5 83e+00
£ 25e+00
46T a+0
408 e +00
3.50e+00
2.92e+00
2.33e+00
1.75e+00
147 e+20
583e-01
000 e+00

(b) HJE AL R
Kl 5-26 A

K 5-26 ATLLE N, S 8eMThiG, NIRRT A 4207 Mg s oc, ekt
Ab, AR, EMASEH T, FEIT PN T8 BRI
3. RTRBBEES A

1F Contours of FHiAIELHEF 1%L+ Turbulence, 45 R WK 5-27 Fizs.
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7 03e+00
G.68e+00
6.349e+00
5.89¢+00
5.69e+00
5.20¢+00
4.8de+00
4.58e+00
4.249¢+00

| 300e+00
2.55e+00
3. 20e+00
2.85a+00
2.50e+00
2.15e+00
181e+00
1.48e+00
1.11e+00
7 B1e01
4.13e-01
6.42e.02

T 03e+0D
B 88e+00
B 34e+00
S.80e+00
564e+00
5 F0e+00
4.84e+00
4.50e+00
4. Zde+00
2.90e+00
355e+00
3.20e+00
2.85e+00
2.50e+00
215e+00
1812400
1.48e+00
1. 11e+00
7 B1e01

44301

B.42e-02

(b) B RE s> A S{E LR K
Kl 5-27 dmshies A

m &l 5-27 vJLLE H, RN TUEATE S e e s S i sh e n, et t D4k, i)
AR, s RIZY, BT N TUE Y, TR — 5 IR BE A o & TR, i)
BT .

4. B o ARERESH

#E4E: Plot—XYPlot...

FIIFASUEREWI ] 5-28 P
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& Solution XY Plot

X

Options

Plot Direction ¥ Axis Function

v Node Values
V¥ Position on X Axis
I~ Position on Y Axis
™ WWrite to File
I~ Order Points

X
Yoo

IVeIocity...

|Velucity Magnitude
X Axis Function

IDiremiun Yector

File Data

Load File...l

Free Data |

Surfaces

fulid-inner
fulid-outer
inlet
outlet
wall-1
wall-13
wall-14

Plot |

Axes... | Cuwes...l { Close I

Help |

Bl 5-28 bR VAT P 20 Al B B XL HE
7Y Axis Function N7 53 HE k4% Velocity 1 Velocity Magnitude.
1 Surfaces T H7 A ZAE A IEFEH I outlet.

il Plot 351
2 BANK 5-29 s,

8.00e+00 =

S00e+00

00«00

Velocity
Magnitude
(m/s)

300e+00

200000 "

1.00e+00 -
L

.
*ee
*s
0.00e+00 +

02 0.3 018 014 042 01 0.0

Paosition (m)

Bl 5-29  HH AT R 23 A 1B

HHE 5-29 WTLAE HH, ST 58 P T8 RE 73 A o AN S 1 ARl 7 th 1 SEI py 038 5
BAR, VAR EZATAMIGR Y, AN RO, PN B o A A Bk v o3 A 1A
IAZ 5 AL D RTRAR, s T 22 A2 A .

5. oI R

$#4E: Display— Vectors...

FTFF Vectors ¥ B XS IHHE, WP 5-30 Fios.

1 Style T HLARAHE IS arrow (Fi2k).
16 Scale T, ¥4 LA K HC 0 #) 3.

14K Skip fE4 3.

Hii: Display #4441 .

g RN 5-31 fiows
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1.28e+01
1.22e+01
1.15e+01
1.09e+01
1.03e+01
9.61e+00
8.97+00
833e+00
7 B@e+00
7 05e+00
B.41e+00
577 e+00
5A3e+00
4.40¢+00
3.85e+00
321e+00
257 e+00
1.83e+00
1.28e+00
6.49e-01
33703

& Vectors w
Options Vectors of
[T Node Values |Ve|oci|‘y j
¥ Global Range Color by
¥ Auto Range |Velocity

I~ Clip to Range
¥ Auto Scale
" Draw Grid

|Ve|ocily Magnitude

Max

Lefled

Style Iarrow

Scale |3

Skip |3 ﬂ
VYector Options... I
Custom Vemnrs...l

Surface Name Pattern

Min
(R a

Surfaces

I

default-interior
default-interior:001
fulid-inner
fulid-outer

inlet

outlet

Surface Types

I— axis
clip-surf
Match | exhaust-fan
fan i

Displayl Computel Close | Help |

Bl 5-30 8RR B E AR ALE

1.28e+01
1.22e+01
1.15¢+01
1.00e+01
1.03e+01
061 e+00
867400
833400
7 60e+00
7 05e+00
6.41e+00
5.77 400
5134400
4.40e+00
2.85e+00
3.21e+00
2,57 e+00
183e+00
1.28e+00
6.49e-01
337603

(b) W5e b il 5
B 5-31 g RE A
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HiF 5-31 mJRAE 2Ase i e UG . nTRUR Y, phali ANRARERAY, ZRAEIE UL Mig
1T RAF . QR el LB AL, AR AR IIR, WS AR M R BB, AR, 1K
P AR AE T A i o A3 3 20 B il LI »

o HIIN ELLRFI B, S T SEAE RIS N SRR . R A S I

JEE 53 A1 (R PTRRAL o
)T NS KLY 13 A
ST T B IR R (R A, DR IR T 5% .

53 KL Hrsedl

REVR . FRBEIE A N AL AF R R T BL A e 1) S 0 8 BT 119 A PR 42 FE PT R 2 A e iy
SN, A FF R P R BRI AT I, 7 S g o R R o AR S R B L e R, W RGRE
KBHAE W1 RE. KBESE . BUACHTREVE AN il FF AL B AR 20 2B s AR R JEIE
AR, BIE 20 ERK LS, OO IEEETE B gh R R A A R,
BET 5 AR RGN = 45 M i R AR 3 . X & B b Tl ey G it TR0, $et
Rl HHD . BB SSRGS, T2 B T 5% R BUR e B AL

A R FEAE BT TR E0oK AR T R 3 FH 5 4t 5 DL 30% ~ 50% 13 F i K . T LLTIS
21 20 NZRAEREY T T LAKPHAE . RAESSE T FHAEREDE 0 T2, RIS T AR I T 17
SRR

N AR NS G —FI AT A JeTs R aR Redi, (EHREER H, ATLL “A54H
i b AR A S SR HE . ST, PR — A LA R 7 IR L REE R
B, FEAEO] LA 2000 W =44k fk CFHS TR 2.6 ~F 07 A BRI 10 BE 48 40A% . 6 M
A A Bt T S TR PN IR R R £ PROHUR R REVR T SR 1A DL AT A A A B
Bk ™ F (5 e, TP E BSOS ] RS R R S IR (R — TR A SR . DX T
REVETHFE R, MR drys Y BRIk B, R EEH AR . PR 27 .

[ AT 22 B 5K — B AN KT AR, 8526 Bl — IR B, KUk e 4 5 1)
20~30 TP HAT AT LA B ) 20% 003 g5 A R BOR PRI T o5, BT R R
PEm R I B I B AR AT .

5.3.1 #hA

1. R, vt B Faf A
KEe R FEE AR G R e AR RIS, e R R R RESRI LB g Sl R TR T
IXECFLARNES, A Rt — S ML 23 B 0 R R il . AR DG 7R s I an 1] 5-32 A
K 5-33 iR
o XUt MALRM e r ik LI E AR,
o RRE:: AT E I [ e
o  AREAE: M RIS E.
o Iy W RSO RE AT R R A R . (R B R LA
M O RE IR 2R
T R BN BT R R 1
W WA, WX EEA.
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Bl 5-32 RS KM A S S R i

Y
%
W4 RE B w14 rEm /644

e
=

T2H

Kl 5-33 BB S R E

o BWEILME S FRITHT N RSk, FREMETZ:, g B A W DIR PR AT S A2
R, REME L, BIEG0ERM, WL S BT BRI Imph 52 M,
eayEE o OIS S Gl

o H5X[. HINWGHIELINESI ARG, ELNER ALK L

o E[W bFRM CRLPHTID: FaZ Ly,

o EWTNRIM (EJJifD: FaX Ry,

o rhylZk: BALN DR RO IEL .

o JERE ¢ [Al— X AARRAL, B RN RO BRI .

o IS £ BN RN FI R oL K S .

2. RAB N FAEME

X RIS 1= A S, 2t BT DLy S B S5 2% . el S8 )

SERREE B 1%, AN 3 M A R s ok

(1) BB )%.

I. Wfa (B

JL 7 e B LA % IR e A o

L. AHXS R £ ¢

AR R 5 RS T P I i) e fy, e 55 T B o It v 22keffy p 2 F0, W& 5-34

FiR e
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Qr (1+a)

Lcos ¢+Dsin ¢

U.(l—a) L
D
N Lsin ¢—Dcos ¢
(a) Velocities (b) Forces

K 5-34  FAYTI A8 ) A SO s i
L. T &% ¢,

L
€= (5-3-1)
—pV2l
S PV
1v. Izﬂjj/?\ﬁ Cq
D
€= (5-3-2)
—pV2il
S PV
V. BEMEHEHR,
r=-" (5-3-3)
19

(2) M358 1%,
L e st B
DK TG 110 5 B 5% T i f BRI P 2238 o AE S HE v, W SRR T 1R AN R
e e S AR, B R .
L. HELEE A
JAKE (PR L A AKE [P IR TR RN Be v U 2 b, A 3RoR e SR L2 R HLI — A
FERIFSH
p=v_ RN (5-3-4)
Voooeor
R IE S, m/s; V——W U XIH, m/s;
N——NEEHET, t/min; R—— X HHE4E, m.
L. m Rz
LIRS v kB b, il 5-35 B, B 228000 F VRS, S UNE s
F O3 fRAE AR WG J7 [0l i —A 0 D FRCABE ) 5 — AN BT D W IRRATH ) L, L o2 AL
IR ARG Y RAE I e B R iR 1 )
IV. I IR

1%

W=U+V (5-3-5)
W — N EE, mis; U —M 28, mis; V—RBXKGE, mis.

U=Qr(1+a) (5-3-6)

V=U,1-a) (5-3-7)

Q— MR MEE, rads; r R o SR R R R b 2 B, m;
a—ESR T, TEWNSH: U, —5F TR, m/s.
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I
- - N
- N&&k

& 5-35

(3) REer<8h 1%,

I WA K% )

S SRS ) 2 B0 J) s HEJIRNER K6 As 1.

I B0/

FrEE) B0 )" MBS OIS, EARALS YRR O ) A T S BN, JFRA— ANl
WIRES o B0 )X T IR R AR 5 10, TR IEH YR AL

. &K

AF IO B2 2 BF I IR, BF O BE 2 th T s AUER iz gy, i HAR AR s
B EE IS S I A ) AR B S S B B BN, B LI B RN s Ok = 2Qu
A w AR ARE T Bl AL 1) B B ) R . BRI % N Fk = 2mou

Iv. #EJ)

HE BT KA 7 1 1 REE 2 7, BRI A Z B HE )

V. REEFIH &% cp

FAERTTHUA B AR KB T IR RE R /RS, R R R, A5 e, %o, HI R
ﬂ%ﬂ-

JE3E b 1 i iocB BT LR D

s

P

e == (5-3-8)
EPAKS

A

P—— RS HUSEFRRAF I, W

p—— B, kg/m’;

A——REEFRRIRL, m?s

V,—— FeRm A, m/s.

3. WA puagF sk

NN RIHU s &, HERIR N THR EA, HLARTEme2mErfn. H

ghdok, FEATLLF LB

o ENIIHUBUE TN AN, A 4 FEA, WIFE kW LU KHL. /M (1~
10kW) KL, F 8 (10~100kW) KATHUFTRE (100kW BL D K AHL.

I €74 €9 250 Vi D0 o (VAT ) 2 I W T 2 WA 1S L S W T2 W v

o MMM, AT AR IR I S E IR WU B AN 2 A AR X B, BIAR
KB LI T 22 FH B A 52 A AR

o PRI HE Y, ATy A B R L XU R R IR = R RO LR A R L.
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HOR XL 2 SR AU fL= i e

o LA LL (RIHLI Fy (P SRS B RISk RO 2 LD 43, RT3k s g Bl (A
FE LR ATIA R 10 BL D) AR Bl OB 2~5) AR XML (23
ANFET D 325,

o AR ARGy, W o kTt BRI B

AREEE M RG] LAy i 2 — 2R FH 2 SHE ) (drag) (0, — 282 R 2S00 ) Qifo)
Tl o R SRR r g R A R S, AR R E TR R AR D,
BRI ZHC, AT 0.16.

RIS TR T3 — 25415y, $e RS AT TRERE 3l 7 W AR, 3 KPR
HURTIE B3 X I

LA HUAE KU TR) AR T TR K, AR I s B AR KAl R LS — KL A, EAMY
{ELEA BRI, 1 ELR sk T USSRV R BB )

I BH Tz 1 2 Ll XD LAT JLRR R AL, L e A RSP AR AR s i e, 31X 02—
Fhalil 1) E s S BUKML, HATHO T4, BT D3 E . kB e 2L E GIM.
EHJETF 19 2t 30 SRR W . 7E 20 tHed 70 S48, g K E K RFA T B T T K&
IRIETE, IRAE SR AR LI w4 4

AT, RESCRFEZEPAEACPAIXOILE, ST B X I PR SOk .

532 HEYEER

I T R R L3 A PRI 1 7 R S A Gambit Ho g SRR () BAR T R AE IR

1. [FlR4hiE

g — 5 B A A S BRI RO R EAL, KGE 7.5m/s I 80 m, it DEh Skw,
el 8. 9rad/s. M BALLE NACA 4412, NACA 0012, NACA 0018, NACA 23012 Hik#,
BT RS S 2 RER I LA RSP ik 5-3 Fioi.

#5-3 RBJLART

2E (m) FEZE (m) it E3%4€ (m)
8.4 42 1
2. FHIFA

THETT R 45 B T34 Navier-Stokes 7 FE RN FETmii A5 B TG AN J5 AR T R /R Ab bR &2 TR
w] LS pan R sPE

a—Q+%+LD+S:0 (5-3-9)
ot oOx; Re
0=[qy qy ..o qgl'» FAXGBERS, D IKVERS, ST, HAAN:
P ] 7 0 ] [0 ]
PY, pugt; + 6, p il 0
4+ 0. . 0
0- pU; , F = PUuU; +0,pp . D= Tin . §= (5-3-10)
PE pHu; B; 0
PV PVIY; a(v) S(v)
L PV | L pnl (@ (v,) | | S(v,) |
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/\qj:
o
= (et ) ai+L——5 pkRe (53-11)
v Ox;  Oxi

By =wty; +uyty —q; (5-3-12)
(v,) = {w }& (5-3-13)

ox;
g ——| H H O (5-3-14)

Pr Pr |Ox;

Hortt, E=etuguy/ 24k FH = htugey / 2+ k 4 BRI LM BRI, & a0
R, ST R AT M A bR R S A S TR
00 oF 1

=44 D+S5=0 (5-3-15)
ot oOx; Re

H0=J0q,9, g5 » FNTIELIFE. —Yeshw e
WAL 6 NTFR, J A ARARAEH Jacobian 1741, F, ﬂaxﬁmﬁi%
Re & H L.

T AR R k — e R T BV b T 2

3. 7& Gambit ¥ 3 5 A H X4 F 45

AR AR STy PR o) SRy SRS A A A N R T A XU WA )

(1) FEALERI P i Bl

LL NACA 4412 327 {51 37 f

{RA7 130

258G D RRER—F ML B—FIRR x AFRIME; 3 FIF0R y ARIIME:
ZHRIR 2 ABRRIOAE s X y~ z ARARTE FHZE RS 2 T .

{174 NACA 4412.dat S0, WA 5-36 Fion.

J& 5l Gambit, Ik A N FLUENTS/6.

[ Step 3 REAURSRATITIGE 6T PN

FTFF Main Menu—File—Input—ICEM Input, .5 Browse %4151 w3k, Hif
Accept ##51, & 5-37 Fin. B Eon it NACA 4412dat B BT ) 55 LU AR SO B 1) 2k,
Wik 5-38 s o

AT AN RS X I

[S1] gk 15 A

PlE: [@ [ -~

FIHF XIS HE@ ] 5-39 Pron, fErhd AN ARFRAE: (3.5,0.75). (3.5,-0.75). (-1.5,0.75)F!
(-1.5,-0.75), g 4 NARFR AT

ERIICS A R

Ptk [@ -0 ~[—

FTIFO0 B 25 0P AE, W1l 5-40 [T, Shiftr BURE A2 SR DR & 5, (RETERA S, 2
o Apply $% AN

TR AR O R i
D JyRG IR, S ki,

b=l
E
=
B,
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4412 - iEFE =oEd
FHE FEEO #RQ TFW B

25 1 ]
8.268 8
6.2112  B.00726
8.2144  0.61341
6.1876 B.51793
8.16688 0.62181
8.135  8.82463

X
File Name:  [F3EuAjiadr1z dat Bmwse...|

Import Options:

8.16872 08.02626
0.0884 0.82621
8.8536 0.62358
8.0268 08.81766
0.0134  0.81267
6.0867 0.08775 E
a e L] Geometry to Create:
8.0867 -8.005226

Tolerance I

NN NN

8.0134 -8.0866732 W Verices
8.0268 —8.0B76648 W Edges
8.0536 -8.0873432 W Face

0.0804 -9.0060568
8.1872 -0.808482Y4
8.134 -8.0883752
8.1608 -0.00268

B.1876 -0.081742
6.2144 -9.0010452
6.2812 -0.80805896

hatt ® ’ b Accept | Close |
K 5-36 % NACA 4412.dat 311 K] 5-37  EEEAIEDLATRE

4 et surface

~ Wertex rows

+ Skin surface (rows)

+ Skin surface (columns)

K] 5-38 S\ Gambit Ty EAY

Create Real Vertex

Coordinate Sys. IEc_sst *
_l Create Straight Edge
Type Cartesian — |

Global Local Vertices I il
% |15 % [-15 Type: 4 Real -~ Virual
P |-§u.?5 B ﬁ-n.?5 e
z: [D z: [U
: Label |
Label |} H
Apply I Reset | Close | Apply | Reset | Close |
Kl 5-39 Qg R i AE Kl 5-40 QI LN ITHE

HI £k BT -

Wtk [@—~[a ~[2

FIIFOIER S UEAE, W] 5-41 FroR. Shift+ bR 2SR IR B %51, IREABOA R E, b
Apply FZHTIA

G BT 10, Shift+ FUbs o B i 4 e 3R Mgk, IR BOAWE, i Apply $&
NS

s,

etk [@—~[a 07

FTH R IEHEW & 5-42 s, {F Face ik $% face.1, 7 Subtract Face TikFF face.2, il
Apply ##IN . BID S & 5-43 s
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Create Face from Wireframe

Edges |]

L3

Type: # Real -~ Virual

_1 Initial Face |—
_I Guide Edges |—
_I Guide Vertices |7
Tolerance AUt |

| |» |»

Subtract Real Faces

Face | Yace.1

-1 Retain

Subtract

|

Faces IIfac:e.Z

| ]

Label I -1 Retain
| Apply I Reset | Close | Apply | Reset Close |
Kl 5-41 Qg I IEHE Kl 542 BYYIHIN EAE
A B
Gy
C D

] 5-43

- B AN SN X

W,

FITF RISy TR AS S UERE, Wil 5-44 FT7n. £ Face i+ face.l, Internal Size=0.04, Hih

BEEWE 5-44 Jroc. Koy JE i MRS 5-45 s

Faces I Face.1 il

Scheme:

W spply Defaultl
Elements: cuad |
Type: Fave |

Spacing: W Apply Defaultl
.04 Interval size |
Options: M Mesh
- Remove old mesh
A san sy ek
 Ignore size functions
apply | Reset | cwose |

K 5-44 KI5 T X RS A
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T
T

.

B A
A ’g_’@
TIPS BAHEME, W1 5-46 FTR .

FLUENT 5/6

Action:
4 &dd + Modify
+ Delete ~ Delete all

Name Type
inlet VELOCITY_IML
outlet PRESSURE_OU
walll WaLL
wallz2 WaLL
I R P

I Show labels _i Show colors

Hame: l:—

Type:

WALL -

Entity:

Lahel Type

)

Remove | Edit |

& [ ] I

apply | Reset || close |
Kl 5-46 5B E KT AE
A FEAFHIBEE W 5-4 R,

*5-4 HRFZFHEE

nRAR nRAER LN
Inlet Velocity-inlet AC
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¥:4E: File—Read—Case...

3 NACA4412.msh A5 i OK 4241, Mesh SCHRP 4 5 A %) FLUENT K gs .
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$#4E: Grid—Check

ff o K FE B
$#fE: Grid—Scale...

FI T Scale Grid ¥ 5HE, Wi 5-55 s
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#4F: Display—Grid...
PRI,
B SR
¥4E: Define—Models—solve...

FTFF Solver ¥ B X 1EHE, WK 5-56 7R, £E Solver NiZ#f Density Based, A & {f ¥
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E Solwer
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BERTHE & — 2 WhTBIAL,

¥4E: Define—Models— Viscous...

FTHH Viscous Model X iGHEUI & 5-57 Fi7m.
(a) 1%EFF k-epsilon FIZEINHT FF Viscous Model B 'E X 1 HE,
(b) TR B ERINAH
(¢) By OK %4
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#4F: Define—~Boundary Conditions...

$TFF Boundary Conditions ¥ & X 15HE, 41K 5-59 Fros.
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default-interiol
fluid
inlet
outlet
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wall2
1D
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to Boundary (£5 &8 K/, 8 7 1] 4 B T4 ).
(¢) 1E Velocity Magnitude (N FUEEE) SCAHE A 8, A4~ A IEFE constant CHE D
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#1E: Solve—Controls— Solution...

FIFF AN 5-62 o B UGAE, 42 B PR T I E .
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$#4E: Solver— Initialize— Initialize...

FTFF Solution Initialization XJ i5HE, 41&l 5-63 FTR.
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E Solution Controls ﬁ
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FITFRR 2]
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FIFFXSUEHEUTPE 5-64 Fizs, #EFF Option I Plot, ETFANBhAM Bonit &Kz, K
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#4E: Solver— Iterate...
(a) ZEFTFFIIXEHES, 7 Number of Iteration CGEARIRELD #2A %A 2000.
(b) il Tterate 32/ G THE

{RA7 case Fl data SCAF.
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fTIF Solver BEEXHHE, WK 5-65 7. REGERINBEE, i OK 4 HI K X IR HE.
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#4F: Define—~Boundary Conditions...

$TFF Boundary Conditions ¥ & X 15HE, 41K 5-66 Frix.
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TR B BRIA B Lty OK 4441

BEE fluid-inner fRI40 A 514

fE Zone FIIEHE fluid-inner, & 2% NI TSR Wall, A0S 44 75 B
Z))2h interface. 715N : TEIUFAAFRI R IE T interface, T RASFIRETHINLS), H
i OK #lffi ik«

H fluid-outer R F 5 1F.

fE Zone FIHIESE fluid-outer, & 2I'E XS M FIA T AR A Wall, AL A 4075 E
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$#4E: Define— Grid Interfaces...
FIHXEHEWT ] 5-69 Frow, HAREEAE U1 T : E Grid Interface 4 AAS FLIHI [ 44 FK interface;
1t Interface Zone 1 F[HIE fluid-inner, 7F Interface Zone 2 F % fluid-outer. *.il; Create
P QIR AZ S, B X ARSI, fluid] A fluid2 S EEE SRR RS T .

Ecrid Interfaces
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Createl Delete 1 List ] Close ] Help ]
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#4E: Solve—Controls— Solution...
FIH WP 5-70 B xd iGAE, 8 i xus =L,
E Solution Controls
Equations E| =| Under-Relaxation Factors
Fl =
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Body Forces ﬁ_'
Momentum g 7
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T A | Discretization
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¥eE:  Solver—Initialize— Initialize...
FIFHIAEWSSTRHE, F¥ & Compute from A All Zones, KiK. Init. Apply F Close %4
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#4E: Solve—Monitors—Residual...
FI IR 22 B E XU HE, £FF Option FHIH Plot, Convergence | [HI%f N [ EUE YA 4 0.0001,
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{417 case 1.

$#4E: File— Write—Case...
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#4F: Solver— Iterate...
(a) 7F Number of Iteration CGEACIXE) TAMEF Hi A 2000,
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