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Tc'mm\'\taux) & L Tow\t ;mmLCm plu )erLE K = K /L ,u,rd
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PL = ((un (K1) - 4,0) x exp (-P3 YN (K1)
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UNL = A0+ P2 exp (73.YN) + Pl exp (PS-IN).
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P3 = (4] (Y(K1) -Y(x2) 2 bog ((u (K1)~ 4-0)
/] (u(xe) - 1.0)
PL = (u(K1)-1.0) x exp (-P3 x¥ (1))
P5 = (4/(¥(K3)-Y(2) x an ((u(x3)-40
- PL- exp (F3-Y (K3)) /(U(L)-I-O-Fl.uf(fl.
Y()))
Pl = (u@)-4-0-p2. exp (P3- Y(9)) exp(-F5-Y4)

33=0
N
Yo = P1+P2. uf,(f's. Y(T)) +Ph- exp(F5-Y(T))
M =Yo-U(1)

59 = 83+

Tk \WW/ T _T41

oul
59= 83 /K
E = ABS(59)

e

19



\ .

8

r
Hustement e |
howbun s S [PL=PLI-ABS(st)| [ PLPARD(3)
] L 5

.

Cabuuhs plo b o | V(Z) = PL+P2- xp (P3-Y(I)) $Ph - erp(P5-Y(D)
pe analyligue, § | )= PLP3 axp (13 V(L) 4Ph-P5 ap(PS Y0)
b et /.,w*u;! FO = v(x) / (YD) 5(1)

lLu'bMC b/l:,(/"g“[L-'n
r
| 4
|
|
|
i

,&z&u& /"[l 1{

A(n) ) A:(FO*LSOLQVL} oul

/,4.30&5?

A=.9(Fo +230251)

A= -2 xFOxxd +1-88xFO
-~ 32-03
L

"

P—-—-——-—_-—_.—.—.—

20



?

caluuls fo wli f HCT) = (V(T) [ A #{(Y (D) % CL) s (4-]FO))) #4
ml.ﬁ‘.lm&%:; (Fo/(4- +F0)) -
‘@ -
r NON
1 9 el I= T+1 T
: {m
|
i
l
! I:ﬁ[+i-
|
| .
| .
| I I0—= K-N+td
| ﬂl
Rechndha e | B(L) =0
{'ihndie u;,<‘\ T=1l-1
Ni=N-1
U.U plumm
,Lombmt M= I"'I
by = B(L)’rW(M)

I=I+i‘

L=L+l

21



Caluls Ao %_g)
f' Cf ot Uy

F
=N N— -

!
\
!
'

de tatlea
ke santhabi

|

|
NON @, oV

80aG(1)
11=T

I=I+1 N'”

ol

A0 =0
1= T14+N-1

A = A0+ B (D)

I=I+1 @

U0 = AO/N

C=d.xU0xxd

RO= Vo xvua
I

5Mr\3\.w\vL
Vi,%,Ro C,U3 P, P Ph, r:’ ¢4, N
b0, T(1), Y(I), (1), V(1)

EIN

22

el



| llT -3_ v£ anm en [)angc_;?e barce

Noews pwow memvu{ Q‘waun;,%mammz Tduful.m,t o ¢ pu,eL. A:.
J‘Mywa\i\w IOM .50 Ao X‘:,wet pl.ovj: WJMhM(a u{' Aomu/ﬁa |
A,w Lh )‘&th (\m, pu:uu\\:. |

T Y
B
,-és..yuﬁ
s 5 \jV",f"’;).
R W -
P S

23



0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140

. 0150

0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0u00
0u1d
0u20
o430
Ou40
0450
0460
o470
o480
0490
0500

0510

REM
REM
REM
REM
REM
REM
REM
DIM
DIM
REM
REM

300636 36 36636 3636 36 96 36 36 36 9636 36 96 36 6 96 96 36 6 063 36630 I 333 I B I I3 I I 363 92369636 3 2
®xxx PAPA M BOUP - GENIE MECANIGQUE - E , P . T %xxx
B9 26636 36 96 36 263636 36 36 36 36063636 3 3 3036336 36 3 96366 3 96 36 3336 I I I 36 36 96 26 I 06 I3 2
®xx%x CE PROGRAMME CALCULE LE COEFFICIENT DE LR L 2
#exx FROTTEMENT PARIETAL A PARTIR DU PROFIL * XK
#xxx DE VITESSE MESURE ARR
3696 26 363636 3 36 236 3 I I I 233 3 I H KK I I K I3 3T I K I I I I I I I KK N
0CL00),TC100),Y(100),UC100),V(100),H(100),F(100)
B(100),5¢(100)

SYSTEME LD'UNITES INTERNATIONAL

INTRODUIRE LA VISCOSITE CINEMATIQUE

INPUT V1

REM

INTRODUIRE L'EPAISSEUR IE Lé& COUCHE LIMITE

INPUT DO

REM

INTRODUIRE LA VITESSE EXTERIEURE

INPUT U3

REM

INTRODUIRE LE NOMERE TOTAL DES POINTS

INPUT MO

REM
FOR

INTRODUIRE LE PROFIL DE VITESSE
I=1 TO MO0

INPUT DCI),TCI)
NEXT I .
INPUT EO

REM
FOR

NORMALISATION I'U PROFIL DE VITESSE
I=1 7O MO

Y(I)=D(I) /N0
UCI=T(I)/U3
NEXT 1
Ci=U3=*D0/V1

FOR
K=1I

I=1 TO MO

IF Y(I)=.1 GOTO 0340
NEXT I

Ki=K-1

K2=K/2

K3=K/k4

P1=1,

Bl=Y(K1)-Y(K2)
B2=(U(K1)-1.)/(U(K2)-1.)
P3=LOG(B2)/E1
R3=EXP(P3xY(K1))
P2=(U(K1)-1.)/k3
BU=EXP(P3*Y(K3))
BS=U(K3)-P1
BS&=EXP(P3%Y (2))
B?=U(2)-P1
RB8=(BS~(P2%RY4) ) /(R7-(P2*R&))
IF BB8x0 GOTO 0510
PS=50%P3

GOTO 0520

PS=LOG(BB) /(Y(K3)-Y(2))
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0520
0530
0540

0550

0560
0570
0580
0590
6600
0610
0620
0630
0640
0650
0660
0670
0680
0670
0700
0710
0720
0730
0740
075

0760
0770
0780
0790
0800
0810
0820
0830
o840
0830
0860
0870
0880
0890
0900
0910
0920
0930
0940
09350
0960
0970
0980
0990
1000
1010
1020

25

BE9=U(2)-P1
AD=EXP(PIE®Y (2))
Al=EXP(P3I*Y(2))
P4=(R?—-(P2%A1)) /N0
59=0
FOR I=1 TO K
YO=P1l+P2®REXP(PARY (L) )+ PUxEXP (Phx%y (1))
Dl=Y0-UCD)
59=859+D1
NEXT I
59=859/K
E=ABRS(S59)
IF $9:0 GOTO 0670
P1=P1+ARS(5%)
GOTO 0680
Pl=P1~-ABS(59)
FOR I=1 TO K
V(D) =Pl+P2%EXP(P3%Y (1) ) +PUREXP (PES%Y (L))
S(I)=P2APIAEXP (P3I#Y (I ) +PUXPE#EXP(PE%Y (1))
FO=V(I) /(Y (I)=G(1))
FCI)=F0
IF FO:0 GOTO 0830
IF F0ox2.6 GOTO 0770
A=(F0*2,30258-1,)/1.30258
GOTO 0810
IF Fo=u. 4 GOTO 0800
Am— 24%FORF0+2, 88402, 03
GOTO 0810
=, Q¥ (FO+2,30258)
B(I)=4A
HOI) =V /A YT #C1) L AF0) 0 0t CF B/ CL L +F0))
NEXT I
GOSUR 1460
C=2.,xU01t2
RO=U0*U3
PRINT USING FL.P, 0880

CALCUL T FROTTEMENT PARIETAL-ECOULEMENT INCOMPRESSIBLE
PRINT FLP,
PRINT FLP,
PRINT USING FLP,0920.E0

STATION NUMEROQ: =x ##  x
PRINT USING FLP,0%h0
PRINT FLP,
PRINT USING FLP,0970,V1

VISCOSITE CINEMATIQUE = Wi HHHHEHER M*2/SEC
PRINT FLP,
PRINT USING FLP,10600,110

EPAISSEUR COUCHE LIMITE =DELTA = HHHHHYE, HE8H M
PRINT FLP,
PRINT USING Fi.P,1030,R0



1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
12460
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530

20

VITESSE DE FROTTEMENT = HHHHHE, HiHH M/SEC
PRINT FLP,
PRINT USING FLP,1060,C
: COEFFICIENT DE FROTTEMENT
PRINT FLP,
PRINT USING FLP,10%0.U3 :
: VITESSE EXTERIEURE = HHHHHEHE, HE M/SEC
PRINT FLP.,
PRINT USING FLP,1120

PARAMETRES FINALS =

HitHHE, HHEHE

PRINT FLP,
PRINT USING FLP,1150,P1,P2,P3
P1 = HHAHHHHE, HHEH P2 = HHRHHH, #HHE P3 = HAHHEH, HHHHE

PRINT FLP,
PRINT USING FLP,1180,P4, P35
P4 = HHHHHE, HHHY PS o= HHEHHAH ., #BHHEY
PRINT FLP,
PRINT USING FLP,1210,E
: ERREUR MOYENNE = HH . A HHHHH®
PRINT FLF,
PRINT USING FLP,1240,D0,C1,V0
DELTA = HHH . HHH Cl = HEHBHHH, #H Moo= H#
PRINT FLP,
PRINT USING FLP,1270,U3
P UE = HiHHH, BH
PRINT FLP,
PRINT FLP,
PRINT USING FLP, 0880
PRINT FLP,
PRINT USING FLP, 1330
0666 F I I DI FE NI W IR TN DI PN D6 I DI I N NI I BRI I BN I
PRINT USING FLP,1350

. * 3 ¥ X *
PRINT USING FLP,1370
R Y1 * Ul * YN * LN * UNS *

PRINT USING FL.P, 1350

PRINT USING FLP,1330

FOR I=1 TO K

PRINT USING FLP, 1420, 0CD) ;T ;7T UCT) ;O
*HHH O HEHE  xHHEE, BHEH xHEE . HHHE *HHEE BHE «HHH, HHH »

NEXT I

PRINT USING FLP, 1330

END

REM SUBROUTINE IIMFV

DIM WC100),6C100)

INPUT N

REM EVALUER LES DIFFERENCES POUR LE PREMIER QUART

REM DE LA COUCHE LIMITE ‘

FOR I=1 TO (K~1)

WD) =ARS(H(I)~-H(I+1))

NEXT I



1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
14650
1660
14670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810

I0=K-N+1

REM EVALUER LA SOMME DES DIFFERENCES EN GROUPES DE N
FOR L=1 TO I0

G(L)Y=0

J=L-1

Nl=N-1

FOR I=1 TO N1

M=J+1

GLI)=GL)Y+W (M)

NEXT I

NEXT L

REM DETERMINER L "ENSEMELE LA PLUS PETITE IES
REM DIFFERENCES ET SA POSITION
50=G(1)

I1=1

FOR I=2 TO 10

IF 80iG(I) GOTD 1730

S0=G(I)

I1=1

NEXT 1

AD=0

I2=T1+N-1

FOR I=I1 TO 12

AO=AO+H(I)

NEXT 1

VO=N

Uo=A0/vo0

RETURN
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CALCUL DU FROTTEMENT PARIETAL-ECOULEMENT INCOMPRESSIELE

STATION NUMERD: %% 2 %x

30

VISCOSITE CINEMATIQUE = 00001584 Mx2/SEC
EPAISSEUR COUCHE LIMITE =DELTA = L0n21 M
VITESSE DE FROTTEMENT = 8778 M/SEC
COEFFICIENT DE FROTTEMENT = 00233

VITESSE EXTERIEURE = 25,73 M/SEC
PARAMETRES FINALS =

Pl = 1.0023 p2 = - L D370 P3 = - b.1941
P4 = - 1000 PS = - Y. 2607

ERREUR MOYENNE = 002320

DELTA = L0n2 Ci = 68377 .22 M o= S

UE = 25.73

CALCUL TU FROTTEMENT PARIETAL-ECOULEMENT INCOMPRESSIRBLE

t 222222222 EXTXTEISEEIELE LRSS S LS EEEEEE S SRR S

*
*
*

»*

* 0 ¥ * *

YI * ur * YN * UN * UNS *
* * % * *

962606 606 9 96 6 3 36 6 3636 3 96 36 36 3 363 36 2 226 20K MBI NI NN MR WK K
L0005 = 11.91354 = L0125 » 63 % U455 =
L0006 * 11.9412 =x L0130 % LI L T-YA
0008 * 12,2726 % , 0180 * 7T o= 479 =
0009 = 12,6930 = 0210 # 423 % 491 =
L0011 = 13,0287 = L0270 = H06 510 =
0014 % 13,6991 = 0331 = 933 x V027 =
0016 * 13,9292 * 0391 = Lol = LS4 %
L0019 » 14,4134 = JOu31 ® V360 » V933 %
L0022 * 14,5534 x 0512 = REST-Y R 567 =
L0027 % 15,2645 0632 x L9593 = 590 =
0037 * 16,3877 = 0934 % LO3T7 X b39 =
L0032 = 17,2234 = 1236 % LOT70 % 682 %

*
»*
*
*
*
*
»*
*
*
*
»*
*

1223222222222 LTI LSS SRS ST EELE LSS LS



CALCUL DU FROTTEMENT PARIETAL-ECOULEMENT INCOMPRESSIRLE

STATION NUMERQD:»x 3 %%

VISCOSITE CINEMATIQUE 3 00001603 M»2/SEC
EPAISSEUR COUCHE LIMITE =DELTA = 042 M
VITESSE DE FROTTEMENT = LB M/SEC
COEFFICIENT LE FROTTEMENT & 00216

VITESSE EXTERIEURE = 24,89 M/SEC

PARAMETRES FINALS =

PL = 1.0032 P2 = - G20 P

Py - 1.2824 PG = -~ 372, 3668
ERREUR MOYENNE = 003223
DELTA = LY Cl = PL?T3L L3 M = 5

UE = 24.89

CALCUL DU FROTTEMENT PARIETVAL-ECOULEMENT INCOMPRESSIRLE

6362622 D NN NN T T I ICI T AW W K
* * ¥ * * *
* YI * UI ) TN #* LN #* LINS x
* »* ® ¥ * ¥
363636 36 363 2 3 HI6 I 3636 W N F A IEIEIF WK TP IIE I NN NN
* L0008 = 10,7167 = COL LY w 3L x B1s =
* 0006 % 10.7u462 = 01346 = 32 % L35 =
* L0008  * 11,2284 = 0168 % R B EH1 %
* 0009 = 11.5571 = L0191 = YL YL
* L0011 = 12,0419 = 02446 x g o= 487 =
* L0014 * 12,4313 % L0301 199 = 508 =

22X LETESLESESETEIEEETEEEELEEEEEEEELEXTEEEI

7ouu73
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CALCUL DU FROTTEMENT PARIETAL-ECOULEMENT INCOMPRESSIRLE

STATION NUMERD: %% L4  xx

VISCOSITE CINEMATIQUE = 00001340 M*2/SEC
EPAISSEUR COUCHE LIMITE =DELTA = L0513 M
VITESSE IE FROTTEMENT = L TH8Y M/SEC
COEFFICIENT DE FROTTYEMENT i 00196

VITESSE EXTERIEURE = 23.93 M/SEC
PARAMETRES FINALS =

P1 = 1.00623 P2 = - LaTay P3 = - 3.68841
Py = - 0614 PS = - 80.6230

ERREUR MOYENNE = 002310

DELTA = 051 Cl = 79422, 20 Moo= b

UE = 23.93

CALCUL DU FROTTEMENT PARIETAL~ECOULEMENT INCOMPRESSIELE

L2222 EEIERLIEEEEELE SRS EEELELE ST EEEEEEEESEE RS

»* »* * k.3 * *
* YI »* UT * YN * UN * UNS *
* »* » * * *
[ X T S R X I R T R S R PR F A E R P I EE T TR R L R F L
* 009 = 9.8063 = L0103 x® Y10 = U200 =
* L0006 x* 10,1799 = 0123 = 25 % 428 =
* .0008 * 10,2017 = 0148 = 286 % U437 %
* L0009 % 10.6111 = 0172w L3 o= T Y-S
* L0010 % 10.8661 * L0197 LS I T
* L0011 % 11.0605 = L0222 % Je2 % 461 %
* L0013 * 11.3054 = 0247 A L4e8 =
* L0018 % 11 L4657 % L0272 % T AR
* L0015 % 11,6263 % 0296 % 486 % 481 =
* 0016 % 11.8362 = L0321 = R A" 487 =
* L0019 x 12,0762 * L0371 %= 505 = 498 *
»* L0022 % 12,2550 = L0420 = JH12 = 509 =
* L0024 % 12,5070 = L0470 x 523 K 919 =
* L0027 % 12,7514 = L0851y = 533 = 528 =
* V0039 % 13,6474 Q767 = 570 % AU TR
* , 0052 * 14,2909 = L1015 = LHe7 % 612 %
L X R R R R R X R R R LT LT X

32



CALCUL U FROTTEMENT

STATION NUMERO:x% 3

e ok e ot v s20t o Smn ree s seme wmee omrn it

VISCOSITE CINEMATIQU
EPAISSEUR COUCHE LIM
VITESSE DE FROTTEMEN
COEFFICIENT DE FROTT
VITESSE EXTERIEURE
PARAMETRES FINALS =
P1 = 1.0038
P4 = - L1804
ERREUR MOYENNE =
DELTA = L

UE = 22.95

CALCUL Iy FROTTEMENT

PARTETAL~ECOULEMENT

¥ 3

E

ITE =DELTA =

T

EMENT

.

PE =

RNURE IS

C1 =

PARTETAL-ECOULEMENT

133

D000 1PN

L0535

L H891

L0180

R
22099

LO0T2 P3 e

L0183

B2230.48 M

INCOMPRESSIRLE

M*2/5EC

M

M/SEC

M/ HEC

3.8689

THCOMPRESSTELE

*******%*****i********i*%****##%%ﬁ%%%%%**%**%%%*%i%**%

* *
* YI * Ul
* *

L Z ST ELE LSS TEELEREEE LR LT EIE T EERE S AR ST

VT2T71
PO
CBPUS
107
L H613
AN
L2329
3499
Y L)
6503
0160
L2624
V3P4
11,6072
12,4637
13.0780

* L0005 =
0006
L0008
0009
0010
0011
L0013
L0014
w0015
L0016
L0019
L0022
L0024
L0028
L0039
L0052

Soo L oo

O WA vy

X K K XK kK ok XK ok W ¥ ¥ Xk X
il
=]

Kok K ok A K K ok XK Xk K ok XK ok X

X

*
*
¥

*

oK R X N ¥ & X X K ¥ R K X

x

N

LO0Y9

C011R

N IN]

CBLAG

L0118y
L0213
L0235
0240
DY
L0308

L0355

L0402

COUS0

» ¥
¥ LN *
» 3

90 L xB0 w
# T o
¥ 38
* UL
W 2L
¥ 3G
# LTS
# U
W T
* 80
¥ 91
* o7
* LSa06
¥ VL X1
# LSBT0

®OR K K X ok ok X X K R OF X OB

*

o
LINS *
o

LESE R EE 2 2 0

370 =
386 #
401 =
CHIN ®

e e

*
»
.‘K.
*.
MHB83 =
*
*
*
»*
»

(23X XXX EE LRSS LT EEE P EETEEEEELEEELEEEEEELESEEEEEE]
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CALCUL, DU FROTTEMENT PARIETAL-ECOULEMENT INCOMPRESSIELE

STATION NUMERO:xx & %%

VISCOSITE CINEMATIQUE a 00001498 tMx2/5EC
EPAISSEUR COUCHE LIMITE =DELTA = AEAE iy
VITESSE DE FROTTEMENT a LHEPY M/SEC
COEFFICIENT DE FROTTEMENT = L0017

VITESSE EXTERIEURE w 22005 M/ SEC

PARAMETRES FINALS =

34

PL = 1.0033 P - CaR83 P3 = - J3.u986

Pl = - ALY PO s - 232,082
ERREUR MOYENNE = 03284
DELTA = S Clo= goH087 ., 48 M = 5

UE = 22,55

XL

CALCUL DU FROTTEMENT PARIETAL-ECOULEMENT INCOMPRESSTRLE

I IS LI TR LSS SRR ISR E RIS ELE TS ST ST LT RS Y
* * * ¥ ¥ *
* YI * Ul * YN * UN * UNS *
® * ¥ * * *
I E T I I IS E RN R Y s IS T I LT L 2
* L0008 x B.1399 = L009y # V361 % ISV
* 0006 8.3196 L0111 % L3469 372
* 0008 8.83468 , 0134 392 L 3PE
* 0009 @.1977 LO1E6 408 11
* 0010 2. 426U A 418 22
* 0011 9.6825 L0201 29 431
* 0013 ?.8110 022 435 37
* L0014 ?.9655 024 a2 HMu3
* L0015 10,0567 249 s ug
* L0016 10,2910 L0291 T U453
*
*
*
*
*
*
*

=

R o¥ K Xk ¥ XK X ¥ X % X =

G

0019 10.5043 336 MbA 62
L0022 10,7375 L0381 HTA H71
L0024 10,9063 OU24 By MT
L0027 11.1001 Ou7 92 g7
L0039 11,7973 0696 Caal3 :
L0052 » 12,4035 L0921 = G CH62
ST TSI TS EIIT TSRS IS ENES L IE TS LS ELL LT FRE T

oK ok K ok K X ¥ O K Xk XK &k X
O K N & K oK K X X ok K ok X

X ok K K ok ok ok K K K X K K XK

Aok oK oK ok ok K Kk K R K K K R X

b 4
*x
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CALCUL DU FROTTEMENT PARTETAL-ECOULEMENT INCOMPRESS IERLE

STATION NUMERD:#%x 7  #x%

VISCOSITE CINEMATIQUE i 0001551 Mx2/5EC
EPAISSEUR COUCHE LIMITE =DELTA = L0622 M

VITESSE DE FROTTEMENT w COROY M/GEC
COEFFICTENT DNE FROTTEMENT & LB014S

VITESSE EXTERIEURE = A, ad M/SEC
PARAMETRES FINALS =

PL o= 1.0033 pa o= - CALES FE e - 3. 4979
P4 = - .Eﬂiu PG = - 221.3188

ERREUR MOYENNE = 003250

NELTA = L0462 CL = BYL37, 55 Moo= )

UE = 22,22

CALCUL DU FROTTEMENT PARTETAL ~ECTHILEAENT INCOMPRESSTIRLE

3 36 I I I F WP J N FE W N IR e H P W R I N M FE A A8 I W H W I K
* A E.3 M- e k.3
* YI #* Ux # TN * LN * LUNG *
¥ k.3 » 3 W n»
eI I I I I I I A e A He WA I H I W W W Y6 P IC N AW W I PN IR I I I I M 36 W e 9 96 I A e A
L0005 = ALY LQogs o= CENE S ow L 323 ®
L0006 L IHD3 LaLol o= LANE S = L3352 =
L0008 L2280 122w B S 377
0009 L 6B8Y OIYE L3900 = L3P R
0010 . 9703 L1863 % Oy ® HO7
0011 L2821 0183« s # Ate o
L0013 0Ty L2038 w A2E w 24 %
L0014 L3729 L2332 #* U3l 3 L H30 *
L0013 L T339 NI RCTRTRN. RETRCS B BTG
0014 , 8002 LO02eY = Ul o T
£ *

I* *

*.

*.

»

*

*

x
®OE K K N O W

Y
x

0019 L P95 L0385 0= CH50 4y
L0022 L2689 CO3NG A2 M58
L0024 10.4195 L0BBY w HEY w 7Y
L0027 10,5371 LOR28 = A 73
L0039 11,2563 OH32 W CE0T 2510
L0052 x 11,7697 % L0838 w L5300 = CSUL
I e Yy e I T I IR I e e e e P T R T T L L

o

I RN EEEEEEEEE:
e A I R RN N AN e I IO

KoK K K K K K K K K K Kk K Kk K
® K K K K XK



CALCUL DU FROTTEMENT PARIETAL-ECOULEMENT INCOMPRESSIBLE

STATION NUMERO: %% 8 xx

e e £8P i st s Yot ot e es e bt e st

VISCOSITE CINEMATIQUE & 200001573 Mx2/SEC
EPAISSEUR COUCHE LIMITE =DELTA = 0640 "
VITESSE DE FROTTEMENT a LH056 M/ SEC
COEFFICIENT DE FROVTEMENT = 001G

VITESSE EXTERIEURE = 21.67 M/SEC

PARAMETRES FINALS =

Pl = 1.0036 pl = - LO2TY P33 o= - 3.3311
Py = - 3103 PS = -  206,2746

ERREUR MOYENNE = 003583

NELTA = 066 c1 = 0295, 21 M = ]

UE = 21,67

CALCUL DU FROTTEMENT PARIETAL~-ECOULEMENT INCOMPRESSIELE

32X 222222 SRR AL R EEELELELTEEEEEE S ]

* * * * * *
* Y1 * ux * YN * UN * UNS *
* * * ¥ * *

23232222222 ELERE LSS NSRS XS

* L0005 * 7.,4381 = L0080 % L343 = V333 =
* L0006 % 7.5602 % 0095 % 349 X 352 =
* L0008 * 7,9521 = LO011E % 36T = 371 =
* L0009 * B8,2893 =x 0134 % L3830« 38k %
*»  ,0011 » B.,6831 = LT % 01 % 02 *
»* L0018 % B,9968 L0211 = LE S = 415 =
* v 0016 % 9.,3008 =* 0249 % 29 = U424 %
»* L0019 % 9. 4736 * L0288 = MH37 o= S S
»* 0022 9 x*  9,7364 0326 % HYe x S0 x
* L0027 »  9,9933 L0403 = Y% B US55 %
»* D039 » 10.6358 = 059 x 491 x 489 =
* L0032 % 11,2128 = , 0788 = G517 o= L3321 ®
) V0065 * 11,4487 % L0980 = 528 = L9551 =
I 3 I H I I I W F e FF A F W I I I e WP I I I I NI K Fe I eI I e T W KA A I I
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STATION NUMERO * 1 =
3 3636 96 2 9 K 0K KKK

P36 I I I I P I I J A I He FE I I o T I I I I Fe FE I F I FE I Fe I I W I I FE I I W I I I I IE I W I I H I I I F W I I ;I I I I I I I I I I I I T K KW KW

* Y * T * YN * UN * v * N * ACN) *
P63 3 e 36 M J I 36 I JE I I I I I W I I W I F I I I I I I I I I I I I I I I I I I I I I I I, I I I I I I I I I I ]I I W W I I A I I M K I K
* 200042 * 13,659 = 06082 * L3635 = (3630 *  2,29555 % 255,9078BE-03 »
* 00047 % 13,742 % 06240 * L3657 = V3671 * 2,26120 * 244 ,4007E-03 =
* 00057 * 13,895 = 06557 * L3698 % 3733 % 2,19599 » 222 ,.7896E-03 =
* 00107 * 15,141 % 08141 * 4029 = 150 % 2,019217 » 170,1526E-03 =
#* 200137 % 16.714 = 09724 % HLHLE % U529 % 1,.95694 % LS54 ,9709E-03 =
* 00207 % 18,287 * . 11308 % . L4847 = 48921 ® 1.93326 » 130,4599E-03 =
»* 00307 * 21.176 % JABuT76 % 5635 = L5561 % 1,93505 % 153,.8533E~-03 =
* 00407 * 23,614 = 17643 % 6284 = H166 % 1, R4937 % 165,2898E-03 *
* 00307 * 25,744 = L20811 * L6851 = L6708 % 2,03668 % 187.5540E-03 %
* 00607 * 27,707 % 23978 . 7373 » 191 x 2,14261 % 226 ,0122E-03 =
* 00707 * 29,134 = 27146 * L T7T7E3 % L TALY? % 2,2578B2 # 269.073%9E-03 =
* 00807 » 30.218 = L3031 %, 8042 = LT % 2.39899 x 325,3146E-03 =
* 00907 % 31,073 = 33481 ® BIAT * L8320 = 2.57902 * 4O03.37Y4SE-03 =
= ,01007 * 31.8%0 = L36H6UTF %, BLuBT = B2 =% 2,82224 % 921 .2819E-03 =
* L01207 % 33,153 = 42984 *, BB23 = P03 % 3,54341 % 218.9038E-03 =
* COIHOT % 3 BED % MLY% 71468 # CE3REG % 4, 86551 * 172.839BE-02 =
* 01607 ® 35,527 # CS35465H %, 945 * L2534 % 7 1989 x 314,2079E~-02 %
® 01807 » 34,333 » 61989 ® P6469 % PO % 13,01071 % 517.2834E-02 =
* 2007 % 346,904 % L68324 % 9821 % PEPT7 % 246,1P456 # T26.5072E-02 =
* 02507 % 37,469 % BU162 * 9971 % LPTTE % 13,.91930 % SU4L4 ., 5298BE-02 =
* L03007 * 37,577 % 1.,00000 % 1.0000 = 1.0112 =  2,55934 % 310.7508BE-03 =

22 RS EE SIS SIS EEL LTI ESL LSS EI IS EELIEIIL ST IS ELTIIIIIITT LS S

Vo= 190, 322E-03 + 308.078E-02 YNx*%x1 + —-H0.B93E-01 TN%%2 + 182.P66E~-02 YN#*x3

AIN) = —11.293E-01 + 649, 166E-03 Nx®l1 + ~12 . 582E-03 Nx%%2 + 114 ,229E-08 N*%3



STATION NUMERO * 2 x
96 36 3 36 3636 36 36 36 3 36 36 3 %

a2 22222242322 2322222222223 222 22 2 2t222 X2l ARl el Y]

* Y * T * YN % UN * v ¥ N * AN o=
L2 222223333 2 223232 2.2.2.2.8.2.2.2.2.3.2.8.3.2.23.8.8232.223.8 2222 22222 222 X2 X2 XX 2 2222222222222 XY 2 2 2 2.3 % 3
* 00042 % 12,095 % 04619 % .3197 * 3281 % 2.92644 * 516.1556E-03 *
% 00047 % 12,126 % 04739 % 3205 % (3310 * 2.86793 % 491,9613E-03 *
% ,00057 ®* 12.244 % 04980 * 3237 % L3366 % 2.77228 % 454, 0184E-03 %
*  .00107 * 13,544 %  ,06182 * 3580 L3644 % 2.54478 % 379.6199E-03 *
*  ,00157 % 14,747 %  ,07385 % ,3898 L3914 % 2,39080 * 327.5076E-03 *
*  ,00207 % 16,048 %  ,08588 % 4242 * 4175 % 2,30711 % 302.7748E-03 *
*  ,00307 * 18.363 %  ,10994 * 4854 x 4675 % 2,19596 % 267.9401E-03 *
% 00407 % 20,112 *  ,13399 * 5317 = 5143 % 2,10537 * 233,6539E-03 *
*  .00507 * 21.671 %  .15805 x ,S5729 5582 % 2,05625 % 214,5220E-03 %
*  ,00607 * 22,945 * 18210 * 6065 * L5991 % 2.,024é64 % 200.5211E-03 *
% 00707 % 24,267 *  .20616 ¥ 6415 L6373 % 2,03146 % 201.9495E-03 *
% ,00807 % 25,525 % 23021 % 6747 % L6729 % 2.06031 % 211.9674E-03
% ,00907 % 26.603 ® 25427 % 7032 * L7058 % 2,09895 % 225,4577E-03 %
% 01007 % 27,620 % 27833 % 7301 * L7363 % 2.15552 % 247,0633E-03 *
% 01207 % 29,572 % 32644 % ,7817 % L7902 % 2.32859 % 322.8363E-03 %
% 01407 * 31,220 %  .37455 % 8253 * L8355 % 2.57182 % 445, 7145E-03 x
¥ 01607 % 32.633 % 42266 % 8626 * (8730 * 2.90702 % 641.4668E-03
% 01807 % 33,986 * 47077 % 8984 * L9034 % 3,38133 % 960.3166E-03 %
% ,02007 % 35,043 x  ,51888 % ,926u4 * L9275 % 4., 02407 * 142,973I3E-02 *
¥ 02507 % 36,772 % ,63916 % .9721 x L9661 %  7.03936 x 355,6240E-02 %
¥  .03007 % 37.558 % 7594k % 9928 x 9838 % 13,83523 x 653.4619E-02 %
% 03507 % 37.777 % .87972 % ,9986 L9931 % 14,37142 % 666.146BE-02 *
% 04007 % 37,829 % 1.00000 * 1.0000 * 1.0070 * 5.89859 % 267.7910E-02 *
3¢ 36 36 I I I I I F I I I I W I I I I W I W I I I W I I I W W I I I I I I I I I I I W W I I K I I I I I I I I I I I I W I I I I W I I I W I I I I K I I I M

V = 212,564E-03 + 264 .111E-02 YN»*%*1 + -30.683E-01 YN**2 + 122,174E-02 YN**3

A(N) = =L47.771E-02 + 146.722E-03 Nx*x1 + 947 . S0PE-04 N#*%2 + —49 2B0E-04 N#*%3

4



STATION NUMERO * 3 =x
336 3 36 36 3 3 I 36 36 3 3 3 %

36 3 I J I H 3 I I I I I I I I H I I I I W I I I I I IE I I I I I I I I I IE I I I I IEIE I IE I I I I I IE I I I I H I I I I I I I I IE I I I I I I I W I I I I

* Y »* T * YN * UN * v * N * ACN) *
63636 3 36 96 36 36 36 36 36 36 36 36 36 36 36 I I 36 36 363 3 3 I 6 I 3 33633 I I 3 66 F I3 I 3636 3 3 I F6J6 I I 3K I I I IE 3 I I I I 3 23 I B I I I I 33632 I 3 3¢ 2
* 00042 * 11,327 % COU123 % L2971 % 3087 % 3. 42929 % 718.67U48E-~03 =
»* 00047 » 11.422 = L0u230 * L2995 = 3109 *  3.37805 % 700.7071E-03 =
* 00057 * 11,532 = COuLBLS 3024 % 3154 % 3,26081 % 654 ,26SHE-03 %
* 00107 * 12.u489 = 05519 * 3275 * 3376 % 2,91113 % 528.0090E-03 *
* 00157 * 13.541 = 06592 * 35051 = L3592 % 2.70498 * Y4S5,9576E-03 *
* 00207 * 14,641 =% 07666 . 38B40 = . 3803 * 2,57544 * 4L13.0791E-03 %
* 00307 * 16.664 % , 09813 * . 4370 = 211 % 2.40300 * 353.8433E-03 »
* 00407 * 18.266 % 11960 * 4790 = AM599 % 2,27038 % 301.6257E-03 *
* 00507 * 19,670 * 14108 * 5159 = 49269 * 2,18004 % 265,2129E-03 *
* 00607 * 20.882 x= V16255 ¥ 5476 % 5320 *  2,11513 % 238.1941E-03 %
* 00707 % 21.909 =% 18402 * 5746 % ' 0653 ® 2,06670 * 217.,1518E-03 =
* 00807 * 23,005 = 20550 * L6033 = 9969 *  2,05157 % 210,4505E-03 %
* 00907 % 23.969 * L22697 % 6286 % 6268 x  2,0u588 % 206.7586E-03 %
* 01007 * 24.890 * 2884 X L6527 # 65950 % 2,03466 * 208.74B2E-03 =
* Q1207 % 26.549 % 29139 % L6963 % 069 % 2,10356 % 225,1663E-03 %
* 01407 * 28,289 = L3343 L YH19 % 752 ¥ 2,21336 * 271.3078BE-03 *
* 01607 * 29,723 = V37728 7795 = 7931 % 2,35138 »* 334 ,46411E-03 *
* . 01807 * 31,133 % 2023 . B165 % 8284 x  2.54221 % 435,1793E-03 *
* 02007 * 32,402 = 6317 % . B49B = .858%? x 2,78251 * 578,1034E-03 =
* 02507 % 35.0146 = O7054 9183 L2173 % 3.67066 % 121 .5845E-02 =
* 03007 % 36.796 = 67790 * 9650 % L9952 *  5,14152 » 239.9893E-02 =
* 03507 * 37.769 = L7827 ¥, 9905 x 9789 =*  7.23008 x 393.3417E-02 *
* 04007 * 38.103 = L BP2463 % 9993 = L9947 ® 8,52693 * 470,7731E-02 =
* 04507 * 38,131 % 1.00000 % 1.0000 = 1.0092 % 6,78720 * 353.8361E-02 =
63696 66 336 36 36 363 36 3636 I 6 I I6 B X 36 336 I 3 2 96 I 3633 I K IEI6 I 36 36 6 3 I 3 6 36 I 6 2 I 3 I I6 I I I 3 I I J6 I I6 6 36 I I I 3 22 M I 0 I X3 ;2N

V = 218,176E-03 + 229 . 098BE-02 YN*x1 + -23.563E-01 YN*x*2 + 856.323E-03 YN%x3

A(N) = 613.817E-03 + -71,751E-02 N¥*xl + 292,.631E-03 N*%2 + —-17.896E~03 Nx%x3

77



STATION NUMERDO * 4 =
3 33 363 23 3 KB

3 I A B I Fe Fe W F I I W I I W I I H I I I I W I I I I I I ;I I I H I I NI KW I I K I K I I I I I I I I I I I I I I I H I K K I KK KW

* Y »* T * YN * LN * vV * N * AN »*
I W I I I FE I I I I I F I I I W I I I W I I I I I I NI Je W I I I NI W W I I I I I I I I I I I W I I I WS I I IE I I I I I I I I W W I I I WK KW
* L0002 % 10,530 = 03723 2744 = 2941 % 3 ,463306 # V751.573BE-03 #
* 00047 * 10.647 % 03820 2774 % 2960 ®  3,58739 % 739.1263E-03 *
* 00057 % 10.822 = L0401y 2820 = L3000 * 3.u8420 * 705,u562E-03 #
* .00107 = 11.834 % ,ou98y 3083 % L3193 x 3,13148 x 593 ,9529E~03
* 00157 % 12,906 * 05953 % 33463 % L3383 % 2.91790 * S27.,64625E-03 %
* ,00207 * 13.213 * L6923 % L AL2H % 3569 % 2,76133 % 476.1152E-03 =
* 00307 % 15,940 = ,088462 % 4153 = L3929 % 2,57681 * 4i8,804UE-03
* L00H07 * 17.258 = 10801 * . 4u97 = 274 0 2,338854 ¥ 339,5002E-03 #
* 00507 % 18.510 = 12740 % 4823 % 605 % 2,246818 % 290,2749E-03 #
* 00607 *» 19,589 = L1B679 % 5104 % Q21w 2,17749 % 252, 6369E~03 %
* L00707 % 20,515 = 16618 * 5345 % L5224 % 2,10721 * 223,2450E-03 *
* 00807 % 21.474 = 183557 = 5595 % 5314 *  2.046815 % 207 .3767E~03 =
3# L009207 = 22.479 = 204946 * 5857 = L5790 = 2,05422 % 201.8171E-03 =
* 01007 » 23,353 = C224346 & L6085 % L6083 % 2.0u517 ® 197 .3484E~-03 =
* L01207 % 24 ,.87V4H = L 2h3ty = L6382 = 6543 % 2,0u499%9 % 194,2112E-03 =
* LO1ua7? 2 24, 32% = C30192 w4860 % LO9BS ¥ 2,095686 ® 211,3649E-03 #
* L1407 w 27,882 = LAu0T0 o= 7265 % LIRS % 2,18895 =+ 249 ,0714E-03 =
% 01807 * 29,050 = L3TPHE .  TH49 x LIS x 2, 2B941 % 291 ,1482E-03 =
* LO2007 = 30,2462 % L1827 % TBEAE % LB0A2  x 2 43074 % 358,8353E-03 «
* L025907 % 33,062 % 51522 % Bb14 = B709 *  2,94L42Y4 % L2, 2243E~03 =
* 03007 % 35,347 = L 61218 % 9210 # PIT7? * JF.71149 = 122.7913E-02 =
* LO03507 % 37,028 = 70913 %, 9648 = Y510 * 4, 72844 x 205,2459E-02 =
* L0007 * 38,019 = 80609 ® 9906 % P750 #* 5,70347 * 284 ,46582E-02 =
* LO0u507 % 38,328 = 20304 % 9986 * P92 % 5.87705 % 294 .,.B8317E-02 »
* 05007 % 38,380 *  1.00000 * 1.,0000 = 1.0130 * L4, 855337 % 208.9818E-02 *
I I N FE I I NI I I I H I W I3 H I I I I I I NI H I IE I I H I I I I I IR I I W I IE I H I I I I IR I W I K I I I K I IR I MK KK

V = 215.611E-03 + 218.813E-02 YNx*%1 + ~21,901E~01 YN*%*2 + 7929 .395E~-03 YN*x3

A(N) = 173,649E-02 + -146,789E-01 Nx%¥1 + 536, 7UTE-03 Nx%%2 + -36.540E-03 Nxx3
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