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oIfU2 à2 5I àLêxZTIF3xu 3TMxUL2Ap

c5 2u ZLUf5F2 I5xZU à2U FZxfE52U Z2UM3ZIFx3Z2U

Pf3 M2f"2uF xooIU3xuu2Z fu2 3uoxTTxàIF3xu M2ZTIu2uF2

og27 5I M2ZUxuu2p



Cp

yZA 0I àLêxZTIF3xu àf u27 2­F2Zu2

éu M2fF xEU2Z"2Z FZx3U FYM2U MZ3uo3MIf­ à2

àLêxZTIF3xuU6 Ux3FQ

IA fu u27 2uU255L xf oxuoI"2_

EA fu u27 ExUUf xf oxu"2­2_

oA fu u27 àL"3Lp

02U MZxE5'T2U ZLUf5FIuFU UxuF 5I àL"3IF3xu à2

5I FZIû2oFx3Z2 à2 5rI3Z 3uUM3ZL xf L"2uFf2552T2uF fu

E5xoI92 oxTM52F àrfu2 êxUU2 uIUI52p V2U MZxE5'T2U

àr2UFgLF3Pf2 UfZ"32uu2uF IfUU3p

-ZA 0I àLêxZTIF3xu à2U I352U àf u27

02U I352U àf u27 M2f"2uF +FZ2 MIZêx3U FZ'U

LMI3UU2U6 ZLàf3UIuF I3uU3 5rxZ3ê3o2 3uF2Zu2_ àIuU

o2ZFI3uU oIU6 5r3u"2ZU2 M2fF U2 MZxàf3Z2p 0r2êê2F

9LuLZI5 à2 o2U IuxTI532U M2fF +FZ2 à2 E5xPf2Z MIZ%

F32552T2uF 5r2uFZL2 àrI3Z MIZ 52 MgLuxT'u2 IMM25L

Xox55IMUfU Z2UM3ZIFx3Z2X6 3p2p Pf26 M2uàIuF 5r3uU%

M3ZIF3xu6 52U I352U àf u27 M2f"2uF U2 ZIMMZxog2Z à2

êIùxu a ê2ZT2Z 5rxZ3ê3o2 àr2uFZL2 2F I3uU3 E5xPf2Z

52 MIUUI92 à2 5rI3Zp n2 MgLuxT'u2 M2fF U2 MZxàf3Z2

og27 52U 92uU àxuF 52 u27 2UF LFZx3F 2F àxuF 5rxZ3ê3o2

c5 2u ZLUf5F2 àxuo fu E5xoI92à2 5I "I5"2 2UF M2F3Fp

MIZF325 Pf3 U2 MZxàf3F B fu TxT2uF àxuuL àrfu2 3uU%

M3ZIF3xup



èp

JZA )u2 TI5Ià32 à2 5I TfPf2fU2 uIUI52

85fU32fZU FYM2U à2 TI5Ià32U à2 5I TfPf2fU2

uIUI52 M2f"2uF UfZ"2u3Z MxfZ u2 o3F2Z Pf2 52U Zg3u3F2U

"IUxvTxFZ3o2U6 52U Mx5YM2U TfPf2f­6 5rgYM2ZFZxMg32

à2 5I TfPf2fU2 à2U oxZu2FU6 5rIUU'og2T2uF à2 5I

TfPf2fU26 5rIFZxMg326 5I MZLU2uo2 à2 FfE2Zof52U 2F

c5 ur2UF MIU uLo2UUI3Z2 à2 àLoZ3Z2 FxfF2UIfFZ2Up

o2U TI5Ià32U TI3U M5fFdF à2 52U T2uF3xuu2Z6 oIZ 52fZU

2êê2FU oxuàf3U2uF B fu E5xoI92 oxTM52F xf MIZF325

2F à2 êIùxu M5fU 9LuLZI52 B fu2 3uUfêê3UIuo2 Z2U%

M3ZIFx3Z2 uIUI52p

V2 êIùxu à àLM3UF2Z o2U à3êêLZ2uFU MZxE5'T2U

à2 MIFgx5x9326 52 TLà2o3u MxUU'à2 a 5rg2fZ2 IoFf2552

à3êêLZ2uF2U F2ogu3Pf2U Pf3 "xuF +FZ2 àLoZ3F2U àIuU

5I U2oF3xu Uf3"IuF2p

ypJv i"I5fIF3xu o53u3Pf2

02U MZ2T32ZU U39u2U 9LuLZI52T2uF uxFLU B 5rxooIU3xu àrfu

TIf"I3U êxuoF3xuu2T2uF àf u27 UxuF à2U FZxfE52U Z2UM3ZIFx3Z2U

Pf3 M2f"2uF +FZ2 IooxTMI9uLU à2 àxf52fZUp 0rL"I5fIF3xu à2

o2U FZxfE52U I3uU3 Pf2 52fZ à3I9uxUF3o Z2Pf3'Z2uF à2U TxY2uU

Pf3 U2 àx3"2uF àr+FZ2 o2ZFI3uU 2F MZLo3Up

0I MZ2T3'Z2 TLFgxà2 àrL"I5fIF3xu à3UMxu3E52 2UF fu2

L"I5fIF3xu PfI53FIF3"2 à2 5I êxuoF3xu uIUI52 Pf3 ZLUf5F2 à2

5I à3UofUU3xu 2uFZ2 52 TLà2o3u 2F 52 MIF32uF6 à2 5r2­IT2u

"3Uf25 à2U êxUU2U uIUI52U a 5rI3à2 àrxfF35U àr3u"2UF39IF3xu



Np

oxfZIuFU 2F MxUU3E52T2uF à2 MZL5'"2T2uFU TfPf2f­ I3uU3

Pf2 à2U ZIà3x9ZIMg32Up n2U à3êêLZ2uFU TxY2uU u2 UxuF MIU

PfIuF3ê3IE52U 2F M2f"2uF "IZ32Z U25xu 52 TLà2o3u 2F 52 FYM2

à2 MIF32uF 2­IT3uLp 1fofu MIZIT'FZ2 u2 M2ZT2F àrIMMZLo32Z

5I "I52fZ àrfu2 oxZZ2oF3xu MIZ 5rIMM53oIF3xu à2 TLà3oIT2uFU

c5 UrI93F àxuo àrfuxf MIZ fu2 xMLZIF3xu og3ZfZ93oI52p

TxY2u Pf3 M2fF I"x3Z F2uàIuo2 B +FZ2 UfEû2oF3êp

0I à2f­3'T2 TLFgxà2 à3UMxu3E52 2UF PfIuF3FIF3"2 2F 2552

35 UrI93F à2 5I Zg3uxv2UF fF353UL2 à2 êIùxu FZ'U oxfZIuF2Q

TIuxTLFZ32 kZLêLZ2uo2U R6 y 2F GAp nr2UF fu TxY2u àrL"I5fIF3xu

Pf3 PfIuF3ê32 5I êxUU2 uIUI52 2u T2UfZIuF UI M2ZTLIE353FLp 02

MZ3uo3M2 à2 o2FF2 TLFgxà2 2UF à2 T2UfZ2Z U3Tf5FIuLT2uF 52 àLE3F

àrI3Z 2F 5I M2ZF2 à2 ogIZ92 xooIU3xuuLU MIZ 52 MIUUI92 à2 5rI3Z

àIuU fu2 xf à2f­ êxUU2U uIUI52Up 1 MIZF3Z à2 o2U T2UfZ2U6 xu

M2fF oI5of52Z 5I êZLPf2uo2 Z2UM3ZIFx3Z26 52 "x5fT2 àrI3Z

3uUM3ZL kxf 2­M3ZLA 2F 5I ZLU3UFIuo2 uIUI52p 02 MZ3uo3M2 à2

T2UfZ26 355fUFZL a 5I ê39fZ2 y6 oxuU3UF2 B àLF2ZT3u2Z 52

àLE3F a 5rI3à2 àrfu Mu2fTxFIogx9ZIMg2 à2 =523Uog ê3­L B fu

TIUPf2 2F Z253L B fu L52oFZxTIuxT'FZ2 à3êêLZ2uF325_ 2u T+T2

F2TMU6 xu T2UfZ2 5I M2ZF2 à2 ogIZ92 2uFZ2 5r2uFZL2 2F 5I UxZF32

àf u27 kuIZ3u2 2F IZZ3'Z2v9xZ92A B 5rI3à2 àrfu IfFZ2 L52oFZxv

TIuxT'FZ2 à3êêLZ2uF325p 02U U39uIf­ L52oFZ3Pf2U à2 UxZF32

UxuF ITM53ê3LU 2F 2uZ293UFZLU UxfU êxZT2 9ZIMg3Pf2p VrIfFZ2U

"IZ3IuF2U à2 o2 UYUF'T2 xuF LFL MZxMxUL2U 2F fF353UL2U kZLêL%

Z2uo2U C6 è 2F NA6 TI3U 52U àxuuL2U Pf2 5rxu xEF32uF à2T2fZ2uF

52U T+T2U 2F 52U MZ3uo3M2U fF353ULU UxuF U2TE5IE52Up
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tfE2 MxfZ 5I MZ2UU3xu B 5r2uFZL2 àf u27

tfE2 MxfZ 5I MZ2UU3xu àf uIUxMgIZYu­

i52oFZxTIuxT'FZ2U 2F ITM53ê3oIF2fZU

1TM53ê3oIF2fZU à2 5r2uZ293UFZ2fZ B MIM32Z

iuZ293UFZ2T2uF àf àLE3F "U F2TMU 2F à2 5I MZ2UU3xu "U F2TMU 

sIUxMgIZYu­
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RRp

8IZT3 52U I"IuFI92U à2 o2FF2 TLFgxà26 uxFxuU Pfr2552

2UF U3TM526 ZIM3à2 2F 3uàx5xZ2p 0I Zg3uxTIuxTLFZ32 M2ZT2F

àrL"I5f2Z 2F à2 PfIuF3ê32Z 5I M2ZTLIE353FL uIUI52 àrfu2

U2f52 êxUU2 a 5I êx3U xf à2U à2f­ êxUU2U 2u T+T2 F2TMUp DI

MZ3uo3MI52 fF353FL 2UF à2 àLF2ZT3u2Z à2U xEUFZfoF3xuU uIUI52U

à3F2U TLoIu3Pf2U kxf ê3­2UA6 F2552U Pfrfu2 àL"3IF3xu à2 5I

o5x3Uxu U2MFI52 xf 5I MZLU2uo2 àrfu oxZMU LFZIu92Z B 5r3u%

FLZ32fZ àf u27p n2FF2 TLFgxà2 2UF IfUU3 FZ'U fF352 MxfZ

PfIuF3ê32Z 5rITL53xZIF3xu àf2 B fu2 oxZZ2oF3xu og3ZfZ93oI52p

nxTT2 àLUI"IuFI92U6 xu M2fF uxF2Z fu2 o2ZFI3u2 à3êê3of5FL

F2ogu3Pf2 B ZLI53U2Z 52 F2UF a oIfU2 à2 5r3uoxuêxZF oIfUL MIZ

52 MxZF àf TIUPf2 xf MIZ 5r3uFZxàfoF3xu àIuU 5I Exfog2 à2 5I

Uxuà2 Pf3 U2ZF % T2UfZ2Z 5I MZ2UU3xu B 5rIZZ3'Z2v9xZ9p2_ xu

xEU2Z"2 Pf26 og27 o2ZFI3uU MIF32uFU6 xu u2 M2fF ZLI53U2Z 52

F2UF6 oIZ 5I T2UfZ2 à2 MZ2UU3xu u2 U2 êI3F MIU B oIfU2 à2 5I

M2fZ I3uU3 Pf2 52 TIuPf2 àrgIE3Ffà2 B ZLI53U2Z 52 F2UFp V2

M5fU6 xu M2fF uxF2Z Pf2 àf êI3F Pfr35 2­3UF2 à2U "IZ3IuF2U

If UYUF'T2 àLoZ3F MZLoLà2TT2uF6 52U ZLUf5FIFU xEF2ufU MIZ 52U

à3êêLZ2uF2U oxuê39fZIF3xuU u2 UxuF MIU FxfûxfZU oxTMIZIE52U

kNA_ o2o3 U2TE52 +FZ2 à’ B fu2 êxf52 à2 oxuU3àLZIF3xuU F2og%

u3Pf2U6 F2552U Pf2 52 FYM2 à2 TIUPf2 fF353UL 2F 5r3u2ZF32 xf

5I ZLU3UFIuo2 TLoIu3Pf2 àf UYUF'T2 à2 T2UfZ2p c5 2UF B uxF2Z

Pfr35 U2ZI3F 3uFLZ2UUIuF à2 àL"25xMM2Z fu UYUF'T2 à2 T2UfZ2

Pf3 MxfZZI3F à2"2u3Z fu2 TLFgxà2 UFIuàIZàp iuê3u6 o2FF2

TLFgxà2 u2 M2ZT2F MIU à2 à3I9uxUF3Pf2Z FxfF2U 52U à3êêLZ2uF2U

MIFgx5x932U à2 êIùxu MZLo3U2p



Ryp

éu "x3F àxuo Pf2 52U TLFgxà2U oxfZIuF2U u2 UxuF MIU

UIF3UêI3UIuF2U_ 35 IMMIZIôF uLo2UUI3Z2 àrI"x3Z à2U TLFgxà2U

àr3u"2UF39IF3xu M5fU MZLo3U2U 2F6 MxfZ o25I6 35 2UF MZ3TxZà3I5

àrI"x3Z fu2 T23552fZ2 oxuuI3UUIuo2 à2U EIU2U êxuàIT2uFI52U

à2 5rLoxf52T2uF à2 5rI3Z àIuU 52 u27p

yp,v .2"f2 E3E53x9ZIMg3Pf2

c5 2­3UF2 àIuU 5I 53FFLZIFfZ2 M5fU32fZU IZF3o52U UfZ 52

Ufû2F kR B J6 G B RNA6 TI3U 5I M5fMIZF xuF LFL êI3FU MIZ à2U

TLà2o3uU6 o2 Pf3 êI3F Pf2 FZ'U M2f à2 o2U IZF3o52U FZI3F2uF

àf u27 àf Mx3uF à2 "f2 à2 5r3u9Lu32fZp éu M2fF F2uF2Z à2

o5IUU3ê32Z 52U à3êêLZ2uF2U LFfà2U 2u PfIFZ2 9ZxfM2U M5fU xf

Tx3uU à3UF3uoFUQ MgYU3x5x932 àf u276 IuIFxT32 2F oxZZ2oF3xuU

og3ZfZ93oI52U6 LFfà2U à2 Zg3uxTIuxTLFZ32 2F LFfà2U à2 5rLoxf52%

T2uF à2 5rI3Zp 02U à2f­ à2Zu32ZU 9ZxfM2U Z2F32uu2uF àI"IuFI92

uxFZ2 IFF2uF3xup

02U LFfà2U à2 Zg3uxTIuxTLFZ32 oxuU3UFI32uF UfZFxfF à

L"I5f2Z6 oxTMIZ2Z 2F MZxMxU2Z à3êêLZ2uF2U F2ogu3Pf2Up éu

Mxf"I3F L"I5f2Z 5I "I52fZ à2 Zg3uxTIuxTLFZ32 oxTT2 xfF35 à2

FZI"I35 MxfZ MxU2Z fu à3I9uxUF3o xf àLF2ZT3u2Z 5rITL53xZIF3xuI IMMxZFL2 MIZ fu FYM2 à2 oxZZ2oF3xu og3ZfZ93oI52p éu oxTMIZ2

52U ZLUf5FIFU xEF2ufU MIZ à3êêLZ2uF2U F2ogu3Pf2U 2F xu IMMxZF2

52U I"IuFI92U 2F 3uoxu"Lu32uFU à2U à3"2ZU2U F2ogu3Pf2U 2F xu

0r3uFLZ+F à2 o2U IZF3o52UMZxMxU2 fu2 TLFgxà2 oxTT2 UFIuàIZàp

2UF PfrB MIZF3Z à2U T2UfZ2U à2 18 2F à2 /6 xu MZxMxU2 à2U

Z25IF3xuU 2uFZ2 o2U à2f­ MIZIT'FZ2U 2F à2 o2o3 xu à3UofF2



13.

àf ZL93T2 à2 5rLoxf52T2uF à2 5rI3Zp V2 M5fU6 xu

àLê3u3F àrIfFZ2U MIZIT'FZ2U Pf3 U2ZI32uF UfUo2MF3E52U à2

êxfZu3Z à2 T23552fZU Z2uU239u2T2uFUp 02U Z25IF3xuU MZx%

MxUL2U M2f"2uF +FZ2 à2 FZx3U 92uZ2UQ
y

fu Loxf52T2uF 5IT3uI3Z26 18 "U / 6 MxfZ 52 ZL93T2 FfZEf52uF 
y2F 18 "U /6 / 6

à2 o2U LPfIF3xuU TxuFZ2 PfrIfofu2 àr2552U u2 ZLMxuà à2 êIùxu

18 "U /6 Pf3 3uà3Pf2

MxfZ fu TL5Iu92 à2U à2f­ ZL93T2Up 0rIExuàIuo2

MIZêI3F2 2F Pf26 àLM2uàIuF à2 5r3uF2Z"I552 à2 àLE3F x— xu

"2fF MxU2Z o2U Z25IF3xuU6 ogIofu2 àr2552U U2 TxuFZ2 "I5IE52

c5 êIfF PfIuà T3T2 MZLo3U2ZU3 xu Ioo2MF2 fu o2ZFI3u LoIZFp

Pf2 5rxu U2 àx3F àrIoo2MF2Z fu 9ZIuà LoIZF6 oIZ xu FZI"I3552

UfZ fu L5LT2uF E3x5x93Pf2 Pf3 M2fF +FZ2 IUU27 àL"2ZU3ê3Lp iu

2êê2F6 52U oIZIoFLZ3UF3Pf2U àf u276 F2552U Pf2 à3T2uU3xu6

IZog3F2oFfZ2 3uF2Zu2 2F IfFZ2U6 M2f"2uF "IZ32Z E2IfoxfM àrfu

3uà3"3àf B fu IfFZ2p 02U xEU2Z"IF3xuU IMMxZFL2U àIuU 52U

oxuo5fU3xuU M2ZT2FF2uF FxfF2êx3U à2 à3UF3u9f2Z à2f­ MZ3u%

o3MI52U Lox52Up 02U IfF2fZU à2U ZLêLZ2uo2U kR6 y6 J6 RW6 RR6

Ry6 R-6 RJ 2F RGA oZx32uF Pf2 5rLoxf52T2uF à2 5rI3Z If u3"2If

à2 5I êxUU2 uIUI52 2UF fu TL5Iu92 àf ZL93T2 5IT3uI3Z2 2F àf

ZL93T2 FfZEf52uFp n2FF2 xEU2Z"IF3xu MZx"32uF àf êI3F Pf2 5I
yZ25IF3xu 2uFZ2 18 4 / I 5I êxZT2 18 K ê k/6 / Ap 

52U IfF2fZU à2U ZLêLZ2uo2U kG6 R, 2F RCA M2uU2uF Pf2 5rLoxf52v

1 5rxMMxULpI
T2uF à2 5rI3Z 2UF àf FYM2 FfZEf52uF MxfZ FxfU 52U àLE3FU

n2ZFI3uU IfF2fZU kR6 RW6 Ry6 RJMgYU3x5x93Pf2U Z2uoxuFZLUp

2F RGA T2uF3xuu2uF Pfr35 2UF MxUU3E52 àrI"x3Z à2U ZL93xuU

5IT3uI3Z2U àIuU 52 u27 MxfZ à2U àLE3FU Pf3 UxuF FZ'U êI3E52U

2F Pf3 UxuF ZIZ2T2uF Z2uoxuFZLUp



RJp

02U LFfà2U UfZ 5rLoxf52T2uF à2 5rI3Z 2u FIuF Pf2 F25

UxuF M2f uxTEZ2fU2U 2F àIuU fu2 o2ZFI3u2 T2UfZ2 oxuFZIà3o%

Fx3Z2Up 02U TIuf25U à2 Zg3ux5x932 2F à2 MgYU3x5x932 TxuFZ2uF

52U 539u2U à2 oxfZIuF àIuU 52 u27 2F xu uxF2 Pfr2u U2uU

2­M3ZIFx3Z26 52U 539u2U à2 oxfZIuF êxZT2uF fu2 XExfo52Xp

oxTT2 TxuFZL B 5I ê39fZ2 -p V2 M5fU6 35 2UF IfUU3 T2uF3xuuL

Pf2 5I MIZF32 UfMLZ32fZ2 à2 5I oI"3FL uIUI52 urI MIU à2

êxuoF3xu "2uF35IFx3Z26 3p2p Pf2 5rI3Z MIUU2 U2f52T2uF àIuU

5I MIZF32 3uêLZ32fZ2p c5 2UF IfUU3 T2uF3xuuL Pf2 52 oxfZIuF

àrI3Z u2 MIUU2 MIU àIuU FxfF2 5I oI"3FL àIuU 52 U2uU à2 5I

8Zx2F7 kRèA I xEU2Z"L 5I XExfo52X TxuFZL25IZ92fZ kRRAp

B 5I ê39fZ2 - à2 T+T2 Pf2 lIu V3Ugx2o< kRNA6 TI3U6 MIZ oxuFZ26

àrIMZ'U o2U IfF2fZU6 5rI3Z MIUU2 àIuU FxfF2 5I oI"3FL uIUI52p

n2 à2Zu32Z MgLuxT'u2 I IfUU3 LFL xEU2Z"L MIZ eIU3u9 kR,A6 TI3U

U2U 2­MLZ32uo2U à2 "3UfI53UIF3xu u2 TxuFZ2uF MIU à2 FZIû2oFx3Z2

2u XExfo52Xp

éu uxF2 àxuo Pfrxu M2fF à3êê3o352T2uF 9LuLZI53U2Z 52U

uxTEZ2fU2U LFfà2U àIuU o2 àxTI3u2p 02U uxTEZ2f­ ZLUf5FIFU

I à3êêLZ2uFU xEF2ufU I3uU3 Pf2 52 TIuPf2 à2 UFIuàIZà3UIF3xu à2U

TLFgxà2U àr3u"2UF39IF3xu Ufêê3U2uF B TxuFZ2Z Pfr35 IMMIZIôF

uLo2UUI3Z2 àrI"x3Z fu2 T23552fZ2 oxuuI3UUIuo2 à2 5I MgYU3x5x932

uIUI52 I"IuF à2 Mxf"x3Z àLF2ZT3u2Z fu2 TLFgxà2 "I5IE52 2F

susceptible d'être standardisée.
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02 EfF à2 o2FF2 3u"2UF39IF3xu LFI3F 5rLFfà2 à2 5rLoxf52T2uF

à2 5rI3Z àIuU fu2 êxUU2 uIUI52 Iê3u àrxEF2u3Z fu2 T23552fZ2 oxT%

MZLg2uU3xu à2U êIoF2fZU MgYU3Pf2U Mxf"IuF 3uê5f2uo2Z 5rILZxàYuIT3Pf2

uIUI52p

8xfZ U2 êI3Z26 à2U F2ogu3Pf2U à2 "3UfI53UIF3xu I"2o fu Loxf52%

T2uF àr2If xuF LFL fF353UL2U UfZ fu Txà'52 à2 êxUU2 uIUI52 IYIuF

LFL xEF2uf B MIZF3Z àrfu Txf52 êI3F UfZ 52 u27 àrfu oIàI"Z2 gfTI3up

n2U F2ogu3Pf2U xuF M2ZT3U à2 "3UfI53U2Z6 2u Loxf52T2uF M2ZTIu2uF6

52U 539u2U à2 oxfZIuF à2 5rLoxf52T2uF 2u 3uUM3ZIF3xu 2F 2u 2­M3ZIF3xup

Vf 5I3F I LFL fF353UL oxTT2 53Pf3à2 FZIo2fZ MxfZ 5I "3UfI53UIF3xup

c5 I LFL xEU2Z"L Pf2 52U 539u2U à2 oxfZIuF LFI32uF à3UFZ3EfL2U àIuU
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mb=(Zt)Lô tin= S0l(0 n= Y0l0Nlp êé 1D Fx vin=) ElmlE(0S v) 

± 1û9 pp „J5 )0 tiln0/) S0l(0 n= xw"g vin=) ElmlE(0S v)

f0l=0 vb==S In) tl m)/0) v) ENl/c) vl=L t)
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1û Z:p(=.- b= l n=) v(TTS/)=E) v) m/)LL(b= vi)=R(/b= û.D pp êJ5 
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Vites(i(c n/)D. é( bi=0lrei VtmSprei a=i pom( ixc x=x5iVclSpi

bi ti(5m(ctit ixc a=i po=( bix bi=0 2pi5ctmes(merctix (oixc

Vsx 5meVi(x2 Vm=t pix Ystlsclm(x bi cieV2tsc=tiF eslx m( Vi=c

Vspplit g 5ic l(5m(Y2(li(c i( uslxs(c i( xmtci a=i ps cieV2tsc=ti

bi ps Vlr5i biei=ti sxxi3 5m(xcs(ci ic i( s55iVcs(c =(i 5itcsl(i

estPi boitti=tx.

fmeei cm=ciF pix VtmSpreix sxxm5l2x g ps eix=ti b= b2Slc ic

bi ps Vtixxlm( xm(c bix VtmSpreix Vtl(5lVspiei(c 5s=x2x Vst pi

uslc a=i pix 2pi5ctmes(merctix blxVm(lSpix 2csli(c bo=(i 5sVs5lc2

=( Vi= ctmV Pts(bi.
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)sts5c2tlxcla=ix l(h2ti(cix bi pos(2emercti mVcla=iv.Uà
M

I( Vi=c ti(5m(ctit Vp=xli=tx VtmSpreix a=l VtmYli((i(c

bi poi(xieSpi s(2emercti mVcla=i à P2(2tsci=t bi Vstcl5=pix.

Ei Vtm5ixxi=t bi xlP(s=0 bi pos(2emercti tia=litc =(i a=splc2

bi xlP(sp sxxi3 5m(xcs(ciF l.i. a=olp us=c a=i pi xlP(sp xmlc

Zm=t xi usltiF lp us=c bm(5 a=ipi Vp=x 5m(cl(= VmxxlSpi.

pi P2(2tsci=t bi Vstcl5=pix P2(rti x=uulxseei(c bi Vstcl5=pix

Vm=t a=i pi xlP(sp V=lxxi 9cti 5m(xlb2t2 5m(cl(=. CYi5 pi

x7xcrei =clplx2F bs(x (mx 5m(blclm(xF m( (osttlYi -seslx g

mSci(lt =( xlP(sp Sli( 5m(cl(=F l.i. a=i posVVstilp (i P2(rti

Vsx sxxi3 bi Vstcl5=pix. Es a=s(clc2 bi Vstcl5=pix P2(2t2ix

ixc i( tipsclm( blti5ci sYi5 pi b2Slc sl(xl a=osYi5 ps VtmVtic2

C Uè JMel(.F ps a=s(clc2 bi Vstcl5=pix ixc x=uulàb= x7xcrei.

xs(c2 Vm=t a=om( V=lxxi eix=tit 5m(Yi(sSpiei(c ps Ylcixxi i(

Vml(cF eslx bix ixxslx g dè :Mel(. b2em(cti(c a=i ps a=s(clc2=(

bi Vstcl5=pix ixc l(x=uulxs(ci. ,p us=bts bm(5 Vi(xit g

se2plmtit 5i P2(2tsci=t Vm=t pix 2c=bix g 5i b2Slc. ql(spiei(cF

Vi=c (mcit a=o=(i ctrx uslSpi se2plmtsclm( s 2c2 sVVmtc2im(

i( =clplxs(c =(i xmp=clm( bois= blxclpp2i ic bi xip s= pli=

bo=(i xmp=clm( bois= b= tmSl(ic.

v.1à ,(up=i(5i b= up=lbi ic bi ps Vstml

I R( 5hs(Pis(c bi elpli=F ps xm=t5i p=el(i=xi x=Slc =(

5hs(Piei(c bi cts-i5cmlti 5hsa=i umlx a=i ps xm=t5i V2(rcti

bs(x =( elpli= a=l ixc mVcla=iei(c bluu2ti(c b= elpli= Vt252bi(c.
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,p Vi=c i( t2x=pcit bix Ystlsclm(x b= bielàs(Ppi i(cti

pix 1 uslx5is=0 s= Vml(c bi 5m(YitPi(5i sl(xl a=i bix

Ystlsclm(x bi blxcs(5i um5spi. )meei (mx eix=tix xi um(c

bs(x posltF xi=pi ps Vstml Vi=c uslti Ystlit ps blxcs(5i

um5spiF b2Vi(bs(c bi xm( 2Vslxxi=tF pi bielàs(Ppi biei=ti

bm(5 5m(xcs(c Vm=t =( stts(Piei(c bm((2 ic s=5=(i 5mtti5clm(

Vm=t pos(Ppi ixc tia=lxi nulP=ti U1D.
'

v.dà )hml0 b= esc2tls= bi ps Vstml

Es a=splc2 mVcla=i b= esc2tls= a=l 5m(xclc=i ps Vstml

Vi=c sYmlt =(i 5itcsl(i leVmtcs(5i a=s(c g ps a=splc2 b=

Ei esc2tls= bmlc scc2(=it ps xm=t5i p=elàxlP(sp bi eix=ti.
,

(i=xi pi eml(x VmxxlSpiF xix a=splc2x mVcla=ix bmlYi(c 9cti

=(lumteix bi e9ei a=i po2Vslxxi=t bi ps Vstml. Eix t2upi0lm(xê
l

b=ix g 5icci Vstml bmlYi(c 9cti uslSpixF 5st ippix 5m(xclc=i(c

=(i xm=t5i bi St=lc sbblclm((ip a=l Vi=c P9(it s= Sm( um(5à

Eos5t7pla=i s 2c2 5hmlxl Vst5i a=iclm((iei(c b= x7xcrei.

xix a=splc2 mVcla=ix xm(c 5meVstsSpix s= Yitti ic a=iF bi

Vp=xF lp Vi=c x=Slt bi Vp=x Pts(bix b2umtesclm(x a=i 5i

bit(litF xs(x xi Stlxit. )ix b2umtesclm(x Vi=Yi(c 9cti 5s=x2ix

Vst pix 5m(ctsl(cix s=0 Vml(cx bosccs5hi sl(xl a=i Vst pi uslc

a=i ps x=tus5i b= embrpi (oixc Vsx Vstuslciei(c Vps(i.

é(i s=cti xm=t5i bi St=lc VtmYli(c bi ps Vstml bi umtei

a=ip5m(a=iF xlc=2i i( sttlrti b= Vml(c bi eix=ti. )icci

x=tus5i (m( =(lumtei bmlc 9cti mVsa=i bi us­m( g el(lelxit

pix t2upi0lm(x VmxxlSpix a=oippi Vm=ttslc 2eiccti. Rppi s
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2c2 ti(b=i mVsa=i i( 7 sVVpla=s(c =(i 5m=5hi bi Vil(c=ti

(mlti g ul(l esc.

v.và yi5h(la=i =clplx2i Vm=t t2xm=bti 5ix VtmSpreix

Es xi=pi us­m( bosYmlt =(i Sm((i a=splc2 bi xlP(sp

5m(xlxci g =clplxit pix l(xct=ei(cx ic pi embrpi bs(x bix

5m(blclm(x Vtixa=i Vstuslcix. Es VtmVtic2 bix 2p2ei(cx

mVcla=ix bi pos(2emercti sl(xl a=i b= embrpi ixc =( us5ci=t

ctrx leVmtcs(cB bm(5 cm=c s= pm(P bix i0V2tli(5ixF lp us=c

(iccm7it xm=Yi(c pix 2p2ei(cx mVcla=ix ic pi embrpi. Eix
àG

bluu2ti(cx s-=xciei(cx bix pi(clppix ic bix sVVstilpx bi

t25iVclm( bmlYi(c 9cti Y2tlul2x 5m(xcseei(c Vm=t xosxx=tit

a=i pix 5m(blclm(x xmli(c mVclespix. C eix=ti a=i pix i06

V2tli(5ix VtmPtixxi(cF ps a=splc2 ic ps a=s(clc2 bi Vstcl5=pix

P2(2t2ix blel(=i(cB lp us=c bm(5 (iccm7it xm=Yi(c pi P2(2tsci=t

bi Vstcl5=pix.
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Ei x7xcrei em(ct2 bs(x ps ulP=ti 8 s 2c2 =clplx2 Vm=t

eix=tit ps Ylcixxi bi poslt bs(x =(i xi5clm( a=ip5m(a=i bi ps

Ei x=VVmtc ieVpm72 nulP=ti U4D Vm=t ci(lt Uoi(àumxxi (sxspi.

xieSpi psxit à x7xcrei mVcla=i Viteic bosYmlt =( x7xcrei bi

,p xosPlc bo=(i csSpit2u2ti(5i Vm=t pix d s0ix bi blti5clm(.

5meVmtcs(c d Yit(litx elpple2ctla=ix s7s(c =(i Vt25lxlm( bi

A è.èèè8 ee. CYi5 5i x=VVmtcF m( Vi=c bm(5 eix=tit ps umxxi

(sxspi ic ul0it pi uslx5is= b= psxit g =( i(btmlc ctrx Vt25lx

nulP=ti UzD.
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/ix ixxslx m(c 2c2 t2splx2x i( Y=i bi Ylx=splxit po25m=piei(c

bi poslt bs(x pix umxxix (sxspix. Es ci5h(la=i 5m(xlxcslc g

b2Vmxit =(i el(5i 5m=5hi bo=( e2ps(Pi pla=lbiàxmplbi x=t ps

Vstml l(cit(i bi ps 5pmlxm( (sxspi ic bi uslti Vsxxit =( b2Slc

boslt bm((2 bs(x pi embrpi. /lYitx e2ps(Pix pla=lbiàxmplbi sl(xl

a=i blYitxix 5meVmxlclm(xB bix e2ps(Pix boh=lpiF bi Ystxmp ic bi

Vm=xxlrti =clplx2i pmtx boixxslx bi ulpcti g slt m(c 2c2 ixxs72x

i( Ystls(c pix VtmVmtclm(x bix blYitx 5m(xclc=s(cxF 5iVi(bs(cF pix

t2x=pcscx mSci(=x (o2csli(c Vsx xsclxuslxs(cx 5st ps Vm=xxlrti =cl6

plx2i (i Viteiccslc Vsx bi Sli( blxcl(P=it pix t2Plm(x bi hs=ci

Ylcixxi Vst tsVVmtc s=0 t2Plm(x bi uslSpi Ylcixxi.

é( bi=0lrei c7Vi bi e2ps(Pi s 2c2 =clplx2B ps Vm=xxlrti u=c

tieVps52i Vst b= PtsVhlci ic ps VtmVmtclm( bi Ystxmp bs(x pi e2ps(Pi

s 2c2 s=Pei(c2i bi us­m( g ti(bti pi e2ps(Pi eml(x Ylxa=i=0. Eix

t2x=pcscx mSci(=x 2csli(cF 5iVi(bs(cF 5meVstsSpix s=0 Vt252bi(cx.

é( ctmlxlrei ixxsl Ssx2 x=t ps e2chmbi blci X)hl(s )ps7

eichmbX s bm(5 2c2 t2splx2 n1UD. Es e2chmbi 5m(xlxci s b2Vmxit

=( e2ps(Pi bois=F bi Pp752tmpF bos52cm(i ic bi Qsmpl(i n)hl(s )ps7D

x=t pi Vstml g 2c=blitB m( pslxxi x25hit pi e2ps(PiF 5i a=l uslc

a=i pom( mScli(c =(i el(5i 5m=5hi Sps(5hi (m( Vm=xxl2ti=xiF 

bo=( ixxslF lp xosPlc boi(Ym7it x=t 5i e2ps(Pi x25h2F b= (lctmSi(3r(i

Emtx

Vst scmelxsclm( nxVts7D bi us­m( g mSci(lt =(i 5m=5hi h=elbi =(lumtei.

R(x=lciF m( uslc 5lt5=pit poslt bs(x pi embrpi. C 5s=xi b= uslSpi
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b2Slc s=a=ip pix ixxslx biYsli(c 9cti t2splx2xF pix t2x=pcscx

xi xm(c esphi=ti=xiei(c sY2t2x l(xsclxuslxs(cx.

C ps x=lci bix t2x=pcscx (2Psclux mSci(=x sYi5 ps e2chmbi

bi Ylx=splxsclm( bs(x posltF bix ixxslx bi Ylx=splxsclm( bs(x pois=

Ei b2Slc bois= =clplx2 biYslc 5mttixVm(bti s=u=ti(c i(ctiVtlx.
M b2Slc boslt Vh7xlmpmPla=i ic pi tsVVmtc i(cti pix bi=0 b2Slcx s

2c2 b2citel(2 i( =clplxs(c pi Vtl(5lVi bi xlelpstlc2. fipm( 5i

Vtl(5lViF Vm=t sYmlt bix 25m=piei(cx xlelpsltixF lp us=c a=i pix

(meStix bi Li7(mpbx xmli(c pix e9eixF l.i. m( b2xlti„

Li _ LiC,L RCé

bs(x pia=ip G/Li G

eslx 1yy/ Gû _ CG v

/ _ / C,L RCéic

bi xmtci a=i ûC,L _ YC,L
81.V GRCé

)i tsVVmtc Vi=c Ystlit bi Uè g Uw Vm=t bix cieV2tsc=tix 

5meVtlxix i(cti Uè%) ic dè%)F eslx 5i tsVVmtc (oixc =clplx2 a=i

Vm=t b2citel(it pi b2Slc s=a=ip pix i0V2tli(5ix sYi5 pois= biYtm(c 

Cl(xlF Vm=t =( b2Slc boslt bi Uè :Mel(. g dè%)F 

m( s=ts =( b2Slc bois= boi(Yltm( è.8 +Mel(. g dè%) m= bi è.dd :Mel(.

9cti t2splx2ix.

g Uè%).
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, Ei em(csPi =clplx2 Vm=t 5i c7Vi boi0V2tli(5i 5m(xclc=slc

i( =( t2xitYmlt bois= xlc=2 g =( (lYis= Vp=x hs=c a=i pi embrpi 

5st pix b2Slcx bois= tia=lx 2csli(c x=uulxseei(c Viclcx Vm=t

=clplxit 5i x7xcrei. é(i Viclci VmeVi xitYslcF s= b2VstcF g

tieVplt pi x7xcrei ic pi b2Slc 2cslc eix=t2 i( Vti(s(c pi Vmlbx

bois= 25m=p2 i( =( cieVx bm((2.

Zm=t ps Ylx=splxsclm( bs(x pois=F m( s =clplx2 a=ipa=ix

pla=lbixàcts5i=txF cipx pi Vites(Ps(sci bi Vmcsxxl=e n—N(I&DF 

pi c2cts5hpmt=ti bi 5stSm(i n))E&D e2ps(P2 s= (lctmSi(3r(i ic

Cpmtx a=i pom( Vm=Yslc Ymlt pix plP(ix bi 5m=ts(c sYi5 

cm=x 5ix cts5i=txF xi=p pi pslc Viteiccslc bomSci(lt =( 5m(ctsxci

pi pslc.

x=uulxs(c Vm=t mSci(lt bi Sm((ix VhmcmPtsVhlix.

Ei pslc s 2c2 l(-i5c2 Vtl(5lVspiei(c g poi(ct2i bi ps umxxi

(sxspi Vm=t pol(xVltsclm( ic g ps xmtcli Vm=t poi0Vltsclm(. Eo l(6

-i5clm( b= pslc xi uslxslc sYi5 =(i xitl(P=i tipl2i s =(i VmeVi

a=l Viteiccslc bi Ystlit ps a=s(clc2 bi pslc l(-i5c2 xipm( ps

a=s(clc2 bois= a=l Vsxxslc bs(x pi embrpi. /os=ctix i(btmlcx Vm=t

l(-i5cit pi pslc m(c 2c2 =clplx2xF (mcseei(c bs(x posccla=iF Vst pi

bixx=x bi ps umxxi (sxspi sl(xl a=i Vst posttlrti bi ps umxxi (sxspi

s= b2S=c b= thl(màVhst7(0.
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poi(ct2i ic ps xmtcli bi ps umxxi (sxspi. I( s s=xxl eix=t2
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pix 5hseVx bi Ylcixxi g 5l(a xi5clm(x i( 25m=piei(c l(xVltscmlti

ic g ctmlx xi5clm(x i( 25m=piei(c i0Vltscmlti. Eix Vstserctix

5sts5c2tlxs(c pix xi5clm(x eix=t2ix ic po25m=piei(c xm(c bm((2x

bs(x ps csSpi ,. Eix Vtmulpx bi Ylcixxi Vm=t v bix 4 xi5clm(x

xm(c em(ct2x bs(x pix ulP=tix UwF 1èF 1UF 11.
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fm=t5ix boitti=txU.dà

)meei m( Vi=c pi Ymlt g ps csSpi , ng X _ UU 5eDF

m( (mci bix bluu2ti(5ix a=s(c s=0 blei(xlm(x ic 5i5l i(ctsî(i

Vm=t ps x=tus5i bix Ystlsclm(x bi pomtbti bi A H% i(Yltm(.

)ix Ystlsclm(x VtmYli((i(c b= uslc a=i pix plelcix bi ps

umxxi (sxspi (i xm(c Vsx Vstuslciei(c b2ul(lix ic pom( bmlc

s55iVcit =(i 5itcsl(i estPi boitti=txF 2cs(c bm((2 a=olp

xosPlc bo=( embrpi VtmYi(s(c bo=(i ieVtil(ci Vtlxi x=t =(

mtPs(i h=esl( ic a=i 5i embrpi (os x=Sl s=5=(i 5mtti5clm(

e25s(la=i cippi a=o=xl(sPi m= s=cti. /i Vp=xF 2cs(c bm((2

a=i pi blei(xlm((iei(c s 2c2 uslc sYi5 pi ts7m( psxit ic xm(

x=VVmtc Ptsb=2F 5itcsl(ix itti=tx m(c V= 9cti l(ctmb=lcix

a. 5s=xi bi ps blei(xlm( Vh7xla=i b= ts7m( sl(xl a=i b= -i=

e25s(la=i a=l Vi=c i0lxcit bs(x pi x=VVmtc Ptsb=2.

/os=ctix itti=tx m(c 2c2 l(ctmb=lcix Vst ps e2chmbi

=clplx2i Vm=t pi ctslciei(c bix bm((2ix cippix a=i po2Ysp=sclm(

bi ps x=tus5i g p’slbi b= Vps(lercti sl(xl a=i pi cts­sPi bix

é(i us­m( bi Y2tlulit xl pix eix=tix Vtlxix 2csli(c5m=tSix.

YspsSpix 2cslc bi 5meVstit pi b2Slc 5sp5=p2 sYi5 pi b2Slc

eix=t2 Vst pi V(i=emcs5hmPtsVhiB xl pix bi=0 b2Slcx 2csli(c

xieSpsSpix g Uè% VtrxF m( s55iVcslc ps x2tli bi eix=tixF xl(m(

m( ti5meei(­slc pix eix=tix. )icci e2chmbi ixc =clplx2i

Vst5i a=iF e9ei sYi5 cm=cix pix Vt25s=clm(x Vtlxix Vm=t

eix=titF lp x=Sxlxci cm=-m=tx =( bm=ci a=s(c g ps Ysplblc2

b= xlP(sp 5sVc2 Vst pos(2emercti mVcla=i ic a=s(c a ps eix=ti

b= b2Slc Vst pi V(i=emcs5hmPtsVhi.



HH.

Es Vt25lxlm( a=i pom( bmlc 5m(xlb2tit bs(x 5i Pi(ti

boi0V2tli(5i s =(i leVmtcs(5i tipsclYiF 5st 5i a=om( b2xlti 

5i (oixc Vsx bosYmlt bix Yspi=tx s7s(c =(i Vt25lxlm( sSxmp=iF

eslx Vp=côc bix Yspi=txàP=lbix Viteiccs(c bi 5m((sîcti pi

5meVmtciei(c P2(2tsp bi ps umxxi (sxspi b= Vml(c bi Y=i

s2tmb7(sela=i. )ic stP=ei(c ixc x=VVmtc2 Vst pi uslc a=i pix

eix=tix xi um(c x=t =( embrpi ic a=i 5ip=là5l 5meVmtci 5itcsl(ix

/i Vp=xF i( t2splc2F m( 5m(xcsci a=i bix Ystlsclm(xitti=tx.

bi blei(xlm(x ic bost5hlci5c=ti l(cit(i Sis=5m=V Vp=x leVmtcs(cix

a=i bix itti=tx bi eix=tix Vi=Yi(c 9cti ti(5m(ct2ix bo=( c7Vi

bi umxxi (sxspi g pos=cti. Es Vt25lxlm( bix eix=tix tiY9c

bm(5 =(i leVmtcs(5i tipsclYi a=s(b m( Vti(b i( 5m(xlb2tsclm(

cm=x 5ix us5ci=tx.

1.à G,féCE,fCy,I"

Eix t2x=pcscx mSci(=x Vm=t pix plP(ix bi 5m=ts(c s poslbi bi ps

Ylx=splxsclm( em(cti(c a=i pi embrpi tiVt2xi(ci sxxi3 Sli( 5i a=l

xi Vtmb=lc bs(x =(i umxxi (sxspi h=esl(iF eslx a=i pix Vh2(mer(ix xi

Vtmb=lxi(c g bix b2Slcx Vp=x uslSpix a=i pix b2Slcx =clplx2x Vst

)icci 5m(xcscsclm( xoi0Vpla=i Vst piNsxl(P nU8D ic Ztmic3 nUzD.

uslc a=i ps blei(xlm( bi ps umxxi (sxspi bi (mcti embrpi ixc xs(x

s=5=( bm=ci bluu2ti(ci bi 5ippix =clplx2ix Vst 5ix bi=0 s=ci=tx.

/i Vp=xF s=5=(i l(umtesclm( (oixc 5m((=i a=s(c a ps Vhsxi b= 575pi

(sxsp nbiPt2 bi blpscsclm( bix Vstmlx ic bix 5mt(icxD Vm=t (mcti

embrpi ic 5i=0 =clplx2x Vst Nsxl(P + Ztmic3.
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yip a=i b25tlc Vst Nsxl(PF m( (os Vsx mSxitY2 bi Sm=5pi

bi 5m=ts(c Vm=t pi xi(x i0Vltscmlti bi po25m=piei(c spmtx a=i

Ztmic3 sl(xl a=i pix s=ci=tx bi plYtix ctslcs(c bi Vh7xlmpmPli

(sxspi ei(clm((i(c =(i Sm=5pi bi 5m=ts(c a=l xi Vtmb=ltslc s=

5i(cti bi ps umxxi (sxspi nulP=ti dD. û=ipa=ix VhmcmPtsVhlix

bix plP(ix bi 5m=ts(c xm(c em(ct2ix s=0 ulP=tix 1dà1H ic g Vstclt

bix bluu2ti(cx b2Slcx =clplx2xF pix plP(ix bi 5m=ts(c mSxitY2ix

m(c 2c2 cts52ix x=t ps ulP=ti 14.
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U.à )I")Eéf,I"f

)icci l(YixclPsclm( s Vitelx bos-m=cit s=0 5m((slxxs(5ix

s5c=ippix b= um(5clm((iei(c b= (i3 =(i eix=ti sbblclm((ippi a=l

em(cti poleVmtcs(5i bi pos2tmb7(selxei (sxsp. R( iuuicF sYs(c

5icci 2c=biF m( (i xsYslc Vsx bi a=ippi us­m( xi blxctlS=slc

po25m=piei(c bi poslt bo=( Vml(c bi Y=i a=s(clcsclu bs(x ps

)ix eix=tix Viteicci(c bi 5m((sîcti pomtbti biumxxi (sxspi.

Pts(bi=t bix Ylcixxix sl(xl a=i b= (meSti bi Li7(mpbx ti(5m(ct2x

bs(x pi (i3. Cl(xlF lp ixc Vitelx bi 5m(5p=ti a=iF Vm=t pi embrpi.

po25m=piei(c g Uè :Mel(. (oixc Vsx 5meVprciei(c c=tS=pi(cF eslx ixc

Vp=côc =( e2ps(Pi bi t2Plei psel(slti ic cts(xlcmlti.

1.à LR)INNC"/Cy,I"f

C ps p=elrti bix Vtielitx t2x=pcscx mSci(=x x=t po25m=piei(c

bi poslt bs(x =( (i3F lp xitslc l(c2tixxs(c bi uslti pix eix=tix

x=lYs(cix„

U%à eix=tit pix Vtmulpx bi Ylcixxi i( l(xVltsclm( ic i( i0Vltsclm(

g dè :Mel(.B

1%à eix=tit ps Ystlsclm( bi Ylcixxi s=0 i(btmlcx 5tlcla=ix

bi ps umxxi (sxspi Vm=t pi t2Plei cts(xlcmltiB

d%à Ylx=splxit po25m=piei(c i( l(-i5cs(c g bix i(btmlcx s=ctix

a=i poi(ct2i ic ps xmtcli bi ps umxxi (sxspiB

<v%à 2Ysp=it pi biPt2 bi c=tS=pi(5i.
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APPENDICE I

Exemple de résultats et calculs pour une section

a) résultats de mesure de vitesse

X = 5.2 cm 
Q = 10 litres/minute 
AP = 1.60 mm H„0

Lentille = 103.2 mmD

Espacement des faisceaux de 50 mm 
V (cm/sec.) = 66.5 Voltage (volts)2

Inspiration

Z Y Voltage
(volts)

VoltageVitesse 
(cm/sec.)

Z VitesseY
(cm) (cm)

4.95 PAROI

5.00 6.0
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45
6.48
6.49 
6.52 
6.55

0 5.20 6.65
6.67
6.69
6.74
6.75

4.09
3.80
2.80 
0.80

272
2343.52

3.92
4.02
4.11
4.16
4.18
4.19 
4.18 
4.01 
3.54 
2.82 
0.60

253
261 186
267 53
273 00
277
278 5.40 6.0

6.05 
6.10 
6.15 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65 
6.70 
6.75 
6.80

0 0
279 2.62

3.18
3.22
3.24
3.27
3.33
3.38
3.46
3.53
3.61 
3.65
3.62 
2.98 
0.90

174
278 211
267 214
235 215
188 217
40 221

2250 0
230

5.20 6.0
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.52
6.54
6.55 
6.57
6.59
6.60 
6.63

2350 0
2402.90 

3.40 
3.55 
3.60 
3.62 
3.68 
3.75 
3.84
3.90 
3.98 
4.00 
4.04 
4.05 
4.08
4.12
4.13 
4.15

193
243226
241236

239 198
241 60

0 0245
249

5.60 6.0
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45

0 0255
1482.23

2.90
2.98
3.04
3.06
3.06
3.07
3.12
3.16

259
193265
198266

269 202
203269
203271
204274
207275
210276



86.

Z Voltage
(volts)

Voltage
(volts)

Vitesse 
(cm/sec.)

Z Y Vitesse 
(cm/sec.)

Y
(cm) (cm) (cm)(cm)

5.60 6.50
6.55
6.60
6.65
6.70
6.73

3.22 214 6.0 6.72
6.73
6.74 
6.76

0.96
0.80
0.65

64
3.27 
3.31
3.28 
1.04

217 53
220 43
218 0 0
69

0 0 6.115 PAROI

5.80 6.0
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65
6.69
6.70 
6.76

0 0
1.85
2.75
2.96
2.96
2.98 
3.02 
3.02 
3.02 
3.04 
3.03 
3.01
2.99
2.97 
2.62 
2.30

123
183
197
197
198
201
201
201
202
201
200
199
198
174
153

0 0

6.0 6.0 
6.05 
6.10 
6.15 
6.20 
6.25 
6.30 
6.35 
6.40 
6.45 
6.50 
6.55 
6.60 
6.65
6.67
6.68
6.69
6.70
6.71

0 0
1.81
2.73
2.83
2.63
2.28
2.30
2.52
2.76
2.94
3.04
3.09
3.11
2.86
2.55
2.36
2.20
1.90
1.68

120
182
188
175
152
153
168
184
196
202
205
207
190
170
157
146
126
112
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b) Calcul des paramètres

AZ AYi AZ Q Ai iS ii2 3 (cm2)(cm /sec.) (cm /sec.)(cm)(cm) (cm)

5.00
5.20
5.40
5.60
5.80
6.00

0.55
0.75
0.80
0.73
0.76
0.76

130.6
175.6
159.8
138.6
135.8
125.9

0.15
0.20
0.20
0.20
0.20
0.215

19.59
35.12
31.96
27.72
27.16
27.00

0.0825
0.150
0.160
0.146
0.152
0.1634

Z_ = ZAZ. = 1.165 cmT i

yi
ViûyiA = surface sous la courbe V vs y =S i/ y o

A_ = ZAS ST i

X AZ81 . Vi ii

3Q_ = ZQ. = 168.55 cm /sec. (10.11 litres/min.)T i

10.11 - 10AErreur = X 100 = 1.1%10

A. = AZ. X Ay.

2A„ = ZA. = 0.8539 cmiT

A 0.8539T = 0.7330 cmY = AZ 1.165T

4 81 4 X 0.8539 = 1.800 cmDe = =
(1.165 + 0.7330)Z +T Y
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QT 168.55
= 197.4 cm/sec.V = —A 0.8539T

2= 0.149 cm /sec.vair

VDe 197.4 X 1.800Re = = 23900.14865vair
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