PROJET
FIN D YETUDES
Gﬂn @U7<

. Titre Etude d’un systMMiec_t_LQn___._c_omt,re o

" les coups de bélier au niveau du transport

hydrauliqu e ;Ie_lo_CiPJ Idl'_ ba

Auteur Alassane BA

Genie_ Meca nique

Date ~ JUIN 1984

o NUM



ecole polytechnique de thies

PROTET DE FIN DETUDES

“TITRE*
| Y ETUDE D'UN SYSTEME DE PROTECTION
" CONTRE LES COUPS DE BELIER AUNIVEAU DU
TRANS PORT HYDRAULIQUE DE LA COMPAGNIE

SENEGALAISE DES PHOSPHATES DE TAIRA ~

AUTEUR * ALASSANE BA

DIRECTEUR. RAYMOND THIVIERGE

PARRAIN : PIERRE MARWAN HAMEM







“ ™m o O‘Vvtlﬂ_ M:o\bu,kq Ndonaw
J«’w/w»ow ,bou.&owv) ftrw\. wmer e e #Qt Movse

o o pphe - o g

A mer avus ﬂou\'a?\\a Bio‘,.,l: Bmadow Atoma
Pm‘/e
De Vamibs Lo pagene Woolef dib

« Xk dawna Gew dowi Ndey s

T wmom  awmu I\Heyg Riame R2

.. - /‘.”AA//M a.%eutm




REMERCIEMENTS

Nous Lemons \'a‘C pu‘wlme/\ C\.&\)\l)‘\M!XMD‘R. c:X\,ai»buh a:

_ U.RAYMOND THIVIERGE diretkewn de o I\M&a\)‘mw[m wilabo.
Ya&im, /AM WA«M«QA

_ PIERRE MARWAN HAMEH Inqemeurn o la CSPT sk foahn ine de
& I‘Map\ )ram, fn. u@»km}um C,dwe, per consails

- HAXHTAR SYLLA L\f\eX du buneau ,\cw\»m'n\,.\z de la CEPT foun
Ju }YMMM /y.wa?,bhm a\»’:& a biewm clouQ-u (s )Tuch?uf\
- DINK Vo NGoC T»AX,MM 2 VEPT fown clu‘.m'la;&h

y, /WM()»M Bw/%w s SAAX q{w. C,."qw\' :,“J\kerﬂum, \-L'«A}V\..Lu.l‘llo‘ﬂ

Ak -



__ SOMHMAIRE
£ bt éz&ﬂz )‘.Abwatﬂ. .z‘ku.és.e ,oAban.wa&AaAm. L me@nﬂ
\c\w Dm‘» de belier an wiveawn c\u,\?mw,wk ,Qu?’a\»w&oru

-

d e ditermine des WA’ de a|en Ay {a&»iimm add

aTu.a.bJ .

- MA.‘E\,‘.' quaa\,...n de TM\,uae

- (\/WWG\LN kvu.oar.e de C&m-e
- ,bol-raoux ’oou.o\\él

q}w (q&;hows W M"‘W:
- Uwe (.o-u.\‘art m\)..le;o.a.u

- U o\iATA.e de loe'mu

W— a w.l‘fc .o\/'(o: _é,lfoulo‘QA, a!,u.c R w\-\. de looQLCA- ,dew.lf
.@l‘ﬂ’. g,&e'@ b IA‘AM}WAAAGM/\'. keuko. W oow Ravhe L:fuor.z.
Le /d\r“e'.w\e C\.a@&ui,u—‘: b ose prn ,uu\e‘ wello dle ama
Hhcrwz J:WV\'YMMW} % Yo wmatlsde TGYQWT&L de ev\aﬂww

SAV -



TABLE DES MATIERES

]\Mn%u',emwh

/so‘mmai)u.

o dun Ak om
T/ ahude /\Rxémia\/.».&

T/ Camrir du towp ds bilicy
T.4 omih de couvaut

T2 yarddion brusqu de viteme
T2 me\im Ae bowchow

T o hicalion phupique da finmive
a| cos A ume gwma\rm \orww‘m
b/ omit kvwanru de pompaqe

M4 dude dila cavilabion

N/ callewd du Cowlp de belia

v fu,‘am\ihm AM. WA.\A, de belien

m/ VO&%\M dar de LbQ,LM_
: am,o&a,u ahamb_mmev\\'w

T/ Sza‘rivnw de \n’u\‘ec 1oW

xda

av

N g & O

12
15
16

21

24
34

36




A-  cheminee o\'w\u.i?.dlou
B. Juwewven anki-belien
€. volant d'imectie
D- C—\a‘;e\' anhi. netour
E - DISAVE de peumcte
Cabads de &uTuohf&wdh'
F-cio:ﬂ\fuie amdi-belien
WMM?.STJZMMJ

Y Condmon

A - ANNEYXES _

. devm ;‘&m‘m ' amre

- AW z*\M\'(N\-

- \J-o»o\;u A.! va\.\’a\,ck
R ‘M

- .w\n,\oﬂpe

- 1L (\Nl de %a\j&'m

- n oA A {Mm

- shewma du W\\M\'aoaq‘a‘e

- M ta&‘n,\ofaaq

- S % ' D e
bxa‘;\ue t\'p,ge\mw

36
39
40
41
42
42
43
51
70

11
72
13
34
15
%

8
19

go

E|

L -




A_/ INTRODUCTION

la. csPT )Mi' nee m,\?x'S?, A %}Atmu.n.\: \wnvwdwwk L;:U e cal'f,’..
gz don el /aaoum:.,}w i pphapales ag‘ Codctuimn W ore -
S;w We uw ey .z\mm-um aru,rmk Cﬁmo‘u A5 mc,"!'u
}‘-,w\\m fron s, arine o\'m?r‘ﬂn tner p‘arﬂi.&; L J W/s&e‘w
J‘,Co\.numwk dax  torechhan &RMM'

- AL w«—&m waw '\MA R\L\'Ma%f. n'hu,\ \mlcw.eu} J‘.\wAM

- Ume m&m)wrm mwwd m\:w"uk‘e ‘Vhwﬂmtaev\n l-l'fa.buw
‘lw\“(a.é\km;/y‘?%m\'c \oMr D\M ‘b\-"“ay*m / O\E‘anl ﬂl Mv\M.M
A aumn A camons de Kautier Tdﬁhmkw\izxuaw': m[sLa-
j):M AL MTuam{LM J/‘: 0‘-(:‘\4‘%'\—%4 )
“—w de &u&ﬂ (nl":uw» e )‘.A;,\'Va;'teuw",gn Ml nea an waYur\P: tiﬂ.ﬁ/o
da plide (yhopbals, pable angile ok pilat ) de gpaaRombeis iiafiiien
< Yowm b de 55./ Aean ol wvraz' o e aw-kM /i\ail«m @ﬂuﬂuw
L dluw\.&dmcmut TM— LMMMO‘TJ&W o /t\.m/M Adnme uwdm-h
‘V\J’JLTA; /u\lt\'emwl da LM.&'&

la »\w,%u.[mv\mwt;zm)‘wl'(max \M;\/‘MA/? w‘.u de Avoo Jhe .
CJDMX Cl.dwt AAne TUMYL da Aztt a,t Arx )fww\nm»&am \.‘, /\hym\'wl—
M\u\»u%m dea s ds belien a\m *mnult mﬁtromnmam Lo tardun
/\'n <X ov.ﬂu L hawy‘-»\' ?-admuﬂuim cuwrl At 1-9«-»0: xmtw
hw»b J/M Q‘wrﬂﬂ' L.M L /am aM&t .zw\'fm.ng TS Cnmaru o
Anopan ds 5156129 F cPafhaue vl LI Y% prakeipn
ﬁ/a. Mww\mb o

R /l\lﬂv?./\,u AAM/& dl. M\A{&AM,&T\‘ENQ Av 1\'\4&\'{&\.&0\»\.
\'vatu, JM w—»‘\a a\.t be'/tu .

N g



aprd w2

%‘%w.‘zﬁw” 43
oy

.w.&.dqu JouﬁdJ\N ae.a.ﬂ./fui.%mc THLY

1 04 Y v\ vw) éu«kﬂi AL WUl
wﬂcay‘_ucu.b vyc.:p T dd
vmqimeqap .94

EA S AJ.% - sd.vﬁfd\q«diow v

i

LaN 5lej2y adwad

e

<1l & 1]

\Mj
ZoN SIEP2qWOe

N

1 aw_. uolwey

£aN SiBj2y 2dwoy




T | ETUDE THEORIQUE

T-4 REGIME TRANSITOIRE
ﬂf/di‘\'n&hm .

Um M.ca,tmc. wk M,\XM"OM/» {MA wo“ma\;«mcw
o\nc hkm\a &3 Qa aL\A Ane MCQ‘C‘I«.LM lowle
L/ Mise ew Lq,u.a}bon

dy
4(;}

Sceegp 5

.£\~“~A§M c\u,?,ume, Mmﬂzi p,t,\.c'z 5’ ﬂ’m\Mkk o, W" A
d'absome L , OWVe am )'.c.m.v an ?bl.ﬁ-" B d'abscuse LedL
Ew A /oa V'\\'QMQ. L‘aw\'- Y. Ewn B Ceﬁ:. Jl\-me.,m\-':i w\e a V
a44.adin¢,w\'e'z de pa ali.guwuc“c bobale c'wh a dine

Va2¥ dls 'av At
L

E»v\'ve AdB ) Otr(«(.!-"@fq\'lown de la \on’c"lcu\e M dow ¢

2V 4L |,V V3V 4 2V
P -l- b +
2L db Bt 2L At

Poux uwn F\w@Ae '\'\LOM?TLSSiL\e twn \'e‘\an\' owm \'t

XU'VOM A& gm“emev\k v\’O\MXW ty\,a\ll" hom\e“vs |earba,|-lm

W«O\A\le\'ﬂew\' O\Ak .

3, %31 +__g_._:§_ - 0 6:,¥orw: de .Po“tmtw

25



Ew Géow\'aw\' le terwe mm,éux cmu\'c}i@ha‘w. dun )w’«x‘,me

Jhwvwi\'o\')\ﬂ. on a -

Cy a4 420 LR LW o

Oﬂ%zwe %\b-\.wv& :\,Lv;\u 2‘;’1 .er-btail:m Mia/?o‘tm: '\/au"ci
ot Momafomo o equatin prade frime poo

R SR

A2
M PL 3L 9.«3§L L 4% 2 2t
.?.(.Lz»!.‘)d (Me)+ L2 -0
LY 19 L ”A'Al:
H
M~ a o\,wc
?l-\-___[_%“ = __L:_B_V_ (4)
? L 4 at

H= \\m\'w e o\

Mp o qds de change  dies qu\&mm\c

w ;/A'JL‘,,TMALM de Bean e lll /Lmjnw\e o\iqé\,m\—{e,\le
& nn ).L'cxlme _,k?\zaMil'oLre.

¢/ L ?ummihu de \'éa!Wa, L
HebHe onk Lo dimowion dame longueun, (maie s pont pelies
o\iuu\:emc,dé,)me,?nme d‘c'\w\%'z tmmag amines daws o %Qu'plg.
¢ aak une éw»?: do frastion .
A sz,h& de Miguation o ik quu'aine C/M;o,’um A Qo vikene
m&ku PV ):nm\¢ s adne e ch'aiim Jrrcade de MM.
W foniabion de retwon ponk A C.J:mk e ,;M‘"me
que Lo gacakion de Jegime 40t poquide ol fend (o




('/])MZ uﬁa Clwum).:.m l;twsr‘m alz Mm ML & wmt Vo
)u,a;hm laYuAT-u. o\p, ’\uxvne G‘pﬂ. ovs, q,wﬂ,\c (mq\, o\; ';_\e'tcr




T CAUSES DU coup DE BELIER AU NIVEAU
bU TRANSPORT HYDRAULIQUE

EVY) s de blier psulbenk des jmz’ddaﬂr?uﬁ%imw Jam.
/M\'W\u Al LWMK’A )‘Awu‘.«,wqm am waveour cua ,btw\unb
%o\hw&ua‘wl /Aw.k:

T4 RRRETS DE COURANT :

2t fos C)\}&b}w&m\'w

.14 ozt (\/MW

(/,M*‘:MM.« [a)\)\ﬂ:,twnw'mmé . C/u—l’/q)&mme M-mﬁeme crwt

@0\1\2 ' C«\o}eww ke C:A:\f(’,w M Cjwd“al‘;@p:cnauw\!w\_

b\‘&\w LfMTAM Ar Baa ,i\,a/bl Aes e’Tf;\vu}W Ija))\;,l' ‘A}Mﬂ

o Aol pe Jouine Vemend . Len paliauer di 2983
MAI‘/LC\)AL;N‘: (:-:i Cﬂoaj‘\::g/\rzl-s @1\2 C{:Qm\'m TAA, YMM

LAt b v elonkaine

C’Mw W . C\A:\/CGM, A )\l,LP_aM. Ao AM\‘YLE\L\LN

N

i}z l)lﬂﬁoj\uwl‘i C'urolu eﬁb;w\'rﬁ\auw .e,l’,ifw.gowu

Lmuaqr.m .
LLa me.or«u oe 4983 )MCLL'TAM\'/W C«oaxme de 4

ML /.,\;\f&mbm ,{rm W |




1

IWNomwalim de @&m

[Lea moteuns avioiwant Ly ok & wheste voncalde
A)SJS: d\kwde,w\? pr\'c’e mo'm Ao Yo C,agt A
ML. e ™M QMA&A’E’C‘:%&L olMQnamed\M lm{MtTwJ
de la W des bte‘/\,akw. A Ji%pk s (‘Rrvwfaﬂmwh e

threme we pe §ak yoas duelliment comme Aecomm as.
(home: o e ot ot e e e

| 'I.B{:M,Ma:\im de bouwchon
le mevm,dn Tatha 2ot I ﬁqwmnzine ot Alj(qwb
a»apA\'Em&Al Q\/L C}L/Raw\' )ra/s a_h,‘T,, W ,\.mk Azt ceandae

o Qludawl de Lo Q/j\—wc \(fA‘kAq(d




TI ExeticaTion PHYSIQUE DU PHENOMENE

aj cas d'ame gmucjruu’c. L(Mw

.ﬁw“«lm al,u. o l:ow\’ A uan ‘.‘wjm a lw-\—enew\. o\uc\,uﬂm}..aru
de /k. dl.‘: a Xla CI)NAG'— Ve, ow%u\me M‘aw\'ahemm}j\a‘amt\(g a{
%W v} GM Qm. G\“fam e ,‘uawhwzu /Q»«antl.w arw. C/i!.v\.hmk l:)u."f/\-
M RL ]u‘o\w.k ot awndiloo o ks W«X\ﬂ eneh a\uw_ e l'vam,?m.\
me 2 |'fn\lan di J.t/gmna-\tm den )\IAYM ot a\.u,f»o\,mb Qlavsfu
)[vmw A.u. k&,o.u. J[w«a,zwl /tma\u Tu L L-Tu.cdt uhwr'f\,wue
2“’\' da D-GEJGLM ,1w.d:|4-0\~ AF Sur s Afawhmpu crm/nw"m
{ﬂ.u }‘,m ).elmne UIQV\V\&M—‘ B ‘-u. olm‘ﬁu *mhuju at;Mﬂuw/aMb
t/ruaiwu) of T«J, Mo s ﬁwwtwl-ﬂuw C/'.|-u4e. X w./u’vdh g
/Qmu !uﬁ'w- n-m, /-4 anl'aw Lo ke o fa Cli‘-um a e\w».ul'
aaneé C“—m Ao Trsvc\.aa\'\'on Aa \(bﬂdl da c,\a.rf. pw (.u'\!'vil'e',
Ruomt & la )uz'aa.'ow Kammtone & & lintowen de \anrt“e Lo fo-
L C{Mob la Thhﬁ“‘. AFh 2wk a-“ae\e'é onde A LL&'C.
e (\nmw ow Vomde de Rert aMi\lf_ o NALAY B4A, ,QLL‘T.-;ALM

O\AM.I'e ot uw\‘w.we ol,awl /’Cow"jt j\'u)rm twwdul s(u.t fuw o\:u» _-

)ltjwvt-/M a-\oua,u) |o- VW‘MMM Ar 978 Ce«Tv
Lz\\u }\.cngm, Jaw/‘bwl‘jl-};uaaw Waca L) .

ﬂah)m' *‘/Q, ,Pl‘»l: Cp’p@'t )TVM Lan. Pu'l’w\' A\O:a\ﬂu‘.u'efe . SM k'a.o\l'w\
de La MAMM.M APE. Qs A‘am'\.twju R»a\,m«ol.u/be )‘\Ab:w'\oi"eu.l" du
,\hym daws Lo /\1240\.\/01.!\‘/ e C"\w\ltmm\' /A‘w\,\‘amw\' doms Lo
/)-ukxm O\AAA: pe Jrsuve fo TRM T«.‘A du Arserymn, | ﬂa@\'cwml'
Lo )bbhow nen,  Aavieat Gwﬂt /w‘wu\‘ o la Q/\lwﬁ.e a &

1

3-



-9.

L wisr ank e\uv-.u;\& e )AMLNZB;,M o La \fv\mw M\')a.dc\fcw
bo (Bgc)

le lia\w:& Ry «\IMMA dux )mam /uw\' Mmu fm/? anlem et
Mafm clut )Fom.c\;..ﬁ AR Mfmneu\'ﬂwﬂ otak f“"“‘“f
cwuw\;ov\ulm\- & la F(wh'ow P, le Havasl de G\L‘/‘nmdh'm
jS ,bqum. eaticement on QMU\.BMZ g“;kc?u o Kiguid
Ltm\'w flfwweﬂz }ham /\ATA:»A,/M (viketie anitiale vy .T.w
Cnmkwml ot JMLB;.E oy JwdAse |

thuz QI_'\'W !Iq tlowme RATM,A-( {%"3 d.) LFend a?.'/oe olp_'wwu,
A /\.oLt‘“e,\' [ e c‘,w. mb\.alm La deu d‘MMMM&'M

w‘obw{t've. -8p g pe prap et dr Mbrnet ?\ATA.'MMA\/D‘\.&
a o Cl\-we A en Lostant doniine e Mmp )ﬁmhﬂéub*aw
O"M: IR AN »\'m 1oa/\h2 du ,QA:YuOlR a\;u.b/k A&lmo\ du

%m‘l; e Vabousemewt di la pre -8 (fine).

l'{nu»ta(n 3mé “\c‘p:. A /Qiar-w'de Je kvw/gnme dr wouveouw e

bavad de d.z'/?nmu!wm de fnoKnL Unlh ane

o mw\g,.,\ ou l'owde de c\w—f. m\.cbw\due oMLVE M/ufém\/oﬂ.k
j'lp,\:al‘ An, /\‘uyau. M\'/\JTMam\‘e’[yw\,\a K,,ta aB

Gt otak omwme  Cllun q(M}J* /u.\,.,‘uuhl/n-m (o gwb L w'ed ru
2 ,g'}al‘ d! o.'?..i.uLvre .

. , e‘ '9_' TPR Q.a
@%«%%%MW /QLTAJQA:HMO\ 8”“??} de.
/TMM‘IM dooms o /h-sra.u .d'.' chWJ .9.1 MAAV WL aru/da,uaurm.era
de fa C\,a'uchz A‘ww C'\owle_mw} Lot o C\\‘u’h Lk eltaollf a Ve




A0-

Auw C-\omm\' ow \|one\c A rlurc —AF a\Juw M;«;R{Q;\ép ,‘m Jo
}J?IAM\’O'Q\. ,a-af:wl' L A,Jat‘v\e.\' Ao r«tuad\km j\z&\lv’ibu} CJQI

opax contad o mament de a S{uvnt\'wd dun pobiwet. ﬂrmbl
do o womeut b uan Soud enbion du L»T b boelien pe
Al

o §~a,s\-€mo /\|a~\d'b\.i\.' Tw‘xwm‘ue vt alu,XM\' dey )ru}u e c,\uu?l

/\-(M- gc‘ojt}tuui .




N=0 \,o
_——T\ ____________________ na
Prbp fig b -
A |™?
________________ ~ -
V=% : Vy —a fo
‘7’ A . In l—
o+ P F\, C 1
[
; m
\\ Vo —» fo
Ma Yo g d
A |

W V2o —J Vo o Py
A\?_bf " ge L
A
| oo __ [n
N Vz o P

A
" ]——
Nz © < Vb ?h
RS G —




AL-

by m‘&’m ariet quw de bombage
< ! v v J

- l'/\a \o!,\' nv\.\i- ’w\'OM

?"Mre

—_— e

— —_— j—

.fiwn\mm Lo wdrane LTMAL Wwbhum de ,hcwvc&\u AM:_P'M.
mw\:wm . .&M\Iim\' \'M}CL\- L)fu/!a\;u.z L\' ,L\M‘a.w"wvw’.
Qu.,axu.. )‘)\.\MM /Tn,u—\/ew\' o&lﬂﬁ 'f’l\‘{e m‘\AAa\ﬁj,;A
I** Phaje

Par M o\.e/uw M\MLULJ Lo chowne (= ,TMM«M L J@mw»
rMt.'l"v\vo\-ctawk (vwaWJ ‘V\:o.l‘a.u—l’ ,\&u‘ apbmw\'e‘z’d Voo mwm j\M«AMZM
duniers ol | ame J.ﬂ:vukm _.’-f,é\\euil pe ab:‘w:me . (/Qn,a,ovu
Bamde smaidive ds La godude o ombincls prcicmivinsind
/%M Alwi vl g iﬂw\ﬁ,‘t du Alamstie . Une owde de ani‘.mu‘m
}k.n.wot C~me a oh:tml’ dr ,Q,,, Tm‘u L\"M \.\MTwaz ?MTL'M
Janion 5 ame (ke incke disiqned por
$ Lo Abamee 2abie Lo pompe o S prboton ok L, L bens
wr pon ale ands paon gleindre & pdvon 2t L




A3-

“v\. \Dow\' Gll (L\'CM\-A, £u WAAM-\'C ,b&\' LAA o\b‘uu‘km/hmbo«xb
/]W,QMOXMAA. bl’.‘zv-t Wﬁh M‘qu.u'\/! imvmo'oiez

2° E\fw&

Pon frwu\-t de pon unﬂio&e'} Qo umducte )urumal/dw» Avamé
Joe ,\MWLX ot C&a de J(wuﬂu v /\M&u , k’wmo\m.mlﬁu
M dhes lwmum &ﬁvcwhh du progvon . Le fhaide no.
P/lwl @RATM A/W yra. vawohdti xl_ asn Lou.\' é!m )-'tmiq % C’by"
& dwe %. dagwis y igive du phinomine, Youk R Wae ot
Medzaiin du (s e pe Jrsuven C»\l\"c foor '3 ‘LOQATE(- de a

ﬁm\v_ ,ar‘M.' w}\‘e \'m\q 1’1“’\' ‘%&M&'.

32
fon poason de tvx onn b ) Lo ){w,mir;u ﬁ,cuwcjnz [V \'DMA/Lu—t/l-
avec )3 J«cuv,\ Ve [og,’u_w.\/m ijrv;meé/ whoawmkm dilla
kaihaw e ,ova, Mmh . LM ,hw&u C\)JA.(MMZ\IQUL\ C/aw}' (\MLM.
R (m?,me [rv‘" ¢ler s Ca“umu wfa‘ywm oo £a é,w.awh
Ponds o Wm 3‘»7{“@& vacg.z e M o\xmﬂm(aw

-}v/l“\xl-/\l’dﬂ\\“‘\"\-} /kO‘Wh ,P,a MW)&M . “‘u Lou&‘c“m ("wﬁ«‘fcaw.

Sy L ook & dine 3L A‘Twsz’e«iam)m,u@mhpq

Al atee aver %Qm'oh W’ awmobile .

4° E\»Me
- -~ {1 N . ) 4 . v
Ao & 1&4&%\*@ Qq,((:»wtiwb, e .o .wymw,\ & Row

. - ! ~ .
anw olm/u,ddmk,hurl\wdv, Jx,‘MJo\pw ,tMrL/a, Fm,\'u




_A4-

dan, /U:O—U\-\JB‘U\— 2k Cﬂ—a«/«k GM Lo )‘wv-“\l. , pon Aamibee ,ﬁﬂm\l‘r
I Kandh da iﬂm‘o\n Wvu N)\mM\' Jeans A mewns s
/‘MMJ‘M “—w Lou.\' o\‘mkeuv % {-MJ\'&. e %— GOJTM
ﬂ,‘o‘u.a,uu_ | WA E\wu l\,l,l(pu\/ ermt doma Qn. C'«;,w\e lndhta»'l.t‘m
c?k'aw\. C«mw& de L amit Lvuuar.e de 1o w la J‘\z’@o»h due
C\wdem w-\',M A L Q_AL;

le ,‘.Rimimn /w/u)‘vwo\MM\- Mg,»mmu:\.\ /&’LQ ' o J‘,M
%Au'v\e' ,mr\lnl TMQU/\MA&U do w /\uuﬁim‘- Aun &wﬂ,e-




-AS-

TLAETUDE DE LA CAVITATION

Ao o o Lo puasmion dhaskie Af%u,u CMA— Jl.a,)cw‘m
:Aj daAYaw\. ~ Qa }:WWM @L‘w e, /;J {N. «\MAAM-\. é:kai
IR VY O @w»m'buma e'uurmdlm 2K um th'oaagmwl mome
(- .

én cza.no c.a.d Uebldlliom Srcale dm hc\;.uob b 3 L) Oy PN
Sreals du Dapide, conace Ao e Aiwimition ol d La
1wumlm e Wk )\«wbﬂ (o de \c/wv{\-aih‘m.

o cavitalim 'wouwt‘m D beud carackertds ok de
O LS
R‘iL:Jmpjmuﬁj'd(fb h&/wﬂ— og'zm can \_MZ/‘M M{LW/QA'W
e Wk i plids g b ot & courand
é‘i /u'w‘ﬂ»w ,t,mﬂn/{ai\-qrqﬁa &wo‘w:ahw Az Soilles Lo
opr /x‘»%uhaﬂw..« }wJ‘u.'alﬂmeM,.\',Qu ks LWT»
/ﬂe C»\z“w/\c }wm’&m fa 8@[-\9 des ot Wm’hw
‘ wz o bent e B Lw-he de ol La\/t:\'tl (@ gud om o |
/u,,\ \ U > o ! C‘ML‘
ow La &Mow{LM/D& }amim,.kmh.aim aa wlr de bellien
Mecal. Vowmon des z\oaMu a Lo (i ﬂow&i Lo dneit
o Qoo Brallles /%o«vnwj' ot Lo o Mo s mdensent.
feammes oot S 2
.Jla- /XQMMM éz QCWYMA dur .An, V. %&Q%\akf‘.mﬂt;
nymm j,owl'/wao\w de chivﬂodxm nn Y de GU'/\JM—
S




TV CALCUL DU Coup DE BELIER

a] tews damit T

¢k f.n. )Cr,w‘.a a\,mf‘ewuﬂz e S Coumpannt dmwx.t ZRMJ{MCYM’.
ok L ammdation de la viteme

L/ celevite des onder a

ot La Qu]\—w«. de \;w\aqan\"\on des onder dama um h'cr.ulol;

AAnas )\AP\‘-M\: e A,
Sot L Lo Qfm?ru.w«. de o condunle

L
&

R

MhWMTANMMo\LWaﬂuJJ R & A
&mwag,wmmﬁﬁmm 4 alln ok pekown s

ﬁ- mds La /Yv\;mb\'aw Wk ke by q_u-_l (_TF<LL)

RS thA M(m‘km sk porioan 3 2L L gwm\:m,yt
ERENS ”

&h)’u&r %o‘tw\o—kw(T;]ukmgp\im 5._1_L_ fe LOM/‘-., de
Be&»mps-\:ﬂ‘&éow\' Mwﬁmh@f}wc CTML‘/’]EI’YC)LPA
be/uw»ﬂz!-,aTw,J.z \u‘wj'rmu\. d ams ,QL/\,O’AM,\/M)\. Jevi et G, ).,oLrwwl‘

6.




-19-

cr...i nt mﬂ\:!mm\' go\,me' &l Yeunke

80 Sonp e Jomdans > 2, %A. bi%in gk ool
"w\—i FRY) a\u.a \,onc\c c\wc ﬂwA /ﬁel‘ve }\LWQ}QL/«NL R»Tm.
de w~\'m A am h}\mnxlm)\.)wmw\ aM-]\.oL\Yw\' m’awervLR clliss-ci

(e /s«k ko4 w«w\t\'emw\ Xum«e .
La C/Aﬂnw\. C\a.» g A belien cl;Tbu-d- dur \wd.t %umz“w T¢

WA CALLUL BU Cour DE BELIER PovR T, < %E

o /u,/w\)( k‘.h'l' L?MJ*M du/‘,uwu cli\lm a\,w. )ATM:mc &kal e
L\!;‘u-'ail @}m'—bﬁ?u Aas Knru'o\z/n ,lﬁoMXMMe o Mavad de Jb:\mf\'nu
\‘e;nw?}i. umo'\knru A s La\;w.oh. ot (maMe Mot & Clu\—um Vo Um.
}m&wmhwo&)\wamnch :

A vt !n‘nLr
Y

? Cvat &u.w o\»-«Qqulh
-Le ‘Gm\lm.g J.t d.z%uthnah,mﬂ)c'ﬂm C\oul-\c ,lM, T/wp\ml olu_lajwuz

2 ol agment .
1 3
A u-xwuwm‘: L \Raw’au& de &;\o’\,w\nhm J.u «vm dwhau Lom-
me h‘(m\ L hwa& o\u)‘uvwl de )\MM TMM-AMA— h\:xumt AR

NN Ugr\'vn.wv) i

_;:AP LMARL AR




8-

fuivamk La S & Hodke om a :

€ = A_:_ E (4) Erwodule dleladiate dela condule,

€ ‘GMMM M-O‘\-WIJI. J«owuﬂ,o-a. )‘vovwm dan t»acw\ TuA.\M/QA-eI'! o
MWM AP»\-uﬂurmAm 2 Tow Reﬂw.m«.m

APR (2]

A Kinansk Iluwrzwww de 8RR ot € Muﬂv:mJ At L'Tm'h'm

W &4 (2) C\uws dowo Lo avad 4o An/‘mw@hu dus fromsis olMl'uyu-
AB TI'E, L

. )‘,m\ }AOT\MMM L Saved ol:. w\\mm Aucz&mww

Lwrwth (\{M«\e .nkm‘ ,Q;_ bwnfmz AIA/‘WG\L MM w,bu'w
o\J\uQa,umw-\ Al k& dine e

-

De witme ath Aot Ja S de Rocke quu Wha}'ammaj-mmlt

Ridoin | Joo dwvainakion peabive ol [ame du L quce AW gx

e o Ao AT\MM‘JM p o L ikor we diane e Q‘Wu’m [sm'unw\xs
AW k - AF

k- mww& d' dadiccte’ dun b opide

Ve gt W oask L Clo\.uw\e de Liquus de \(:m.\'w oo & )w&m
ot ot enmn RIMMM a?nwlmu\-a fowa B avad A Wm
dun RJTW'A.
& derel
LT,«;., "o o(u/gw CA\!M Tw\,o\ o ,Qujnme /Qw.dauLe .
4-"an ‘r TFELAE +1Tn. LAP

A /uAuQVM\' ou\tz Jz,or.a,hm )_J,a,h\n_wm\' x AP VA GAAL VRS
o La jnmuﬂ ol:. Towh owaked




-AJ-

| divm e v dt La ax‘mo\mn A ;A‘o& Aume vibane
P, ipk
%' e

h—LL\E\I\ [:.m\--n, q,“.g,),u‘MMM Mka 0/\."054{ de 1wv‘: aa.

.}o\«vw /auw A/M)*Mr)k“dm ‘KMM“{C ctug u,ul Qn\wM-e a
ot

9900

\/Z&% Ak D’
e

D . Mamibre snkoven di o umdiike Czlu
e fdamen Mk«am
K - wg;(bwk A dlathecte de Lo om duake bpond da ki |
| C/AQM ahlla MWM t\-e_ o dunc ,Y«WTF4 L

a =

AP - “,,;" b Ao

lw Cfaglm d la &:\mmm Qfml,'

_ AP - ~aVp
?




-20-

MV oflewn dac Cowp e belier em Can de Deametis tewke Ty 7%

Kickawd (M—M\'({ O‘ML Lo (\/a&uw An co-uT, A belier ,w‘-a:faakc o

A-P - LVO Laa. W\,z\"! A‘tm
YTy

Valoun de towh d belier tm cas A i bosgue do b
| r i
J'u; NMAMVN.)&M-lleuv\AA d'm‘i}'\'.

T ;W\"Ql 4\3“-1" arw'/o‘»'ww\e ML“— \a Cu~‘>wu O\‘M\ua‘i aﬁtgl-rfaru‘e
2k ,Q.la.wmluﬂm di fa Q/\.l'M‘l—Q

baag
4

\

0TZ.2’_..|: AP:‘ E__\.I.P_
a ?
¢T7Z_L AF:‘ .ZL_V
a 2T

LU ot fa »‘MM.(M. aVauk \'m“owlh:m dun wwp o belier la
MWQ‘MW“‘\‘ dawt Lo Conduite aal:

. Hb + AP C Coa de MMMMM)

ll:'o-AP (Cmdzalz"uuh'm)




Y/REPARTITION DU cou? DE RE L\ER

| anni AMMWW'L\'M °\.u.¢ /wkvih,alpmmdn.
yyvey Lw\km Xw-\ul . News Cw.u WM a\l;&ww:m/\. JL’LW%!L
LR A&lwwhw A Aibwi/hmim)\ﬁrm\th
dan L de belien diams Lo ewo\AM—\l,

9(4?»\&— - A

Pon?t
>

2 L J

$ 3@)\’\2"&2@ Ao a e At t\M CW“ULT‘ , M W\'w
TMWI(;.Q a,“wnu;wwj(im @MG\MM- at eNii" Lomme ume /Mu.h. de
/Tu.\ikh MM&&M)'AM\'MAX'@K'QMI kot dys )rm,CW\,LaiA:MA o

.

/\MW/JC M\kmew\‘ C{Mﬂn }\MUM ,e,wf-. /M.L\‘ur,ﬂankt
Jon oo )V;M\n dlaksame ¢ Lo dépusion i done ribee
;\fowycwweu} RX’C“'u»«L\t/iw taybw\, C‘VWMH/Q‘- O_L_)"_" A

C beuk Al ,l:em,‘.ATF ;MM?&R(W\/&L de M}\:aw:m/u.

beami AA&/\!:OU\'\J'M\:J#W&/\:WATA O\(W\)\A:MMM.

le ke : on L ende do oo M peanle
o L A

Mvwm/bmm,%mc de WM Ltauk 3“-_;{_‘

%a\, A ,\Mo\mmlf&

~91.



-22-

TF 7.2*[___l—"1') ow U P L . ﬁ’I
a 2

PMH;W&»LQ&@M/MR&WVMM kst e fuinpnd.
MM, Mcmsc c‘p.nla. _,‘\A'\,'\L‘Mcbtvwo\,wh de ﬁmawa.m. a‘lj@/z
/nbuu.e C:IM}QL}\R:MI\\{M ,wu}amw\'m‘m’t)‘amﬂa Ju_?w
/Hvow .

e adhima - desdsus Qﬂw&w fa &ayumdn 0o olt.f‘v\mmow ki




-23.

(e Ptﬁ\l‘ma, VAW umeEne o Ww WA\‘G.\'A.‘(L.W ’

_..!)wM ,tawﬁu tas ) Q:. ow\., e bé\fu M‘f(Ma.u'mum o Lo

/k-w‘x\u. ) wall as /W:M/\.VM

2| /«J&\m\p\xmh OMAJ\.\,Anmeu)@LR«m dxfawm

,Mi‘o\‘aukw})‘&u J;Xo\nmjo\e e Vooonit de X' omendradion

M Tp v ek mmwouszaw C‘ux,;,&m'

/t,w\, Aa O\UYMA‘!'\'M Mm\s\z"e a—\/b‘a

Gr )rw\, Ty cnua,bu. Mbmorn.z e oAV é: /\MIQ«M&M—

A adomentadian dud A T)w,al,a,w\ _uam )ZW.TJ WCQMJ\—

o~ Ra é;ww Cl‘w aﬁm-p‘”MdA Q,mﬂh’ V\M[NMRI\MME

Cumiw Xg Ql:,o.um (M Ul ma d fo WM

Mr amAbs, C )Y,a&\/‘\&a} o qME"u DIMD‘.& mfwl e\AIJE \r\'q.{‘-
) o . ) :

kuczru. da ,Ym‘sz ,,?,,., C'NIQQ-W\. C"\MAW\JQ du fa obJYMMM

Wakamdra Ra poupe. Clasble K o dupnilefy ands be

Iners axu 2w ,\.ﬂau tm ) va&mtu de N/g meuk .




I/ VALEURS DU COUP DE BELIER SUR LE
TRANSPORT HYDRAULIQUE

Nows avom C-m\)rfe La QJDMIL A u«A‘V de bellen de-
W oOM g‘cvo\'ow\. ke.»»\,a T

o] DIscussioN SuR LA VALEUR DE T

a1 car A ot o\od\,mpa,%
Claak R S o sl kit B o A'M?xdﬁ

}‘Mo\;.u. .v\.’z"mvmlad»m. Ao la C"'

Lo C/l"wc de patodion dug W nlau)c dwu.a,L\e u,l'wj.a

T/M’Aa At dw«k\f_ }Qob,rm.o\m_ o dela camncom .

Xraki o A:; Lo \:uﬂa‘\t

a-2 cas de ,\Zwyawt ‘oowc\\é
clok x‘“"ﬁ“’ do Jwim e 2'Coudimunk |

b/ vateurs DU coup DE BELIER EN CAS D'ARRET
DE  POMPAGE

. Te¢ 2L AP - aVe
a %

. Ty AP= 2LVo
a %




-25-

(] \I\\’W e ?NV «ao\ L oN Au, PVV\ &M twrau,“uu |

33v0

3 4 KD
\[48 ¥ k2

D: Avowwm

g~ Uwmwm

X-.5% A“ﬁm\'ﬂi; tw AA avte A Hdt\'tww")u\'w'm

a = 990 0° = A3A3.4 m//)
\/43.%* . 5x 400

5

(s M@mm Lo bt L du B ) auake vi e auru-,

| N ,\wk andi. pofoun e o gt osciyale o b aun

ek e P.kmmwa, A dre Lo dopat porn dugo o

L- 28358.5w ‘
2L . 2r2353.5. 4.334

Nmmwmm Aﬁ‘l‘.\;z\

MT 2 4330 Kp- Vo

/AT 7 4.3%) A‘;- {%Vv

°a.T
R s Aavit > 4,230 bk
¢ )G“"i“' 4
j\»mw\ % f\ﬁw %l:.nnw\ mkkflv\_ AL En, d\\‘w %GM c\u,\' MA“QM

V\r Vﬂt“\/
(_Jh C\'wm M\'dmu,lh\{ '.,UL LoJ(:Zu.o\’ci M/YMOJ(L'M o Cakmz




-26.

e La W
2ol

T ¢ 434
AP. Vo _ ABM4wx 38y casa g
A FRMm [yt

| o C/a&wu\, de Lo W.MMD\MC'. 53.53% hanro

la Cluﬂm de Lo d.v"uumm Ma‘aale o -5%.53 ban.
Pown /b\_mul% Lo (\_/aﬂlww Mﬂh A La Ar\um-'m N
%cw.k @ge«o\&‘uuatﬂa C«Qv.wuo\t W‘h‘m e A La

,\wxmm de [ww/'tu..

MESURE DE PRESSION

PoneE PRESSION AV REFOULE HENT
‘»om‘,e ?ﬁ'nci \oa.\e 5
Pbm\’)v /u.\wv- w1 410
Pom‘;e ]u,\w w3 8.4

{ La Cwm;}@,\'w}ﬂ, )?MM A 2,5}1[84 C,LM opas fles CJ{\-W
dra M«u on wau.muM.

Wi’w«mv\,a, 2 MmNl _Ume wnbe da w«\v de belien




C/ VALEURS DU cOUP DE RELIER EN CAS OE TUYAUX
BOUCHES

| /‘u\.mwjﬁm de bow chow M [wvw & “‘cm\m}e M
wveaw de la comduils . Caﬂs/‘m&um )ka(otxm

h@t@hmtw\i \o:a, ,\MW\JCMM\Z Aa:‘;wO\.a,mmzwlt de La

%a«hU\L ClL la.

.Te 2L AP. AV
a K

. Ty 2L AP. 2LV
a 3

On (Voo pasewner pun »“ﬂmw Qw\!umx de Lo cmduh

C-1 POMPE PRINCIPALE

Lo Ampe y w\va&t ot ,\\Mb'atjt ¥ &aTnl’ andy .
/\L\?M N Ye Youk )n,\iou)» At l'cwcle de f/Qw—r_. Par cmbre
Nl /rwi avaMait'm Ao bowchan skve o onaTzl‘ amde
)Jkew» Rk qu, ,twmrl . GeXe o\u\’mcz Me’aaﬂl a £9.5wm

Te 2L _, T 2X635 . 0,44

-

a A34%.4 )

iU,QL thxumzmndu W}Ax%mm &4/”/0 ﬂg
et

ouwA um. debt de AROOWM /W a-c o\L /MM)YMM'LM
Mo z'a&w& i

.23



-28.

Ap - A319.4x 398  _ 53.5 baw
9.%4

' *

o Mo \imhwf\imo\mttz Me'aafz 5,' - 53.‘? bau
Ces Q{ C\MAA awme « Lla omdust pm lQ‘UA-\fdAA—b.'-
— o
Ww bor dir cowr do bebion p Mtﬁwufw
e e f
W\elYuM. M"t}lﬂr%ﬁd,m a 4/44’ ,JLLMJL.
PMM%\MMO\&RL mw}. C‘lmkﬂ—a:\umu*w%»u
Moo 14 v aura e Lou‘» de belied ma;Aa:w»_\LM oL anl
,Q,o. v’up.uw le ﬂi}( %
Awiae o T/m\w»\u T) | | -
Lo cow\«o‘a belien lo-ua. monimum 2k ot &\mne J\W Jla.xy«,-
‘MMJ-Q &.I%ﬂ ) L L\'ow\ QGMD\.LJ\C .

AL

(\a\m«auuw JJ«ME

0% /bvmd%q_ A AMML e Q/Mal—ai‘vm dur %de '00.0»'0\-




-23-

C-17 POMPES RELAIS
C-2-1 pumpe pMlamnc
la o\ﬁua’fm:.e wlie La e Mais nea ok la AR ML
Lon n*3 est e'zaL & A520.3wm

o AL 0 2x 4503 . 2.3 )
a A349.4

3¢ sn boudvom [st/g;of'\me o ame dintamce was v, do

AShFwm du Lo plaiaw s e m,\'m-‘\w wferieun
o Q..ZA,R,& bwmlb&wylk Cwa/.h:vxuw‘ <k dwl

alrus  aVo
g,
Q= A800m3/L. - V= ?;.%w»/,i
TeadiA
Ap= ABB4XER oy o s
P 4.1 )

£T72.34 yoon M&z T: 32
2LVo . 2x45203¢ 3R . 444 bom
AT 3x 9.4

A\o:

Cw\,v do belien oo {owiion da s /Q,MB/AMA— k olu_('.'&wi%
il




20.

C-2-2 w)&w w3

lo. distawee 2ukve \a Wn'& &k La b ke }iw\dm«u de \a

XX&& e we‘WJ& o A4 wm

oL - 2xaMad - A8A
o AMI.4

g«:,uw» b s rume ;Mo\u‘rw wmagswm de

MU do Do fonge plaiaw'd dron s Sowgr s

x A84 & u»wroh b elien /AM cmmmum d-ut‘e"a,q,@ a
aVy

¥

stonrle
Q= ABoowi/h _s V= 'S.‘EX\M,//&
T¢ 484 |
Af,: A319.4¢¥ 398 . 53.5ban
3,81
LTy AE
T=24 = Ap: 2LVe | 2x4520x348 48.4 bar

27T 2 84x2

M dbwvera o amnsl  ume tounbe de Nardats o
d}&w‘\‘\f\»dﬂ belier ew Pondion dila Lo o due
/h"‘"‘vf A’GMLE} XM




-34-

d) Rwoluse der pesllols

o /\iud)gab W P - l’wwm daw }’w’a & anh pur
S odbun - cop o b |

| fan tas ép&mhw\xm de bou o Lo Clc&uw AL Ly

de beliey A{TM o\n%w«,\’w o\m M/ﬁwl'/\ma oyl eloles
Me%d’. Qv_ WT o\n.\nohu, J.,NM e CaA J.u}‘\ww\ AM.)OWTA
d:/ﬂulmmm o bowdion 2f du i M‘Lkuﬂt/gwmdim

9 ?)“)VWT“’“'“’““ i p iedisie ok
2hve A‘w}ee Jn Lo qumha«tm de la ,\..MQT.Q

d-1 car d'ondl do powpage

on ol e ol clm’:mim oo pusuticon du 535

bam. &k uagl-w\—}/rt ek emme Aan ,tw\.a dlwﬁ"imgej\i-

sah o 4338 P wa b o anit et o 4334

e ol b Coupe e bilia diunk Cwnows amine
a la @M.Mm ,\vw{»?uz /cymlw[ewh :

bk anntb beut , Ranet dak fe&w Fro?(s_unwwm['

d 1.4 Pompe Pdnu'pale
(e faie »Jcl,\mk’aﬁ l)tmﬂz Qarsd adi- pbour nidne de
)dl’owyo\.z ﬂ(wwln OO tan @uk‘:jb/\;‘:i\»\z a:ﬂw‘-\&)(aw-t
EYTINE 1Y R 1 do belie s ,?zamc k\’vJ'ﬂ-QLMW—lY .
' oy iy \
Lo kcw‘.a d S A de\x,\' (0\;:\.\‘ thee Mwm o oA
L oQaJ‘J'Cl:mL ihe dume aariekowa /-?,faAbQLMIMAt




-32.

d- 4.2 Rﬂom\ahm»o\u%o\zuw
Ccm)u\vm\)\kxm a\:,‘,md,a\u‘cw»\.,qo\m )uv/\«z»w«m»t
Lomme e’w«z»m ,Tl' Pm\'M »\')\mm kwﬂ\q
d,'aMﬁ f(mm a 433/12». M«J‘»dn beQuu/aaqmm
mmj, o[,_ L.aT
Pmmkow\a Jmm 3Ip Xe um\«,dab&u?;um ™ML
"t\MLML\' u:wl‘a»\}[\-w\ﬂmb de

2 858.5- WJW 8%9.4 m

Lo wmasimum du Du-u\oeh Leowi. aHtu,wo\)m, Lo W
/\ngww\i D!’l‘a-/{4%-?/mAMcQ

LE&]a«%v
MJM a) a,uwi
/IéeosQ«Aqu,ﬂJ\* Q“/\"'“ff‘ﬁ

‘Pw)m bﬁ\“‘vﬂ o\lmﬂ' de A/s b was muw pra @AA\M-
& i S
£48.5 - _M 2 98. 8w
Dot & car & T, a»rmim Qo4 Rewa \oWWQW

}“w, (';VJ dm neL /QQ, WL YL wa At
mﬂ, o\zt&wu aﬂﬂ o\’mxg- \wm'\a amrm’d,

m/lv\iol/ow/.)uca/.) w\'e ﬂ,a\, r
V}Q@M‘AM { L.,«buwvm owvwm"\» wwMJ'ﬂ{ &wwmwi

A crtain ik, ‘%M awnnl
u,\cl,aA\le\&MQ)}fQLC‘/A f ﬂudlolu&ma,e.




de, Caddu.bwyauXBOuckéa

N ot WCL\C e C\n}uminm w)u')\am\thm {\.u. MA};
qu ,' Qa. Xo\\mih'm de [)Mquw M\IM}{MXM (_o:
Q\'jnw\\mh M pndiond deda condusle

A-2.4 pampe %MLM.:\?”Q:

le ,,o\xk'anlu;A'Q\wme Mwhm &MJ@E
-

PWw?J/Ju Arumide G ookbun }A&iw;d&j;»\ Cﬂumlz

ke ek g o ol doc e e vl

d-2.2  huwmp pdais

M\;z /wQ:w: lm“i

Poun MMA&L%\WA« )M;R,MM. LQ.E/ALWJM o ot
diatamee o 4520 .3 mEbres ,Q.A_g(o‘thi\ﬂm&‘;m&»m oot
A W’Y«/&a beliea cnamlmum de 53.5 bare .

_J\TML p,o.a.f/:'\\'3
& A8 peunnder b Z ume dubance do J134 mibves

-33.



34-

2) Vol dun R de beller om cas e Clwoj»m bvw -
Yt de ,\\_/&me. |

R‘@‘M )‘vaA WLQ& d; e\»\‘wm Ao C’“R”M’ éu S de
belien Aaw Lced_:axl

-dadufa Cmcw:vdmwl o 2L, 2¢ USR5 4.33 ) &

: a 4349.4
lﬂvwwrd Clmw iy

M Sheuwde ume C(o&uw agrwuwm i -5, 5bars. LMc\,u:uw
,el,bx,o\u »Qn. Low)‘\m\’wmg A\m mclm,\l, A )lratw J;‘JCWA-L
/w y 'm’&m wir,\;wa?:«zﬂa uﬂemcsz‘ abive
de Da T}\m{m }M*’m\l ne AD:\WM-C n o L& all
5»;.!2@ st CLMTL:N:W, pnb A0 w dlean . |
om Mbmmeko:u me PRa J\WTL J\Mwu'\:wol ) 1%»\
JZWJZM ot A fa wn di ook a f- 233w

inﬂ" H, B.\ e u\lm\’ga . de L}&Cu = Ablow
AF Ra Cf/meTA/‘:’uM En/u]v A :jﬂu

b Z'M“ /\M?u &@Vi‘rai\im Cw L,-(Ho.. Af) y4om
lﬂr-(qo-Ar) =z AZ-?Q-(’HO-‘SH): 441’42“

m Jusion

}?-a'u }lu}u.AaYuM Cl/wgfnmuu/) ds Ca\u'rqi;.m




L_*fﬁuws\'mm ?R‘M\aﬂm\xm

ow CMV\I Jama Jr mwmwm‘m\tm\l i
}A"' e o Ja ()vakt.m C‘\tme AL%M:\.L ﬁa;(wﬂ‘rz

A«.\ijtu g

Lo W!fj:ihh Gnduske AL'VWAM e degpg’ d e

A;Qa, v Ume o ot it aine o(ngaM

AmJ:1vM 2he Az\ M [0 -
Ca,QwM Srsavees W A Lran uﬁl /\MMMMJ

ou«l’ \‘RM xw\uau de

s o ol o ot de e g

q | Ropdons das oropa de e
q- -1 Can ' am WB%MG‘M.LAQ@MP«,%

N,Qwﬁmm}f

M - 7

2 onds e Jmc XAU,{(\MMAME-CL%A'R\DW\'M& G d de Lo
. La. )w."\hm. o U o\/w Qmé/w\.e /via,&wwe
3-2 .hwauxl:m&u
R'owdh do_&wL/MAJTDA mnlnse dxﬂ&w&ﬂmw}o‘

te R ot X
wawgﬁ“‘“‘ e b

.35,



'_m/ LES SYSTEMES DE PROTEC-TION

Towln W I‘\IN\'AAN\:w\MMA C_M;MC’LM s @.wﬂ‘uuh/\ de /\eg‘owhuwi
)‘MVbTA.lM«\:L:AM )‘,\\Cnow\e:v\ol Jramsitoomr ke ak qat Mt
C‘cwwm é,lawu .

R C,vwvlw)c e J‘.M‘z'?f)x fa buwéud\u e p&m&muﬁk \'kal-u, Los
LMW é:. ke k\Zmiw. d ek wak, o plilise C:U\fw
wt}q‘,;wxwpﬂémwm%mm dowa L
\(‘/MM"M vlhe puan (e &k pm (wwi vt em\oah% avec
Lo psistanee 4o jgtallodions .

Nowr ollows sCawminh o W&& ok Cw.,a!la/m, Jouwn

Cﬁﬂmk«lbl'e' e mVean  dwa ,hw‘: %Avwﬂnw ,

A CHEMINEE DEQUILIBRE

(e W\-‘Zm“;& /«.b\»vﬂ&M L Wurz/wwﬂwk

R oocow m}z‘wu\lc e Y(L.u,ob, A’Ak mhtw{z Lrwe '
C / T T

Jon ot /olmhi"wk, Lalimetohion do fa omduck de

ME du Arompes

36




231




233

N\'al\w\lm (f\u,v\.u, :l.)/\mx, &)ﬂzmn& J!e:‘,udQ_LL(c.
' oo Ml o Viee Comnca [
\aju-c,u X («J\lom VA».. glulolz k‘fbw% hewinis Cdeo R,u/bmme
C’a&wh’ [M."aaiide C\a.&;mum
. , [ : L
\“E‘ﬂa ¢ NM Xm\'mkéz]u.%u \jl“ gfzwo\l WMT“
. \ w W&\-\:Mvvtmu;}, ’Cwm -
e e iy b it o fre s gl
o ot 4. e B
Ume \c?nvm«nu oluTw-QAJLVe éml gtre 6«9/ W!
- Diwwrar Lo C/wQMAM— mh bu“.wL
- E\/i\'w Hes L:ju“qibw M\'u\'w
. Ehe [»«%w g S Jommker Cmcjimum A ?ﬁm e gu.,
- Ehe /mwmh g Ao ke (nosimim dus s ofion
@l’sfui\m for sukrens C\_'w)t
/%W/P}t'me rmal Lo M»&/,é/o'w)\,a J/vwocsl/m.aﬂu e manee
P oun b,ww\, v%ca—umw}./m ple Lo hemner o‘t;'ardliLfe deva
donc G\IW\. g km‘w Qma«?mm"ﬁé\iw Py lu L,w"uu\.
okb(mz;\"({ard
Lo J\lw‘\m\: L«ao\(mﬂia‘m a»am\i AL km\‘m ?'ml"fiaru d
32 mEtver 1 oa ,w\)\.ivmail' C; A /qu\‘w Y RIIIINEY,




?W\A— m&l ’\aowsrw ,Q/w (xu.mvu:z J,';'?M:uk(g/f\& lo-M.a. ,T/M Nl‘ewu.l
\(fmme /M&whm

R/ RESERVOIA D'AIR ow RESERVOIR ANTI-BELER

¥f3d¥&
\'r.vne X,thne /wufJaw»t \f. C\emt ;‘mwu‘& T.u. [a\. tjn.bmnce
’ haM ﬂ nﬂvmm\w\bm OMLW okt ;Qa. (AMD\MLC M

Mu ?M, e MVL e Pmoll wwwmu,\u/qm Wuw\. Aaws
famL 6~Tm,u.l'c CA\-G\ oT,u

A &T«.\.\.Lve

IJW Mw.,\»&ﬂu é:. R«’auw @J\w:u ' avese ch:‘&o.au.w.\'

(JW;Q.I. &uwwk‘ o\u, At u ).wd h,«mmahu"ewwl' )ra-a\*z'.

)wum o» lla)M} wlo\&hhhm&\: Zu uneh?u A ean
BML.\oLM&L }ww& \'ar CuaJC K/\m& w‘ow«tﬂw_

ag:: ;T,M.Le Jo.lmw?(.t e ?M

RL gmk»mmuu»“' orw_o\‘oln (e /u,u[wmla A.EJA‘ (ncwﬂoww,
da Cuuukuum.ﬂ.(fﬂume A'air bemA Jbﬂ}kmwhd JLVumwnuw

.39-




-AD-

I’sz b dama b \“‘RT‘ i & omeden Poilu du
).I:OMJMTA‘:'«;@ Mar @ ({L(FBMC doonn Qa Mse Tmum, (Aes
)fvw%mu A,um 'I'e'.

C
03 fa«\'ime de er“uihm (n‘wl')rw« Ua,vLaT\:\z’: Lc; Lo (wauw;d.tﬂ.q,
J{J-TL. Lete /AMM (w/wawolmc /wl"vku’..

C/ VOLANT DINERTIE

u%auk Xreuver Qn,Q-uanmoh. &m\inﬁm ’ft SN }l\—n&x:ne.v\,.
Saion de fa dmﬂbc\auh}mmpza\i thdx (rsTeun

t Nt&wwk é’imﬂhxil/éaﬁo’ FWL ,Q’aALYe du (mxknn/\, kw\,\,aiktul;
‘!wwohw)c«o .Gxa-uifwm?fw' ' ¢ i wecumade
WQMX ,Q.a &%M’h C/&ajrﬂamw o
(Ywmw\i glp' la w2k ;\wml N, ol'a,QQ/mMXA
b fomps Nnil L Vomsomble | danc, Lo 46 v waon 2
Sorn dir que fo Rowopun de Lo wmduile o
4ot g
w:%;at,m ave o AAAWG'/] =) U\Q:Mk .P/"AMMP:M%
s

?meﬁﬂ }\,aum La (NMNC{MC w\'.é.)xm%{w[\r\.z

/A%GL TvM /\-bl‘&nu.e :




A1~

B CLAPET ANTI.RETOUR

| C!,cbh\‘mhg me‘[a M}AM«CQATA, %,MR'%M

de vew ek dlowne damele Ao pudon ehu
s e vt ek po e
de ok fe gz«wv\e MCWM&»\',CA,@MC LIC“‘HM/Q-W\'QAAk

RX..L&L.

| 5% S ER )
. -
1:13@7~..
- -
‘\ 5‘ .
- N
| ~w T~ -
. ! - - ‘
H —~ -~ N
: = - AN
- —_— bt 4 = tt
7 s,
I'd

P
- .
rd
— - .
i 1= i
e m

- .

gk yamt gt ot Vo d o,
Lo &Oyﬁw jmwmméﬁ . Son @Q&Jz

/Abujﬁ;tl Tw): c %Q..,«,Ag . o\,m\’aﬂx utk}ufj &k
et g o e oo




S42-

E/ DISQUE DE SECURITE ou PLAQUE ANTI.BELIER

et |

5 e i, g e i, g e porkls &
éhw\wt hrmbmﬂndhlacugbwwm(mw.m calibre’
wwme o M Lm}u }.'»erm‘e a,/.w CfaQwA Aonnee .
kamwhx.

v \

e
LN

<N

Atk 46 dbe mennt AT S

ipwdlpfamt)kduj.ﬂak«urm.h &FLCLWLMJ:

/,.R..im




W/ETUDE DbV DiSQUE DE SECURITE

4,‘"\&“’\&%
'y Mj ‘b:LL Ewawlxu C“;LW ::Tw f'“'k ob,'da. }r'Lv»T..u e,l[;
din W /aoul' /axmo\«wwhw 4 b Mmc At u’ik’“
SN . o\Mor-u /;ow\? Lwyw'u &d&ﬂtuw}-&mne L&w&w
AL fJWh: .

2/ oree ‘i\‘m D\M-oYAL e r/s-e'm‘&)

PM ALtMW\A:MM M ALL de L,wM-tl"d Ml' wv\.wod‘."(c

\ - Jove dledat N Q s
- ta a (3 ) WAt [PEE)

oo dfpdivn ok
- la )me,;uj'w Lob, /w,w.ce
- ‘t, ol;je,m;,"(e cz,ohg
- lu M\A«M CLL Lo .
21 Slusne do o xm\%.:mtw/m Lo jputrine L%m Aed e
LA J«MTuA Ch' {.z'uui.l-e o oX\A.YQth/ow" ckolloaw e dLS'C .
IJ:MYCL :Q,.;\, )ﬂ:krwa.ﬁw i’: rsa.\/\lu-/ml' Mlu:.ww a L5°¢ lL:EE
fbm ,Qtaucm CLM Jum;dlm dmww Jo ar dug \r;om .
lo kw\-uutw. de (wwﬁu pero Y“‘“ »’aagt = 40°C, Vol aais enae
Ao Lo qme de Totha.
| oo WM,Q:;JQ t/a)u:w vy 6.(\-9,0\- PEE;& gwsa:u J.lfa/&ﬂ.'lmtwt&’
C\M P U‘ML {Awpd“wu A T{brh. mv\--&u e do 3‘5/0 , “—w/w la PEE
a 40°C /wwu f'auﬂn & qsz de Qm:. M&Tu:e a W/°C

-A%-




44

N own C\:MJMA éMA/C W umy PEE du *\M/&Qa\&? w A0°C
R P MJ&P a 25°C
-39

Lvl Cl:ﬁora.w (ll- [)L'wull'ef flw\' md.w‘*ii‘w Lw/\,&,,h}, a 9°C.

2—-2 \a. MM -L“;g;.c,\aidr. {\jb‘&»\’tmh&
[A, TMMA.M («:\Mu:mwm fdﬁ.de«'ﬂ Cﬂ.,c\-:\!cm JM_/V.MT;JJT ﬂ-‘a;lfm.
S ban /«M* Cmuww a4vc
%: A5.45 bom ,au;g(‘ % 15°C
N owa J-W\Mm.ma Mt PEE/\)Cmo\,mﬂ. de 15 boam Wgﬂ

2.3 le Mamilre mh&
=
“@'u&'h C{A:mil'u de o ,‘.Mh! iYAA,M A \_uw\?ML' awee fe
%mu N damiten m—p ot o dan diseh . [es du amilhes
A o el .
e/t)ug/tp,omv«mm ,\w umt PEE du 15 baas \/ym»t LEmm, Somm

P0wn , A0Dmwm, ﬂ/ptw,éu/;m!m 7MlM o\l-lo..M!‘:L’e ,uw‘c'w‘w

Av qo0mwm | w (Vo \c‘&uwvv o Adametie Ct}kgall AvDwaw .




-45-

2.3 Ly mumhwm

fr ol @MMWM,\MW thee ionfidsn
(‘wﬂ'w)],w“h(mhﬁ’ﬂm&zl‘arux\sm MW\NJ
| Mww cav-.l'aiuwf o\,m«awam TﬂuAM b .
ﬂ/\o‘l&a(uu r/uwu."e ,tu\mk itee R.wws wu&awu
alz\wmu wcﬂwm obwc ot y‘h

P" d =100 "

(":hﬁ\.u.(u) dhia gyt
‘ - E-=29
/

3 ) 1

Ll L ba l6o J

» YL\\( de a'e,"-.u:u'm
d:. O\J;R-Me Ye zu.L£
N

b: J\A:uwxi\rf& M\‘é'\kw_

E;.)YW




-46-

3/ M\’a\\ahm
PM ﬂlw¥m\\wjum /n %ow«k m\m L GlAMT/J, Lamh.t. /Quw [V v
Ume. Cw'\ku éﬂmﬂﬂu C(LC\AM mﬁhuﬂ"’&wwh& cﬂwvw

P oun \:Mﬂ'u Qu o' dats waTM‘A )‘.,aw,la- /wrh.u Aur M!J
ills C»\'aﬂl&‘«z) Na (oiju s Tu/grwa.tm GquCu anm
,d?j,&u & e fri L [uh-m,at J\Mwa;u A e

Poun jnuakallia Jus e o b vyl R}I“”‘”‘"T“' 3 fouden

,?w‘b/wa-v Cav\;-l 1‘;1“'“’8& , L Tuarma; ),qwl\'m (oh:aﬂljﬂ. doomw\}

\—'6\& Y“Q““:L

o7

=
ISP 575
<
Q
WO

/ ///1///////1\%;‘&c

77 l///ﬁ/

NN NN




4/ hm\nma\.n«"ﬁ.w
o Wikiaen des b dus ;£¢w1&qm-' I
N Vouig,u; T.u. B bii du ek 1““ al"cmm‘\‘ )[.A,c-rp,-d- r\auul
. wa\‘m by a‘o-m}a W[Qz W%% de /«Jz’rw\h& M;?mmel
. S’Mfrww\. d.n.{&wch mw\l'afa;, du é:/laru W?‘LQH—

Lom leeonce nd (v
el S £ g i
.swn Y (...} - : qﬁmae Mar:w’
0 wzna. U?JLOAUM '1MX.44MWMM a wo(rMm eat

S/ Eh\\o\a.um&a.\' dug o\»lowu

/\HNA\J, )&aﬁw& ,J-u«wl' )\/Q,w\dJ a l’w\alnumu{' M\'\L&Q Au
e .u:ua\-nu\ dro 24 ]ulm.\d . ?!MM\, CIFM ,\ﬂ,
T fria S g
oww\a\'q_ (X»\«M LA LtiJ.u asel olu LY‘IA.UAE ou::w\:,lﬂ! \uLu-t‘uu

N o ¢ C

Ay [00wwm

- 43-



.Al-

FSOUPAPE ANTI_BELIER

‘Pﬁ“d?’g"
i,w /&ow?w\ae kau.kc',\\u\, Tﬁ}vm'zk (q_w".om‘w\.\'.oﬁwment lf&o\-\'wﬁae.

menk ﬁk’”’“’ \Sﬂ\km Lowmk a,wwo\ Lo Mm CO\I:‘\,M&/\M\L
Aiwnte C\i\mwlniz_

fo e b jmtincalie doma memw,ﬂhﬁ;m;w)em
|y avt ot o du Ko, M/\.wm'm & Xa /_swhm ,w%/u.um Acinn.
o\mulll o Ao At on ﬂmr.'o\i\'d»min(’:e.

Schema da Ponchionnement

Um pomot w 1vcw pa (.wmvwwim , M,M\, ‘;&Tﬁ/ei}wum
[Y\AMV\-GR&IM Ngbu’, /‘\lww‘/&ul\'jm. \(:mr\-ol&wtb C\uw 51.1\,«‘},-
?A,o'MJ»C\iM o Aa (wxrmm &'Lmo\m./wf waes male
& Mibin Ao car pdoank, o Mk de peton de Ra conduik
C(A«M"tvmo\,wwh & fa C/qﬂnm te La IM"MM thmm-ckle,
iM av\lom\'.ﬂ?)) de La frew‘:cure, ambi bedian «VM ﬁaﬂ;}»t’ (e
M\'Au W\'Emm \O}L )‘M:hoh.m/sm\: )u:&a .

‘e,’,%t»w/svr\’;mz de )Y)w\.u,h.m /b»"'m‘\h, Mﬁhoﬂrqg ot T,u,

}\M\'e LO:L» Wuéh I&RM«Q\T é,'m?«[l LGLGVM Lo MT‘L




- 49-

€ ok A poksond fo pdtion Av ko pAowpope awli.

(o oo it g b plkin o oy

| %\mwﬁla a Jlew al-L fwx;.arm Twh /w\«,af& wa
Avos o\tw pon Ko olarm'hm arulml:)‘wz\; LA

\Am/wrhmc de ,‘Mtuhm tmthe Ao Wm/w@ »\’uo\u

£ i o s cpit ety e

| /)—ov» oy peer ,’&wwe alamont ot & /Q-’a.\/o»xr 0\M1wwrm)1,2«u

s /‘M\,m?» Aurm%a Mrm Arepo /w»owk ki Ui

R A &m‘.ﬂmumm dus powhand.

L frowpvapsd Aront (mow\w\ Clv&\.wahmwl/sm Jo conduste

MM Lo /Jrﬂrui\wa, /Mwla.mt :

<o =7
/ J|_/ ““YT '\\ Sw Yt"\’;M

| |

— T\us‘u de w\'ﬂ-b\-‘

_!—
I

| — ’”"’h\’“‘

| pomon

= J\A-?. & ?ﬁ-d.n-al

| e doie




EMPLACEMENT DE LA SOUPAPE

o igengr incblen ol g port A2 g

R'm\&wmw}c dus [)ow\om\aw.

g5 15
Y V777 VL[5
/ ?
220 / /]
/ 400 /
/ 7
v : / , I/
| - |
i
OSSN S S SSN

| PRESSION D'ECHAPPEMENT

La MM C»Mu:mm }J/Ql;.’f:ﬂ /ﬁwh JhWTn\T k.ao\ww&uardb
LM'\’ ‘14 ‘owu \'e'(ldﬂ)emmk i.zw.» P.e %W & AVihvow ASZ de. uﬁi
M'o'w /,';\- A€ hara




-51.

Nows (nows Areparrons ('.\‘" dimonttonneh oy Ai“e;\,whd k(,oml\mamlib de

A/ DIMENSIONNEMENT DE LA PLAQUE DASSISE

1) wmateaioun

on Mm LAL R,Ia,,b;m .‘M"’&D\/&R\"L cmvme an\’&iml ‘u\. \,.«1,\\1_
2hank ‘x““d‘"‘“% on Jwisk e V'awn S 30400

gs us

he ol whe  felb Hia
(’ TN 177777
RN NP ANNANERRRE B W,

La %c \.\h\'&atht

& P

- ~ -
22, T/W%ﬂ& ,M}-'M can de &gu\.ma—k\m Al e ‘:;\A.c\uu. LU\A-(A—\R-'W
ot\lM-!'o A'.uw- /burq. a..w/m.. hm}r(e A«"(Lg.?v:[ furu;“f;ﬂ\wcue,u,t
ogo» kv ol Cummww‘\-,uk Aown e Avon La %«y\tmu&i .
| Cwax = K L

K+ it ot o b padibions de Pincdio | daw el |
Car Ks.q®y |
q9° .‘MM a\w/a‘uu—w Avun Lo «lww
B e e A plagus

£ .I:'vm de |a ?\q.c\ul
1IIJYVMMM 2 Vaul dee:

t
2= | X9

€ vax

La TRa,Tu, /wua, Mn\imw»\ﬁunu e Ao K de
R'm )rm thw}- M \a Yg\aa\,u, oA (»w.M de /am Rméhﬁcmne,_
Mok . ow ,\mob.q, Aad A(wmiu d 20 bare ,\w L dowensiom .

\\Q,M.M\' ,




52-

Pown aam g,wotw\- A /&g:wmh’ de A5 m ,\'Nw.\fe proys m‘»&Mm
o

T~ % .
lzJ;.s,'digiﬁloom ot L”M;L"“ < FoFmm

98 \ua.‘.l\mn'L

la Lt:mi\"e o\‘c\Mh'd."e' ds Vacler 530400 .t E-Bn,\c a Sx\lag’mﬁx
N owa )ukcww\.d dawt TM‘“ T\o\.a\uu. o (Aw‘ro\,o\::

Hakrewsam % 30400

-(:T’ou\MM .3 wm




B/ DIMENSIONNEMENT DU PiSTON

1) choin du mabevion
K /Cvn‘.nf\:. dr Nedwhe & }lm‘fane ﬂ'ww.h Aue T[\A\‘Dn.. l'mwu\'vu:um

protoian Jiqu pra pabone. o chinik A 03550-TE

(rrerrrgre

b can M«t/um\o\a\ole o ant Y\M‘M ur el ot ,Sl"m.ﬁ‘d_mtw\'
e

La I, N | TABL MU Oar antre b downee fo or o wamh

I(3+4)

—

G.wu =

ale,

M= uc“b.'dw}h pamen {34 pom Vol s

a = )V»aw» de o T\
Ww e \a ‘,\a«:‘u_
1 /AMMfW lCL ? “\A& .
l-!, /waw-— olz Xn_#j. aY.u. }.y\‘olt. A Swmwm m&wmcmm\' o Lo g,.,}
Poun A %wc\'w&/umh &AQ(WNMHV\&A) JT«m
/\MMG'.! 20 ha ws_\'iw\le-

¢ - A3+, '54)_;@“ lug%,,ﬂ; sttxl 2 = [5mm
e Lﬂy‘“"

| o um\\—c 0\‘4‘.\0-01&'0&"6‘ dar A.0389 0.T6 z’tm\' 0ll (1.8 b‘r{[\\m

.63



- 54~

C/DIMENSIONNEMENT DU RESSORT

1] Ma\‘c:flm

o mekaran mdnl o dhe ot acn cadmie’ gt &
m«h}\;m/&wimt dea pans b d foupape ponn Mrin .
2| dubeamination du dimensiows

Lok & & diamite du saadimunts

D e Mamebee (MYM

Ho Va howken Rkee o\u,/mdvt

P, ! 1\,0./: o~ Vide alu./\wwt
.Luw{A LMG’JL

b bowks /wvowf Xiﬂ,wm JCWL’J Ao J\Mwwu'u " /uMa-J:
d'aven ume bomne astite .
Pour los /wlmh Ae poupepe Jua 1w‘m’ww/4w‘4w\~a/am\:pum.‘
wandees _ %
1= By 74
H, ¥ 50424 ( Ao Fowb) ;W c—\.‘(mme.b)
P, = P
o pe b an Aamitve mominad der smaralmedts dATwm
2K /w,n.m‘: vz YL =5
Az ABwm > Dz 4Bwmwn xSz Fowmm
Hy: €b+2d = 6€x20+2x18 =2 SHowmm

PD - ‘50“\“ s %W\M




-55.

. Nowluc. dlunl\,ow\tuu.u’f)\ xb\'a’\d. NT
Np- He-2d .o . 536 2;&\8\-'\_\_2' _ 20

P
L] NDWL'C d (M,'bp\&\l*\ml.d w‘,b‘&? N

Nz Ny -2 - 20-2 =18

. LD\'\.W ’Q_'M.e,' LE

K = d G - G: 180 Cqu. Ch CL A Ca-oLm;e
N

K - Aeumxuom Nfw"
31¢6%x 2%

280000 Njwm

lq.x,w TAA:/MILG. 811‘2'“1""":'/““ kam /wm e
Fz= PxS: |CAo"', x {z%AnT C6AI N
. (bke J(m ,&‘fa;w\: /uj,w‘\mlbmm‘: xﬂww o Vo r/\v\aHA'Vb ?_Mm,ts
lﬂf}w /wlwu_ \;m o\~wa‘u /\Mhi /ﬂ-fwa
F'= Ff, - “4”” . 33238N
IDMOMM-&MM}: W Cvua /?u\,u /MAA. Ol.l’.

£’
Y= — = _______-5.522"8” = A18imm
280 000 N)m

|w &VLJ&M WL W ,M-'\' de Hu-l-c

Yoomc = S#6-380 = 2 4€wmm

"y /th.w\. P‘A&'(MM L AGkons ) Lo .Q,o»?ru.w; dw/\-ank
e de 536 - wegFm = 451.3mm




S6-

-£0v Gruande Cwa/w\'.w\u-m de o %ou-\oaTe )/A‘ da :
45%3 - 1602 9F3mm
CALCUL DE VERIFICATION

vt b la cnbvarml deduds T

T: ke _*0OY
. TOEN < 5
h.s ’, So\.u"w Ao L(:Mt-)ﬂ—m - 44 .TA._.: )Hr_g.: Al

Y: A.Lpuu'm u\rwdnrona\nw\' a \la IO“W M

Y': Ha-L;: 5§36 - 360 = 2LICwmm

G : medds A ]w?.a\hh' e krmon o\u./uua\,\: . 230GPa
N ‘\ovmlnfe RmeQ.l.muaka J.%M/\Avsn = ¥

3
Y. A4 ABM x28010°% L2016 . 2644.4MPa
T .o3" 218

. Cmtraink pormise €s7
lo potatame & Lo ],,u\,,hm du praat gt de 1R500 MPa = Suk
fok 6 Lo puutena & 2 wuliment du parot, Sy ark cal
e oo j,wgaw ﬂTvmmb:u por
Sy=.?5%ut
Joo appliquant Lo Manie da 2 eonngis di didbrason ) o obtit
o Jwihe d.‘e’wﬂnmw}. e tsoilliment o
Ss7 = . 5335y
= S%y= 35x.54 St
%57 = +15x .533x (8500 = %005, 8 HPa
ndumom 1 T 2 S5y = L w‘a aurn 1 aa o a;’;m.dm
)fwma.ntu.\‘c 5 M inaswment |




VIE DU RESSORT ET EACTEUR da SECURITE

F‘nu: I(\{qu 7“""0(: 5F¢C -\18.3 - 45%.3 mm

Frin = Ky Ywiw = 360mn

Fovex= 280000 & ¢ 45%.245'wm = AL3044N
™

Fmiw z 2800 ¢0¥x 3Coam = A0o 800N

. oy '
fﬁl’ Fa |o~./gv\.u, uuv\t\‘thtw\' Mwv wsre
Fa,r. Fw&-FM;\m - 418044”—400300" - A3¢€22 N

2 2

Foo o Frax+Fmin . 432044 400800 _ 244422 N

Lot unn ainnlis o\z: mauhmw\/a%i'c)v\@w@m e e -
Tranale mogewme Z «t e wontracwbe w‘,\il-u.e\..\- P Verser
d‘wm‘.hh.ob. Ba

Cw = Kg 83Fu D

T = A4 x ¥x 4144120 . 53m _ 4446, |SMPa
T = 04 w)3

‘Za.: K 8 Fad
Tt

K. ﬁwukmol.z WGM K- Ax -1 + '_G_ls_
A% - 4 "

ko 4x5-4 . ,GIS
4%x5-4 5

= A3

Coa:z A3MxEx 436N« 08m 500 95 Mp,
Trx(.0|8h)l

L lieak 4l dernanece Séc

See = 1400 HPa

-6%-



-58-

Sse = Ke Ka Ky Se,

K¢ ,Ym{'xm de P.‘a,lac%ch' JoAsn st g,caLth' de 99 K- 814
K+ fodn A;)‘swahm Kd= 1 MT g HcC

Ky -.,Ymhu g Bk m‘h ey audrus ,;,{xww hpe o8 pou
ovan unvv\,\-e daa w?&,w Hhversed

55:,= Bax 1v,.8v¢ 14900 HPa = 911. 68HPa
.Fub\'wc‘.ﬁ. /o.e:wiln'. F.5
F.g. 5S¢ . et = 4
1 7o 204.25

F.%, = 55y _ _Boos.8 - AL 44
T t Tn  T01.284 494615

FS: win (FS,FS2):z 4.3
F\amkﬂbg};
Laa /\JMG\XAWMNRM W&M«%ivcl—wmh

%Lwng; .

RECAPITULATIF

NM“}"“‘- ot Lwtl.h;.n:
Az Alwm , b ﬂowm} r:!onn
how\-a LT&M’\MI& ('}\UAQ;A

H,: S3Cwm NT: 0 N= |8
/

/




E/FIXATION DE LA PLAGUE VASSISE SUR LA BRIDE

€20

400

L

! G/ . - Y . o
£ !kaw\.:)n,u\'e. o\o\.\‘ &\'u. auhat Gl-wumv\ Rfa TWM‘\-M/MM RJ. A,nvwl'

\wuim\- 20 b ans
Ow rc_ gyﬂl— ).M\./gq.u\'uy\. o\-l. r'wp\&‘ du Q.J‘
Lo ponfots du founk ot Ay T (620 -a00'): #6243 3¢ mm’
IA‘MX k —Cb'\. 4 1)
Fp= A& P& = 13614334 A0 wmx 2040 - 35248C.6¥N

™
. t.\a.rw\—\ Alvp C/«.d H 14){3 r—\w& £.3 ,' wouy avong XM Car oL

\'MW /W;Jau.\'m'.

/MSM A fewron  Ap: 383mm
Himibe o daslecte Sp= 600onPa
Miatance pllime ‘37 : 330 Mfa

lesz Cvm.u.'mmm cr-u.'on ‘ocu.\' At'wleteﬂau. (d-wt Mme CAA Foar :
Fuax: Ay Sy= 353xgio= 2923%0N

ne admibichle adw = Fw . : {avtem wach’
lo»,?uz L misgebl Fadw = F.s“ ’F.Q-Xl- Jx(u k

Far.‘ut 131990 - 408%514. § N

1.%
" wwlon de C&A Az e - 152486.68 - 2.24
Fadwe 4085148
O omaa Al 4 Vi M24%x3

-59-



-60-

. Gow}‘ﬁ\t & v ge

\a P""\““a* /*“:“‘“miefe o Flz . 9xSprhy
Fi: .9x€00 x 353 = 4190620 N

b toule e ponage T
T= . 2Fid

T = .2¢x A3062x(.02a)= JISN.m

4¥is M14x3  classe 8.9
T: 915N wm

da COL\G&OXJM Qn.w\l'lm\ c\)w'm M,w \('ZWM\'J‘ML .bJ‘m.PL
Cmm:ﬂw‘um A3 26 085 \(:n\,\ﬂ:ML-




-61-

.F/CALCUL DE LA VIS DE TARAGE

Fv

Fp b 1 Ie, 1

\m/‘,m c\Aw/An“\L.c‘u/wa.L /\Mrausk )\,MM MM‘*‘
AC boam ukz'a..,\{ M
Fo PxS : ACA'N x Ix .280m' = 66336 N

L mY 4 , .
lu,?wu. w“jﬁn‘u\zt Fu\n. P\o\.o‘u.x, o uowhu.p‘.' F]J u‘-aawlc a
F- mg 4.65 Lam.ai s 45.64 N
|a. /‘M T‘Lzu VA éjv‘vu /bbwﬁt“'ft Elaw«k'.

Fy - Fr-Fp = 6643€-45.64 = €6 430.4N

9 V8 1 Rdwn UNS G 40400 Ramime & chawd
Rﬁmu\mu ;l'lfwguuaw\: 51: A0 MPea

2/ eww @ Fowke ASTM 40
.« Bl . %;/Q»\'a fn‘m\a\u *M\aeao'\'a\w S\Knalru'v]:m (Is0)
M#» d%lie A2 30°
Lol ud du Lo s
b amibre oy 2t donne A o le &manxlo“: ¢ o la vaune
dy - [AEES
5y

A (M. anu).uw %a\.u\'m da f'!—UAMj-':J’- A3




€2-

- dys 4x6€4‘50-414.8)”2« = 2% wm
Trabo

[y kM e \Muml"u wirw aline
A= Admm
\PM-. 6 mw
le damibre ala prme Ay Vauk foon 4 diamilre d= 4omw
d\,—. a - 2(5Pra) |
0_\\,: A40-2[.5x6 +.5) : 33mwm
L diamibie (\ma,u., de Vauk -
Ap: A-5P: 40-.5¢C= 3Fmm

,f\ro“tmw)t owit »ku.

N
L wﬁpy ok A %‘aﬁmw}ﬂ (M‘m;m g i wa s
woa,ew | LAL(i{,!;u\:\A:M C«aﬁmm,)
Prwx. AR W/r\.m‘gn ﬁfo\v’mu ,?av\. ,{'MM. La, c/owl‘"
Lw: Ps Lwmm
La - 6 = 05416
Tdw Tx33

Mpd= A as

wWw13o

Lq’ éﬂ,&ud =5 la via 2ok MhuL\vqwa.w\l

‘ CJA.WQ. dur M.ﬁa m;,u,&lwpm m;\a.mnm Jon [Vvi
L LMAI\in Cq,w&dnw }Town \a. oluw»(.l Ty .n.aa.
Ty- F dm (W»u\wm '—w) |
2 rroln+;1La)ud




Tb: CC450-4)(E'(1T"“3""+“’&“%D.'c): AZO N, m
2 Trx3}+.|’;~¢£/u.c50‘

l& Cow‘\h 'Y\R:UAGGAM T,cw\, /Q-q, ('mow\-l TH
Tne Fin(Llar Tydw peed )
2 “&m-ﬂLwﬁ“d

The Cearnqusd (£xTxtbdbae So } = 243.34 Now
A I TN

. fVoHemtw\' oam C«QRLU\ TC
Te Bycde
M, = 09 eiddh J«n/faJQ l J~M?rwuuk *1“~MQY*]
Ao = diamehre /m.*im @d&ﬁ{-«z
hezdy= d-P_ 2a, (aca .5
de: 40-C-2.5= I3wm
T = %_/664311.41 .5'51 33 - 98.65N.w
COUPLE TOTAL . T
T=ThaT,

T2 249.34+98.65 = 24%.%9

. CALCUL DES CONTRAINTES

A Cmlrails de WM €

GA L 4F [ 3 AY“@A - ?4.6?’ H‘?ﬂ-
Ty Tx 33¢

-63 -



-G4-

1 ondhanalie de Kwen ¥

3
%= ACTHM - Agx243344pNm . 35.39 hPa

jq,ckma\; ol  F.S

Fe . o
\I CA‘L* 3t
RS- 430 . A8
\ﬁﬁ. D3350
FLAMBAGE

MW ‘)LC“'LE (I)
L- xwwuxa Wmhzumw\a
Kz j\ﬂ‘atw \«uw» P JAMW‘M K-'\/E- | v

Ae

e ek ik 4 0e i

= 490 GPA
Ay : Tdy
‘ ,41)&_ . c.'ll"LE . 4 Py
ALla Tde™ _

PLV .u\:aw} ,p.uxn\,u_ .,.:J)‘Tq, o (e tM c“’MXM

1lg, 3 4\
Foby = L= anAIJ:) . (c'ITEolI) 2

A6 F ¢4x F

‘ )
- L= Qi‘:'xﬂ'x AGOONJ 2337 2 €40.95 mm
664%0.4 26 4

Q,CTTlE 2% U xA‘!ooN . 7213
Al

(4) l\'\!) <) K:Lvavq‘i \”2’ = _A_V'
6a W 4




L. Lx4a . ¢40.3529 . 37.69
K v £}
M oo dmc __L_ > _Zil‘_g-:}i.‘ﬂ'
|

UK >y
‘ha»rahﬂl- Qw\'w, Lol"Eu.Qy» Lo Law.w, (D\aiA'Tul. Lo -
T e i
wilire de Tohws i !

l\.( [(4_ P(,.. )n 4TTtCE 12

A 57 9‘1
/\\M P‘-f" F
[b_ Per < 4n:r.1.E /2, 4. 64410 €6410. )‘ 4-11’}&-15)(1'50030
Av‘y\ Sy ( #ss.30to T
1€.95
’zc'lT E Lx: ux'ﬂxﬂl‘!oom . 72.13%
430
¢

L 4 z,cn“E

IO\/

LCY_ €4D QSW\M

CALCUL DE L'ECROV
Lo ch?»,m L ody Rlevaee dak 2bee M&me A5d

Nedww ot FIWE N &.M\m ASTH 4D
o ko fbive Subdila fudi ASTHAD + 283MPa

o (o e,a&m&u. R.QWC\LMW de &' <o Le v
/-\M\/m\',

(.U“L

CY., GdD.QSIm

o c/a- ,uhﬂwu la /gﬁ-\mv&l e Thwaon w (tlnvl"wwu.'m La

me w,\xa\,u RX;MLWa,, oot dume o\umn. ;r,., Lo
M

-65-



-66-

4.WL‘0:L \ F&bbhp—u W

LLV: V\-P z P.F.F.5
-34?91 Td, Hy

™ : (wm\lau At RAXD\A /wmdw‘\a Aor | TV
@ ok

P
\"‘\,.= -&lyro\kld-w»b» %‘ma‘;ﬁw/\@uu
Hiz‘.59= ‘S 6 3mwm

=5 Ley = Cx 66430.4x4.12 - 2%.45% nw
‘5¥}x ABDx Tx33% 3 )

2t wake “M 2 de 2 eamm
LL° 2 '“"P - P.F. F.S

SW\'LTX&*‘L;
LV.Z/: “4' [ C\n."t/\»m %\-ﬂk«ﬂl)
Le, - _Greeadt.ax 4.8 . £.5Cwn

193 xWxdox}

3t ke L oaane

lew . _4PF
T (854" )Sp

CJF = A5 hPa Tww N{Am‘a.w;ci' Mw’ﬁ,awll,

LL“_-_ 4 » 6x6calog - 66.2 wmm

T (aot-33")x 4

ABd = 4.5x40= Cowmm




~63-

Le = max(Lev, Lee,lew V= €6.2mm

Ly 45d o w s W)&»\» ,Q-wa

on derunt & \e%»wgm /thvw\’wm A X'bum, M (Vo 1“"“”"\“
Qe ﬁmwkz
mfwé\ A L'rm.82 o M/\é-ul'wce

G\! s l60MPa

- Wv/wcalw&t Lo LWW de ﬂ.’e,wwu

(266430.4 x 482 . 25.26wmm
‘S kA60 x Txd3x3

. LLY_ =

. Le_t_ —‘\Aw\, 24, L\‘w«.bg {mn,\"bu\:m AM(JJ/QL) Lu_ M"‘&aqﬁa a

L'-(,-: v F FS
.5}}Sr‘ﬂ'lk

th_ . 6x 66430.4 n.82 o 20.84ww
VS5 FxAboxTTx qoX 3

AXEx 65A430.4x4.92

-LC.UL < .
(a0t 33Y)xSp

%r s Anla b o CJ\"M‘IC; bwane &u\ohfg),ca.tbm
AxGx 66430.4. . 473w

- Lt—q.,'. =
T (40%- 337 )x 2

LLw:W‘) =) Mm= _,_'_':'..: 4_}'_%_?7-93 &

G
e - vanx [Lv, Lee,lew ) =P max (26,26, 10.84,4F3) = 433
™M a o\nwc L

Le = 48 mm

m = %W




-63-

GfRESVME DES cARACTERISTIOVES DE LA Uis bE TARAGE

VLS

Aun  UNS Gioloo
sk F»\Jbﬁ /haTv.k&o\.wa'c\'vi«Twu (zs0)

waﬂ Dlie 4z 30

Paaz Gwmm

d - 40mm

CL(-_ 313 mn

C«u,ﬂ; W o aane | adv anee 1o cu T: 34839 N.m
[M-awuu\.(wd&ﬂrquwt! 2 duo ok bt Lo, - 640,95mw
g g

 Ewwy

ervaq Svowle Aticham o
le - 48ww

W 2 gw
fockeun de geanil - 489
oo o dolk e v Ldafice




H/TIGE DE GUIDAGE

' Y (Ve ; AT v . owl'
A Jum‘u'um ku,u,' \,M /\AM ﬂ.‘vm?l. duy TAA"M
f& olium‘é\m hoa.m. a! Mm}. Lkﬂmj: o 30‘«\“\, X'M‘wu alurm
ble pown ame \1'? whkde Do(df, rdfz) = 30-20z F0mm,
)% wm,\;\,q_ M)n? dh. a\ﬁa.mi"fe 45 mm }rm,l:w wwrh dur
/yw«. |
.I,w ,Q/Ma;w ovaum.!. j&aﬁ, ﬁovo» oua Tl 1'3021 ~ er )kouwl:um
j.lvram MM&/M‘M‘-& & Iwmm '\,’Juw ar-w Tul'ibwu\\«mgﬁ
/)widww\'. Jat &rwikiutb/. Rna -»%.J‘ La.):n.g;. m/w_’co-& p o de -/LA?:

S c\\ twm o

.
—— g

11
11

i —
.l

&
1%

- 6a-




30-

. Ln, Ma(«ul é/w (oa, TMmie\}w )\JVOA—E Azjvwc\émnemm‘l O\W\M

T/PROTECTION CONTRE LA DEPRESSION
Lo )strw\f &.bo\afwﬂu\w X (o Lo\a’w )‘\M\io\gm @JM

ﬂu . (e MAM )‘\M@“w\i 1 evoanalim ‘wl'Ma,\u\Mﬂ do £'anr .

U Mbw/kr\ime én, A‘wr’(m\tm Cb(aua, y dhedie

conduron pun for Q}o\'imw de AMh,c.Ju'crw
Ala %\L’arwwvw euhuﬂn, éu KO,W'\‘)A o Ea&m/&,wt ,\w.l&oj\,a,-
L\e al'q,A,o\Jm, ,Qn. Aun‘u.e. de Pe,’u.\)\ikﬂ.' k(:mme/ubnk'éme de Tw\ic
)Aluw . Ume (aou‘;aﬁ Su‘wla Jrvoe /Q,vwa kem»\./) de Q\.m XMCLLM
el o tewdamce é’,& MWQJA/D'MAA ﬂ‘%(z A ke»w\d
de fa ,\.’W\M Por kr,cmk/\.z Py o\ucr.e me anﬂq
/\dm ‘ i MU aﬁm'\.dm valtadioe MM.E
A)Q \a'w (Smm\&zmw w\i\z’ wtu,v-w /sou\m‘:e .nkgz Aua‘uzﬁv. '.

w'x Aa JM-TA: .vl"la, /o»eura.\;e'.w.» ,\,m%‘& le .{A?St:fw.
[\»\,A}Al'wlewmk‘ a\,wryw (Cas de dqumﬂw Ao fa ZQWJ\”-T.L .

Raine Mt dlune’ alhodion padiicdicie . Au bgzzl- o
Ao, )Ymooug;ke do pemplaement




Y/ concLusion

K oa i obabls wﬂuduﬂmywhhwml&k
%m&im é’m a,o\'m)?w‘\ﬁ mﬂi ,W\,ao\zx,u.m&tw.
le Dew\~ do belien pok um WWW‘?—M /M’u\l]fa«ulz. ;
domk ow ;tw\' mw!:w/mvaﬂum i g i
LW z\'/ww an.u'mm m\,u,tuu@wc da /\ﬂ(ﬁ/)h»a.
e Q’M‘Mm. Gt cumes Coures din Low\«,:h belien
pok gjm'acm Susmaive . Gntaines pofln de @M.L,;t_
ém',uu»} hhe ewens

- /Q'MA}%MM Cxawwm brua

- dhaaver A b.m\w\MoiLM é.'au Cwivu',w:«.m L"aaj.t a

5 ptmnder & draque warialim de vikesse
_ Luke Eukmjﬂ CﬁmLh QM%UQM&LMWW&(W
- '\\nﬂowﬂah&mﬁz x Vq'»aarz \o:nﬂ & st
Wt Cicw&w CMM de punteilien C\,\*w&wemmk ,Qw/ar\'r’f
(\\M de «M\'euju'm *«/va\»wéd

Pour Lo o\uTu do (,imh’, ‘\Q&Mk Q/uQRm e o\r.gu' d s
Ain dls

Poun fa poubabe A laut tu s 2 ;
_% ;m«/:ba)\;x\; Lo:%m \o\a.u_érw RA t
D' fham Saike eat amande

éﬂ— Ru K\;“MWAI éﬁlﬁ% mu%rwm)ﬁwd—t .

+1



ANNEXES

33




. COUPE ALA
R S 400H9 g S
I A ZE>
8”‘“—/ ' ! '//4 77 J'J:!{ - /% /A _‘_IZVQ’
[ | 230m7 @

PLAQUE DASSISE

PROJET DE FIN D'ETUDES

ECHELLE : 1(s0

AUTEUR:. ALASSANE RBA

DATE ~ 13/5/)34

73.



- T ]
[ I ! |
I by
700 = , ]
o o
P b
| i [ |
: |
62 E | | i
|
]l ! { 1! | .
Qe
| ]
2% 0 a6
A6l0 ‘ﬁR
$45

PROJET DE FIN D'ETUDES

PISTON "ECHELLE . 4/50

AUTEUR'". ALASSANE'BA

DATE 4315/(84




_75.

40

PLAQUE DE CONTACT

PROJ
ET DE FIN D'ETUDES

ECHELLE @ 1/sD

AUT :
EUR : ALASSANE BA

DATE - 13/5(8%4




-36-

COUPE A

A

g0

T Vi
7 N P77 —
o T

525 .

SUPPORT SUPERIEUR

PROTET DE FIN D'ETUDES

- ECHELLE © 1/50

AUTEUR . ALASSANE BA

DATE ' 43/5/%4




-

A0S 440 4 ADES y
! N
5 SIS - S - - - - — = - — - —_ = = ‘A:Iﬂ <
i ’ - |
Esms‘ g ’ 4nz4
L 7 ’
g .
/ g
A ¥
Y Ve
. , O
‘ ==
4 P 1P
g .
. j
; g
s .
. i
'/ ,
P I
PROTJET DE FIN D ETUDES
ECHELLE: 1/50
ENYELOPPE

AUTEUR . ALASSANE BA

DATE : A3]S/ 84




18-

g30

430

A0

V(S DE FIXATION.

PROJET DE FIN DETUDES

echelle : /50

AvTEUR . ALASSANE BA

DATE . A3[5/%4




92 N

B
_
30

2.40

M4

VIS

DE

PROTET DE FiIN DETUDES

ECHELLE : 1/25

TARAGE .
AUTEUR .. ALASSANE BA

DATE : 13/5/84.

-19-



| AJWU-’A»M de. wmm\'a,qﬂ_
A ‘ 4

. Jon bcloln ok Ko ylams ok
,Tﬁfwy& aovw\ (cw&&mww}mh 12 26 08 )

M&a.wa
Tﬂm»w»la c&oh %MA,\.LG\«
. ot awec ff“’l mdurz

. M,Q,u/no«.dr \Icmwwwl:mwmewf\mw}
. »!(/Q»wwv RM/\lMO'\*A olflor & e bowne astise)

1&wmmmwbw mwdnﬂuoc;a
. 1&%2%& bpe a 540 mm du o ‘,\M,\,M ' arsite
(kww et alle dratonnts )
1&@0& o 1\,%1;.@ ﬂw
. Tnr 2 eraemble a\rgr,ﬂa -me M&&Wa,z
)\Wwﬁa &L»hm de Ya )\L»arq o\rauw.n (am la bride
- e im«aﬁ




BIBRLIOGRAPHIE

— HYDRAULIQUE URBAINE TOMET A.DUPONT

EYROLLES 1939

— MECANIQUE DES FLUIDES APPLIQUEE

-

MICHEL HUG  EYROLLES 4935

COURS  D'HYDRAUL | QUE

B. NEKRASSHYV Tec\m‘\c\u& So\ﬁp\‘\'c‘u& f36%

TURBO.MACHINES WYDRAULIQUES ET THERMIQUES

Toue I HASSON =% Cie

HY DRAULIQUE DES CONDVITES

AlLaiw Sou.c)a. . Nn\'u de Cown LLM.L\IM“CI La\la\

NOTES DE COURS HYD Z24 .441 EPT
NOTEs DE S.A POMPES SiHi

ELEMENTS DE HACHINES
ediion de Vecole \oo\j"er_\w'l a\um e ﬂm\'iefq.\ 1932

RES\STANCE DES MATERIAUX TOME 1
G, TIMOSHEN KD DUNDD 1963




.82-

— TECHNIQUE DE L'INGE NIEUR

eldmens di machines 8.5 . 1932
. CATALOGUE SERSEG N° 378

_ CATA LOGUE CARBONE-LORRAINE SUR LES DIS QUES

DE SEQRITE

~ CATALOGUE ETNA SUR LES SOUPAPES




LEFIVAL LEVALLDIS 758.52 48

fee d.

en Fra

Imprame

23

LE CARBONELORRAINE|  SpEC|FICATIONS - SPEZIFIKATIONEN  |SD440001FED
W TOUR MANHATTAN - CEDEX 21 FEUILLE
LM - 90095 PARIS LA DEFENSE 2 1

Tl?éthugem???%ac;fgﬁ S A F E TY D I S C S BLATT
SERVICES COMMERCIAUX BERSTSCHEIBEN REVISION
COMMERCIAL DEPA : v 1

VERTRIEBSABTEILUNG GHAPH!LURC@ e ound e ANDERUNG
BP? « F - 54530 PAGNY-SUR-MQOSELLE aus Impragnierter Graphit ORIGINE
_ FRANCE SERIE EN STOCK 12-76
Télex : £ - 961073 LCLPY SERIES B OFF THESHELF ISSUE
Téléphone : (8) 381 60 81 BAUREIHE AUF LAGER DATUM
DiISQUES MONOBLOC pour UTILISATION “MOYENNE PRESSION”
MONOBLOC DISCS for USE on “MEDIUM PRESSURE” APPLICATIONS
TYPMONOQRBLOC zur VERWENDUNG bei "MITTLEREN DRUCKEN"
recommandés
. - .. Disques standard recommended
Disques n'existant pas en série 3 empfohien
Discs, which are nat available in series 3 Standard discs EN STOCK
Berstscheiben, die in der Baureihe 3 nicht bestehen Standard-Berstscheiben OFF THE SHELF
AUF LAGER
. Pression effective DIAMETRE ACTIF (nominal) en mm et inches
d eclz_tfefem;?vte(gggrﬁgm'fs) ACTIVE DIAMETER {nominal) in mm and inches
pressure (bars gauge) ) WIRKSAMER DURCHMESSER (Nennweite) in mm und inches
Effektiver Berstdruck {bar )l 5 [ 50 [ go | 100 [ 150 | 200 | 250 ] 300 | 350 | 400 | 450 | 500 | 600
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Exemple : ® Le disque de diamétre actif : 80 mm, pression effective d'éclatement :0,40 bar, n'existe pas.
e Le disque de diameétre act|f 200 mm, pression effective d’éclatement : 0,60 bar, est recommandé
mais pas en stock.

e Le disque de diameétre actif : 80 mm, pression effective d’éclatement : 0,50 bar, est en stock.

Example : ® a disc with 80 mm active diameter and 0,40 bar effective bursting pressure is not available.
e a disc with 200 mm active diameter and 0,60 bar effective bursting pressure is recommended but not
available ex stock.

e a disc with 80 mm acttve diameter and 0,60 bar effective bursting pressure is available ex stock.

Beispiel : ® Die Berstscheibe mit einem wirksamen Durchmesser von 80 mm und einem effektiven Berst-
druck von 0,40 bar ist nicht erhaltlich.

e Die Berstscheibe mit einem wirksamen Durchmesser von 200 mm und einem Berstdruck von 0,60 bar
ist empfohlen aber nicht auf Lager.

e Die Berstscheibe mit einem wirksamen Durchmesser von 80 mm und einem effektiven Berstdruck
von 0,50 bar ist auf Lager.




