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,coejg—-'a'mf‘ e Sveltese Tecalowle

42,60

Ko valew e Hu ,coe#[amf ole sSydfene Tecalewle esf Fes u
éde»&fu a ba valewr .w /Co%ﬂa-&td' cArae Wrmn

& (%n?.ou_&mmf' AT

N"’.ét pethorn u LConducteuec ¢af

AW, = If_"’ - <1 AW, =7 09mn
Im -2/*96;

On Aherst 2 Condwucloucs -&j&’rnw/‘cu;re.s mormalises e
dechor Tonde. e;?a.& <« 3,998 mm*

Bechon odes 2 conductucs — Zx 3598 mor = f,‘fﬁémm’z
,“Jmmé&:@ dun Conoluctenc é&;nem‘ax‘f-c. = = 2,12 mm

G stonductuces  dont wsoles _avec &les emaur ou ~ten auec
L vetnwy %ea-zu.e, Avec wne efb:u:dea_u:‘ o wsolalerr’
u'b?fa.fé f‘a[c. a/

Sis = &,30 m»

@//: &+ Sis = (,Q,/.Z + @5))07/?7 = <, 42 mr
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Bu faxf o ,cﬂm;encnf ‘.‘7/5 Ja dechon , on At Tecaluler
Ao e e 7 Hensds”

C7-2‘t = < :7,23_:2/92/4/ 7
?'fgé /m

/

Be meme ?u.a fnau.,r da BT ; la vrbuuic ole ta Fensle”
’CCWM»CL’& /ﬂ& /ﬂ".ﬁét"c ﬁa.a e /—&cd e 5':5 e _,fa er
e ta democle” /m?anu

%ur;&z‘ H7 , vue Ly Cocranls dalcvement ey ¢#
Lo fensons  plus Grande , on Ansik wn  emtoulement <l
éctﬁoc: /a*i‘raf‘rf—;e, vec 2 fz’& elementaces Tonds er /D&M{M_r
/Cgl{fj[/_’ »

%ua‘ Une Tadon e afz?/a e de ta fewsion ofe = 42 ;

on Jete mine Jouwlr o abon e tombre. dofal e 4pires ole
_//%Zou[emenﬁ

Wo = 404 W, = 4,04 - 566 W3 = 9ot
Wh = 996 W, = g9¢ - 566 WY < 5515

e mombre oe .4/,0}6-@ e ‘Qg[afg 24t
W-Z. = W__?_/ = H)F;_ = Yo1- 837 r'/!/rz = F05p

Zy dfv;rea de ’Cej&z;:_ QdonF Pfaée}d Sans la Seamere coucke -
Nombte o /,;f:}rao pac _Lowche

H/é Sy /;34—(5‘,5-,-4’,;‘))(”7- m"c 451 "Mf-c:&,c e'?afe_.
PNl &z 8 ou %&W‘i‘ﬁf“

Oon ptend A, = G1,6cm -

o ou W= $UE = 4 = Ws = gf)ép
G 484
- Nombre de _Conches
75 — '—*—Wl/ = ——"qp/: /fﬂ/(yé /?5:‘44&;:444
Ws 83 :

40 Couches x 83 5/or2-e/)
75:: 11 Couche / _
1 Couky » 77 Spires
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— Brmeunsouns ;eamwufmb e Ma Cobine HT
. Houtewe e ta Aoline
Ad: d’/W5+4) 71-(0,5%2,)6#)

(5 — 2)em : wpace eceranie prout Lz tabh'lvalerm
~ole Aa bobine

55 = 0 484 {Kj+4) 4+ 2. cm /25: G2,6¢m

. fp;na.c'aow e la bobine
Ay = Ns o + Ss (ns-1) + Sz

Ss = usslalion entre _Conche , elle et _Ao'sce < apres
Aa Rwsion U= 2 Usp Ws = Zux 1,55 x 83 = 4,91 &V

— éj:@.’)én

Jde = jMﬁw“ du Canal e 'fsz'o&;ddemenf' = Omm

A, = MMr 6292 + 10x 8036 + 0,5 Ap = 3526

2.4 Decipicalion ole La feusnon e Lot~ _chcut |
.._@‘u:f Vo Vea’f'mﬁa& de la lension ole Lourf- Cacuck,
A est “mecessace e ©deterrminer des valewss d%‘m{be_d
Al weanal. Lole Bﬁ’wJZ el dw ,Meﬁ—nama‘* ole %;aw:sﬁf.

_.(S'&uﬁw A Canzl e 55:,“,(.}:

a,+~az __ 4}-2 5 -5,JA—2 4—.2}, /136 Qt :3/0‘9&’

Ae = Az + —
5 5]

= e ,caeﬁ-a'mf e ﬁ?ow&séf

b = L= ek e

27 45
27 &2,60
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& Lom oranle 'Ce.;zc/zUC__ e ta tewsion e _court- Cucwl e
~Jon nee /\cu. da  ilateonr  dudvmnle

ac_ (;'?]
2lAa]
Ug, — 2N1Fpe- W az-p- kg - I -4o0 u,r, (V]
Uf4 Usce .ﬂ/.] 1
/do D4ma0 Him
o o 2 ~Z
Uty — 27:-50-4N-10"-20 -3,0940 - 2,08 - 497 - 9093 ),
230,95

. UVadewe ofe La fension e comt- Cocval

1,
Ux = (1,03° + 33,55’2') * U = 4,017

o vdlecie e Uy eif acceprable car d&.v{m prew c&ﬁmnﬁ,
e clle onnee Far e Lakier Sles /dmgeo

VDGR Ba cacters ‘riu..exj es enroulemenls

e fw'o/anu_
_ s

a) SGnroulement B-T
AS gajcwé? e la m&zﬁnc@
. Drametre maycn e la A)o;re.

Dmy = D+ 20 +QA; = 2,75+ 1+ 2,136 Dm, =24,89c

.é{anyuw /M?enu e Ya éf;rc.

by = 7T-Dm, = T -24,89cm Ju%:?d;/m

! o%ﬂ?o(w(‘ Sotale o _Conductewc

e, = W, - I, = 20 78,1% e, = 1564 m
Qw'gf'qﬂc_e. e d'enteorde ment
2
= é% avec  foo = G0 R.T7/L,
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~ 3
Tl 0,021 15,6 L “, =400 4p L

8 X395 8
- %J& Ju M@J J—’«’C/’% a/ | / 2
. f:f?m;ofs Spec frgue =859 4 /)m
Q= O’f-lt,-,du),-,{pj Lo P Im] f’? /7%
Adw, [ (mm]
G & LA ]
@7:3/9'”;54'3-59,5-/55 §f:¢-4-4’3

b)- Sntodement HT
- Caled e fa resishance
. Dramelin moyen e ta spice
Dmy, = D+ LA + LAz + 2a, + Ay

= U+ 24 + 427 +332 = D, =32,94 cm

,o‘z’an{?uwr mdoge,na.e. e Sa 4)9;;—&

o‘a”an;oceur Fotale Su _Conducteunc

Le, = W, - Lw, = Fo7 - 403,5 cm Le, = 932,54m
Fesiolance e Jomzoulement
Q - f . j/‘z_ = 0}0‘&’ q\jzjé_f.‘- a: ‘2_/"?-{ J7.
4, 7,196

o .?m;s/_;. S matecdd é‘d_{%
-3 E
G =0 —fb, - AW, - fo = &9-‘732,.@ - 7,796 -103

Go=dg72 A3

L e acky
G= Bylg;+ Gz | = D ag g 77 Zes
G =317,2 /1’5,[
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T (gcz/m( ,déjrn{% o curcewt /ma;ndziuﬂ
rmeuwsionnement &e a tuwlasge
La ffmf,az
Ha Aates torale
: /3 pric
s c&%nﬁuwr e a fzn}}h
-éFZ .2'(0494—5?;-#67124-6?2 + dzz i
Azp © dfbfdnu »d(émmm‘ ewr botinea HT ; ele €l 7‘49»'16/10’3. e a
lonsion Momunale :
Fouc Uy,= 1045V , Oona Q= 4,4 Cm z; = 41,4 Cm

Ar = 2(65 + 2,136 + 42 + 3,52)cm+ 44Cm L = 45Mom
__ Havlkur e la ;Qn.t:&x.
e = A8+ 2 4o,

Lo, Lepend e ba fension mominale : ouc Un = 0KV — [92: 4om

4

hE s G.2,8 s hrF = D,6em
i o%nﬁaueur enlie Qres ey colonnes
L& = AF +D = A6, Mem + R1,75cem dec = 37,86 om

_ Sechon e da cubase :

L dechon e ba cilase ot ehie /é»w'eurz e £ a 202 e

/cd& e ._fa ,ccp/ertu _

53' = 415 Spuct = 4/5 - 324,73 Sj = 373,44 om

b e Inuchorn ma n&&zuc. cawy Ma tulasse : > -
&a Moi e Aa Comseivaton ,dujcw,mw premet oeote :

A A > 2
= @:f’ﬁi&,:—_ S _ 46 &; = 1397
=¥ 415 415

_ Your La culaye , on chawt wune geckon rcecﬁngqjac}c Olont La
-»!M;—W eal e;a,&. a Ja .ﬁufﬂur de ba (ole La (a2t ,\{’axée_ =

a v?'cw:

__ Determinaleer; des dimensions e zading fotmant Wa Clonne :
.@ur Lt M7au ,c; Ay geaofmo 5 v&d moimes “Sonnenf :

fg, = 996d = 595 -21,A Cm ?,:z&,g&.
gz = 885D = G855 -=24,75 cm g, =19, 25 cr
fgg, = 0,735 D = G#5 21,7 Cm Lgs = 16,86 Cr
ja,c; = 0631 D = gé31 - 2,7 Cm 3@:/3,?2crr
95 = Q465D = g46I - 2,7 Cm g =194 cm
1’34 = 923D = 028 -2, Cm lgc = €,09cm

(e deteminec Mo Kowteiscs e 7wa’£no , on appligue A
Heoteme e fé{»‘fajaré

55,



= (8- L)

Aj, = (-2/ ,zr .20,88?") b2 fg, =6,09¢cm
Agr'; = (29,7r°~ 19 ,272) i 2’;; = 10,42 tm
g‘? S (27— e Jéj = 13,#4em

e (Zr;r—ﬂ?z)z_ hay =16,58 cor
ﬁgs = (217 -4:74;)/’- _ /:33—:45,26@1
hge = (2,?1% 6, 09) vz ﬁgs =20,85cnm

PR, ,&&;M ,d’c Ja _crdavte et _Somc

Cn Aﬂ'ﬂc:/J La

/i/‘ = _:S_ol_—- 373, ¢4 /gd; =1%2,89cm
Z; 20,58
_ Bawtouc fotale du .cutwlr nmna n.dcfu.z
Hem = Ar 4+ -840; = YeCm+ 2:-/289cm Hem=86,38cn

Ly = zo,88cm

u@

—441-&"&4.:‘ e la Lubase -

— g?’dfs e Cucun /)rra;n%zwe_

o

g

Ny

;

o Foids Ses cotonnes Geol = 3§ Veod ; avec @:Zéﬂﬁ_,’-
volume e la .Colonne ¢ Veold — Scot et 94
Ve = 32¢,73210,6 Veol = 16,43 o
C—}c.( = B Jléf x 16,43 Gd:j’??jﬂﬁc}
o Voidy oo Jeudasses : Cy'J L{;, :
volume ofe ta _cubrade ol = 5/ LF = 373,44 116,11 ; Vf:éjﬁz?_c{m'
G]at =2 S ?,66_ v 602 @(; :f"v‘qﬂrz"&'
P .@n'c{d ey Cond SR Ie  p ‘.
lume Auw _Con ¢ Vo= Sa,' . = 323,44 Y FE A :Z;f&d’zﬁ
el =6 ¥ 7,65 18,72 Ge= 572,71 4

o Gads ol i cicuir magnlgue @ G'= Geds G, T
G = 377,07 + 184521 + 372,71 G =93¢ A2

36



Section ele ja colonne

en €l

ISF |45% |6L'7|8d

20z

609




L - 4 Galeal e ,pew[é;j el Hu Temoslement
A - Sickes Jouwle

a) Basge Fension 2 . 3
_ Sneodements @ 1= 3% Ly = 3r4,04-10 - 909,3

: 7, =255 9%
= %annaxraus 4 , c; dh
a‘zf’wnaauwr e da Connexion <daua e ,a:u,o/éz;¢ etorde
: Leonr = 7,548 = F5xr 42,6 cm -ic;mx: 3,2em
Sechon ou Conductews ole _connexion | AW, = Auy , AWemr =316 mny

?mblsa,na, uw f;l e /Cannu;on

)?CO?TI = 0,0&) 2”2' Acony :Z}Q-/é‘f
16
s 1l 23 ’
f;a, = Kewny -L5 = 4/.2-/0“» 909, 3 z?f =275, 0¥

_ Yeeles aupplementaices Jues Llefpet pelicidacce ;
iz
PA«T;», = (/’fmm—fjﬁ’?-rﬂlff

Amg, = _caefﬁ._akm" e mcg/pmﬁw} e Ma temofance em Cowsant

aelfecnaly 2
Ame, = 4+ N (ﬁa)t‘/d&n&ucfa«fﬂﬂe;o&f

9
mm = _mombre e _Coucke =
g = jzuie,ur Su Aonduclews méplq# = 4,Fmm
b6 : mm
- (-4 1
24 ___(rz - T Jé hE T mm
hr 2Zr L Rmmfm
Mo = 477 167 H/m
& 15 om
m = nmombre ol Conductexc Coucke = 40
= jﬁﬂ;uax_r Au tonducter muw = 5,6 mm

-,!’4/',

r oA < =

o ___(4013,6 1314 x4l 4D \'-__ %}qsz
Jo6 x 25 2,4 - 407

7 3, Y
(aa) :(?'ﬂ,?zrq,iluajj S,
2
Himo! =W Rl s *35}& gua = A, 04
-3 e
Bups = (1,04-1)3 » 4,04 1p + 909,3 Bupy = 103,2 W
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b)) Fbaule temsion - !
_ Snrowlement 1@2 O A AR NCD h S s AN 7?5 =3598 56 W

garmexrcms _
Oﬂjuu&" e ta connexion dang Le /Caup«/;g Ferangle
= A4 hAs = Mer g6 =
dechon ,du. Conductie e Connexion /Juﬂc.mx — )3 bW, =
B Wemy = V31 F196 = 42,46 mnF

596 -2

é)wb/;ncz e Aa connexion : Keonr = 0,0 = 40 S
: 42,46
Fnles Joule Aaud A Cmrexiond .
J.j,; = Ao o247 %z_: &4,41W

@&4 /éu”-&mauia;rca duwy a j’z{v’d‘ f—d&aoﬂufc
2
PA«FZ = [/(m,?a—dj e - s ijz

2 2
5, me g2 -
Amg, = 4+ ZL-2= (e d)
: 4T 28
217 = mombre e Coucles = 14
o =  diamehe Su conductes = Z /2 mm

( _’i“fﬁ_J/L Avec 77: /romﬁu. e Conductud [Couche
ZhE n = H66

o -F
e (465:-%/2:510 i )’/2. = 80,83 m?
Jog x2x 21 x 16¢

() = (50,53 £ 22 ¢ 40 ol = gezdni
L
Amag = A =+ - 92 562 4o = 4,01
A, 2T
Poupy = (4,01-1)3 v 23,72 x 24" Boup, = 36w

Gans s mgﬂm«gcmen.ts HT ef BT , exiskent cleg ;naﬁa gu ‘on a’]n-c

e
ar pa&d;mnec;” ies | elles donF Qpptoximees M Cotfcien
f\k P qu. ¥l 7@9!\ or d& a /MMM}'CQ momdrale

%@jow& fotales dues 4 La ,aﬂax;e.
e A= K[D}f ( /%df e ‘pCL(.z,)

7DCuy = J! -f-:DJ, Pu.ff =5 .ZJ’I'#-J‘B o= 4?4‘ 3 + 403)“2' 3“;'—'.2{?53)()‘"
Peuz = Fpa+Frp +Poups = 35798, + 4,41 + 36 feu, = 3638,97
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Fx = 41,05 (28333,4 + 5638,97) £ = 6,795 A1

Grrer gur He . 2 T 20569l Sen ) Dbk _ Jf)c',a__c':
Foe 6,%5 Pn

Kereacr Tlalive Auc Fop m'ercede pas 407, , e Aes
pecle ]ow&_ folales Sues 1z la /cﬂm;c. dont adruosbles .
f)oé \%Qd] fer s

o) eAZw ew Compreanen! _,fw a&o una'mﬁbj /D)(a ef'ﬁd enles
M}/-@.W«J:}a /%;p- - 4 / : .
Sove _calealer led perls  prmc pales | on dupose Sles courbes
AAdonnant perles ,d/oe’cr'fr'guea en fana‘r'an' ole L'imduchon .

A ?f:( S Recer Vhlise eqf M& ARMCD

g;mb:seur des Holes . 0,35 mm
Send adu jam'na;e, O G =l
_ Clad e /*ufid

o Teilty clans ey _cotonnes

Jour une imduckon omagrnligue e 4,67 , Cotrespond Uma valeccs

e pals specipigues By = 43 W /g
Fuct = 5B Gel = 431373,0% ;  Fuol=492

« Goley dana o cilasses
Jour une oncluchon e 4,397 cowpond B,= GIW/k

p’*"o“ = e "Gy = 99 v 184,27 /3&.-.3 = 465,79\
. Sonles poncipaly de  Lewsemble colonres - cubasses
7o = Tl + Ty = 490,2 + 165,79 F=CE U

. 9274@ M#&Mfawea 3 » i’
o peals Supyplimontnices dont eonluees e 15 a 207, e 7%1@
r’CLnC{,—aﬂw .

B = 1O 16 e = 016 656 B = f5u

¥ gt&a dang by Lons . 2
On  Suppode G ue dawns Ned _cnna 3 exiole wune anduchor, e
/Tamalery enlie La Colonne et la Culasse ot Ao Rlocr esf
e;a.!e. <z Mo vRlecr rma?;enn.e Ary Seurxr mduckons

A - 2 ~
R ._-5_4. + B, - 4,29 +4,6 Boy= 1,507
2 2

4-0




A celle imctuckon oe 4,50T

, Lo ne gings
Fac = i uf/;(; CEE0E0 oleg pa@ zd}bcah,{%?w)

-—

Geien= Fac Go'= At « 372,71 Peve = Ltow

S duplimentacres ey o Aa olhatotsion olu

Zauf c;/aud,&/_)wnu’
&z valewe He ey les F edhs y .
Iy e et edhimee 502, s jﬁa{ig T&HC(VL'JJM
4'0505 = /D;\-Ac OISO =5 it 1G9S0 ; Foe =205 W
-%@ totales Aqus Ae é-’a
fo = 6756 + 105 + 410 + 205 ;5B =13%76 W
= @gaiac«! S _Kenclement
/Z (99) = 2 . 400 1‘3 § ftm'édam(.a purn,.c.e
Fr B putance ‘ot ee
BN A B e
f sl = £ . 400

@_,«.%4—;%“

2[/;9) = //__J‘_"%f‘__ J40£7

+tpc:-'+;'76u

avee Fuw — RIe- /?Zci/z )2. 2 L

Zec ZLee l
’ezc.i = P‘\‘ ’Cjﬂi}&
On auca Lo = orzﬂf
Fr= Brncony)-a
Finablement | Ao zendement A'ex prime par
Z/Z) = (4 - A ],mo
(SnCvp) X + R + a?Fi

e aendement F
e B L Sl s o

i fﬁ :WZPK
On deduwt Mo cocgticiont e ccharge ! cr:/ﬁf/z
Q= (“% i a= 0,45
@#er e
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> gﬂr‘adg&b&‘fa@b du Tendement en ifancﬁran' e La /afax;,e

* Cﬂatoge, renohve : Cosy’: 7

X |XB | as, Cooyp | B +a P | S, coop+ Po+dF IZ(%}
AW AW AW AW
1 fn | 992 | 775 | 42 A19,3 98,8+
QUS4 3F | L83 8 22T 286,25 g9, 04
180 70 | 3/§ 3,07 318, 07 99,03
5/4 3,82 G22,5 J; R0 G?Z, # 98,94
4 6,79 | e30 5,17 635,77 98, 72
6'/4 A0,62 | JBF,5 41,99 599,49 98,05
¥ d’acge, a  Cod v = &
A A F |Brdh |aswey |aS,coprRrati f/%)
AW AW “HW o
"y | Q%2 48 /26 S27, 8 95,59
g a5 | 4,38 2,75 226,8 229,55 95 &
15 | 117 30 # 252 245y, 07 95,8
5/ 3,82 5,20 375 S AN 2 9564
4 e 795 | 8,7 Jo ¢ 27 98, ¢ 0
g/, 40,62 | 41,99 630 c41,99 98 73
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bcﬁua'ézox'a ole la femsion ,decana"ac;a, AALer ’J{[& /C&M‘?e
powr un facﬁmr e f"ll-&t:d-danCL Lonne
Une ,cfi'mge,- edF -dczf-um pan Le Ea//«o::/‘ e JSa /M.u'f:oamce ouc Aa

phuivamce momdnale
an B B LME D G Lo,

—

I Pr? _ VE'Uln‘Izn 5 (/Zn 2:2»
T ehile e Fengion . cirt. deconclaice | G ac/epd-'w rac
RAL Alpos) = fens e Hipp
Uz
: /! U? 7
AT NS s SR N
Uan

Uy = lension decondaice pouc  une ,-cﬁcu;a et wun faale;,c_r e
, wsdance olonnes
Usn =" Lension Adecondace nominale 5 :
Us ef Uszn | Lemsors veamdacses, Tamenees -aw pumace
tanis  Un D CA P
&a wbakeorn (1) ASenent ;
AU(%) = Yr=lz | oo
! U‘f_ﬂ
On pewt appeoximec celle Chule de denmson par D
BU(%) = o (Ua(%) Coot + Yz (%) 4ty )

Uka ¢ chule de lmsion e = 4,03 %
: Ukr | Chule de ®nscon Teackve = 3,68 2

- Gas 'une chatge Teohve [ Coa, = 4 , A = O

AV = & Uka (%) = 403

X AV (%) éuf(v) Vs (v)| Y2 (v) U-Z/UM Iz/Iz,-, Ly (A)
m LUy | X, v | 991 3| 398,91 | 099+ | 0,25 | 227 33

1/ 2 0,515 | $4,§ |9948,25) 391,93 0,994 | 0,503 |4J7 38

5/q | 0L | 12 | 9922, 396,91 | 0,92 | 0F5C | 68%,43
1 4,035 | 41035 9934,F | 399,59 | 0,998 1 904, 3
5/ | 4481 | 4237 9866 | 394,64 | 0,98¢ | 4,267 |7152

bl




Gas une /cﬁa»tfe. ,Ca/pcza‘lfw_ C e, = 08 an Y, = —0,6
Avu= - 486 o
x | du (%) Avi ug_(v)' Uz (v) uz/% I’"/Izn Fothy
1/9,_ —038 1=5% 70038 | 4.01,52| 4,00¢ | 0,311 | 252,79
1/ |-o#s |-75  |100%5 | 4os | 4007 | 0620 | 163,77
5/9L - 1,73 —445. 10113 | 404,52| 4,041 | 0,927 gq.z,g?é
1 — 155 =50 | 19150 | c06 1,015 | 1,231 - /M¢9,55:
5/4 - 14,88 |-188 | 10188 | (0752 4,018 | 4,734 |4394,85#

%d ol tune C'Am;e, imcductive ! 50:99/2": 5 4{5%:@{5

AU < (103 -08 + 388x06)

A= 275 &y
¢ AU%)| Av'ev)| Y3 cuy| Yerv) %/fa’an J_},A:M L, (A) |
”/qL 8 F9 | wF9 9921 | 396,84 6992 | 6,3/5 | 286,65
1/, 14,58 | 458 | D842 | 393,68| ©95¢ | 4,€35 | 5725
3/:4_ 4%-56 236 J764 | 390,56 | 9976 | 960 | §73
4 3,15 | 315 | 9685 | 384, 4 | 9968 | 4,291 | 1174
<l i 3,94 | 394 | Foe | 384,2¢| 960 | 1,622 | 14795
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[-5 {‘;@(M Du Couranlt ole marche a yrole
e ALoucant e Marche 4 ide .a 2 Gam/o&aaﬂﬂs
il iR ,%Pocaft& «achve : Ipa
— tne ~ALom pooa nle Teackve ! 2-0/4
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