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b Aams Lo a?a;.zm b decex sovas & adm |
(Mow) be Douoe un tehessen ((fixe) - Aechewe b e v

(thn

w2

, Sy CCSSIN ertrée
P_reg i fuyere | | vapeur
* 1y { Prta U
\§";
R
RS
S
g
T
)

ar) = 140+160m/s
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— Rendlement: lo nenclemad otile et in forrew. i cthuc cles wouss éa;w/bfﬁd)
mais lu fiilis fon Pottiments cle digpats bt flos seducti (b
 heut me m/ém}f 742«» deud MW) CL&M thamt tonnelles
aufm‘cﬂf %c&:/f?uz de la vafeun ; ﬁmﬂm ole La m‘uz_rcwziséd
Aant tune Zinbine & é'ff'a?a mﬂ&/& wi dome em Wl
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%/wfﬂiﬁbnna‘!fu a ta /ébeddm ZI7 ﬁm gﬂ?ﬂ, ( Pzzzg , <2 ?,ux,
aﬂmmfagﬂ b sour Aowll) ?Ju /.M//rw?f une il a{c//udwn
é&aﬁz , o s M painimilea,
— Ay e fnale - implictle” la olemi nuleom e Lo fm?,um/
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— o Tmfinaline b bu forisiiy lombent vl s avee ant
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— Aoue e Lile Au Tntine &W%Mﬁm.gfwaa@n

lle %Mme»t f’m%a,&dw %JJLM avee wne teacliva d&ftgﬁj&f

| Wohn :

| wTERET Pour LEs TURBINES A REACTION Ou L' INIECTION)
| 707ALE SERAIT EN GENERAL IMPASS/BLE SUR LA PREMIERE ]

ROUIE I

4 Calewds

‘Z_V_é Novs a&jj&m Srccessivement /Aw»_ 1?; b valewns puivaniis:
- [#o; #5; 50, 55] keat /iy

- Caledd four en chriri Lo boili lo Flas affrofri.
Exemil e zalodl

dot g = #0 kecal g

\,)D y = /%5 ﬁafu (cﬁafm me ’5“-5) -.
\‘-Pwﬁae 1M Ae  Salidistemed ote Lo 1vilewc abidbue . A 095
\ ,



Cr= ) Z& Hej «‘309:’53\/5;%} = 0,95. 9153 ﬁ{?msfw}%iﬁg
affww&faa&dcaw&uf nows adeflns Cf = 42 (sena
M&MW&M&@/%&M% clec iamclemeil
U= C'f.____. = 54994. 7 _ = 73() 94 m/s
<1 4’;2 D
le diamebie Ao la vous cunliss Dugz%&. 1000 [mm]

| % . 60. 730,94 . 1000 = 595 mm

g .
Lammé  Nold %fzggnmm /aa M & Wafemai‘j Muaad;fz'm

Ln mef W — 6}55
ass 40-—.26&@1/}/.?

A e
4/«»“‘7/‘7 / tZé mme zs /mo\. 72,5 /T
e %a/ i L Jn&z ok L ,cw\,ZZM @t

3 .
ﬁ?,:: 0276 m/k fa&aj/mmme Z-s
?}m JJWW 73
B_Réduction de la roue curkiss _aux a?ages 3 reachon

le nomby de  ParsoNs w Lo Tarkuis w."jc..ZSOO m’ kg
Norvs .aw:ma Cﬁdm.)( Ma—éwmuvf ﬁ/é.o% %ow» Ap Aeehl aé‘snomcfga
aﬁ’&fc?a corn b nombu dwzﬁg i avec X

(L )wl X Hsg: —f—ﬁ- = zsoo.m 31761 /5"

7 zj_ 065 7 | 755

Yiié = 0755 (fage 11)
‘()P,-,me N
(Zuy) - Y. f//z)( [Z/u?)m./__ 105, 1065. 2500 - 81761

2

_ 7820571 m/s
M = 645 écaf/ ' a&a?/w,mm Z‘-s

| Jé“é‘“ ;o ﬂ;,r,zg A/ L - fé‘; oS ~40 _ 1076
wH ¢ &4s 2

| Zinom&maaﬁwsaus m!a/wmmw% \

o (Zur) 182051 og7g mihs
i X T u WA 7076.100,5 o Fad
(. Premier etage_a reaction | |

U/Cf - f()(/) — 0‘/807 d’iajramme féa,%e 70

Xy = f{)(/) = 23!559 // = =
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Ab= 2 LS =
1= Fasqbggqmm W’Vi’raﬂ oiauha_ge Z  reaction
q = e.ioatsseur de L'aube 9 = O, 7 mm

: Af: _ 4 -
| T=1- - 1 - chmd#._‘l %M&SS 0,924
_lmmdm&% aéc;ﬂﬁmmefa?z
&tciafdo&cz,ﬁ? I/ e

@f’e%a%&n?mmm ZWW

Bn extrime ba Conlinude” Ae anw&mmt

V = F.C
V': a&fu‘ v‘u-&tm: Zm /]
F: decton d't/
| C : viﬁwe ewu&mauf ﬁl«/&u‘]a&m Zﬁ‘a M?
S Ee = U [/ L
C ; : C?’ éLlﬁ‘ 0(4' / ]
V= Gs. ?7’ : ?}‘ U‘a&cme fm
7
o W/ﬁ' Mﬁ;f/l
%«:m g V272 % afa?z Vf._. Gs (f-- 5’[&)
e b7 = Vseg ; Jfe = 0,05
'.U%Gs (f—- 5/ = 77"2)17 . Cr. 4in g
| "l membse de c&w/f’ el'a(zwdm ﬁ/}wv D= i;_) j;j
= 6:, ({_ 5/) U’fza} TEDL L. T M tine, . Z.;o

Df éyf - s, (7' sl[é)vué« ¢, . 60 : (ﬂ [maj
T2 . T. M. bin X1
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74 B[ coflcint ou fudi wilinu 18
3]‘; = 772 —-%ww ;- .Sc/m ’mx&ag {mm]{ _

L. &7WWJm@ﬁ [mm])
5]4 3A /mz’umﬂm Gadion clont Lo fuisance Ne
£[ Ne <K 15 =—20MwW
5{; = D21 / d M d&mﬁw dit  aux _ oy
' ek H{é deﬂayumz/f;
AL K en keal [
; : ‘ ' . 1#‘5- '
fm 5="1000 Bfi= 172 403—%—— (2)
' \ ' : -3 1.4 ,
5~=750 3 =2,565.10 _?'E (2).
' - 14
=500 Bfi = 455,107 29
D [m) |
Q[m]

Mous fowvos  caloaln %m@mfﬁ‘&%wﬁd' |
D;?:_,: 18,352 (1- g;.;} 92196 0,807 60 _ 72 26 10" ma
. T*. 09724 . 4200 ¢&in 2355 -

-—d
S 1 3 =003 = 17210 D,
®2 = — > Sﬁ ° ,

1
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Dieg —-Ds

> ::757nm




19
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. Wwwﬂ»m D Y9 EE g7y,

D 3 4,85

£y = 12,26.907> 12,26 10 _-0054,”
o2 (0,477)?

D“ézz" D1 _ 59 mm
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T vone tpiiifisue & o dndi & loTinkic ait

V. 05497 m/zf OLW {-s
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le ciameli du Lamboun Dd’ ﬁf gé Ded - Q anuzfamiﬁ
ﬁ/o Zf 0,565 ~ 0038 = 0,527m = Dd - U = D¢
howus. calewlons .Da’éfé{ ﬁmunﬁa&u—g MMW dﬂmﬁﬂh
Dt ld = 001‘3068 m?

Do - U = 0527 m

4 = 234-0527 ;7 D (D - a<27) 003068
fvww o&?.‘(ha.fdw = J° = 0,03068 +Da’20527

Dd = 0}670”’ ’M-&/-- 0,527 m

b= 0,085m [ /

~ D- Nombre d’étages Z

| R?E a&.a/mzﬁt m«a)(en Dm = DP‘;D’J = 0’56527&0’670 ==O/5875m

Um < ) 72979”7/_«
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F% : Mﬁu Mafeaﬂaf des luyeones “[m*]

o L 18352 357,10 m

Wmax P .. 104 mﬂ' 205 /22 f{?a
a '/50%’

Nirws aba’oftﬁmd U~ 28mm (ﬁan ueur fwwfmfe: ‘une W)/M)
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N
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| D:thg [ri] = O64Im hous Frowwmms
A= 158 = 45 cm Nfy = 53,50 Cv
V= Vg = 02096 m’/ig -
O<f= 7 ( Wdﬂ% )
U (]
Alp - TSN _ 5. S350 _ stz feeak [ty
P < 78352 ~ 7244/ /4
ALl _ 0512 _ goms
57[ Hre} 40 |
Ze Wn&ﬁ:/&m & = f’7°€£' C"/U 35 a—faﬂaam//um,
b tabbow foge 3 => 676‘?05’

| ﬁ Seanele ment mﬁm b = 7“"5f = 06777
@Memeﬁac@dmwwﬁw&cfﬁfﬁéww
f{c%) et nosue Lorvons 7mmax (/“'&ggZé’Z?’)



"?,ngqiﬁmum_

4 1C /4 Adopte” 38 | 39 40 | 41 | 42 | 43 | 44
2t | ° |, Adeple’ 177 ’

31 ¢y ™5 | £.9153 VHreg | 549,94

AT AR~ 14472 | 147,01 | 137,49 | 134,13 | 730,94 12789\ 12499
5Drig|m | 6Q-L { 0658 | 0,647 | 0,625| 0,610 | 0595 | 0,582| 068
AR E= 6,851.10°

Tl fmm | AdopZe” ., 28

(]t [mm [ 2 oz b 18,8

9lfy |met| L bt 526,4

10| Z¢| Fe /f 13,01

[ Z] ] Enfier 13

nle Tz 104794 | 0,4305| 04416| 0,4524| 0,4628| 0,4742| 04857
3[NIy| OV | Formale 4« sToroLa | 60,60 | 53,50 4737 | 4206 | 37,35 | 3337 | 29,71
10 AL gl 7oy (0580 | 0572 | 0453 0402| 0357 | 0319 | 0,284
15 %[L/L —’-";}—%— 10,0745 | 0,0128 | 00113 | 0101 00089 | 0,0080 | 0,0071 |
116{M donne por le Tablean 106913 | 0,6905 | 0,6893 | 0,6877| 06856 | (,6836 | 96802 |-
171%ic v, ~ Dby | 06768 | 06777] 0,6780| 06776 | 06767 | 0,6756 | 0,6737
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| Hreg = 40 Kcat 28
reg = %
(C'}/U)B‘bf = 40
| ??i'c max = Q6780
FZI_% Correction du /ta{cul de disposition
; Bose e '. #uf' _‘t- (C'%/)o/e{f / /:'c maXx
~ ROUE CURTISS. | - |
AT Heag [eth, | AdorTe 40 preg = 12,5bar
21 0,95+ 096 0,96
31 Cq . 91,53 (Hreg | 555,73
4] </ (€1 /0)opt 4,0
5 U C-‘l 'T::Z])op.t 138,93
6| Drég 6%:.%&;'1 0,632
, 7 ?irt%, .?Cc max, 0/6780
8| Vag |™/ky | Diestamme i-s| 0,2787
| A = i —
REDUCTION DE LA ROUE CURTISS AUX ETAGES;&
9 [(Ufeg)ea| ™ /5" | K Hreg —ETB——| 85283
101z [/ | kR X —(ieg)u| 178530
11 H/hi Kmi/k% 'D-‘a.cz&nmme A-o 64{5‘
12 }A/ Ju Kk r..{':tet‘"& 7} 076
; PREMIER ETAGE - R
1141/co £(x) 0,798
15 X4 @ ‘F (_)(’) 23,93
.: 16 ;C 1“_2%%;&: 0197375 on Suphste Vi Vrej
17/D° 0 | m® Vo page %o 11,85 1o~ df:;ff'?:w,%; le
: 18 %{L Adof:‘h: 0/03
1191 D4 mm o 1 5‘:5:_9
20| 0, | mm | D 750 | 38
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DERNIER  ETAGE

21 ’U{« m"/l{s diagrammg'is. _0,5497
Papiufm’ | D& 002987

23pu-u|m | Dp-Lp | 0,521

?4 Dd | m |veir methode P.20] O|603

?;.5 alm|» « ~| 0082
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26 Dm Im Ef-:,f_l’i 0,581

27| U |mje | et | | 127,77

28| -Um |mi/e’|  Unm 16353

26z || &2 | 1034
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| ; | 2}’
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_ pZ by Y _ 77677077 m°

w7y ‘
D1 = 0,558 m /J
D1-¥4s = 08
l = 0,038 m D1 -ty = 0 320m

NOMBRE . D’ETAGES Z = 11
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Dy = 632 mm ; E = 04367

1D/ = 558 em "y q,, _

ds = 38 vm } !/D*i B /14’?
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T g = 12,5 bar _____ﬂ___,ﬁ..-j...a-ﬁ,..mw .
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213 Calcul

t?B‘i Lalcul de ta roue curtiss {k=2) a deux etages de vitesses :

3 Triamafes de vilise

DistribuTeur
{Tuyére)

Prewmier et aqe
de vilesse

Redresseur

Deuxieme @ Eaﬁe .

1 . ‘
o€ ?éam

U= Covstonite ‘
C: Vilmse abslue |
W Veliwe addotive
U Vifesse stbzfri' bhe f‘ic?:ruﬁ .
iduces - 1 wdrhet de Lo twoue
2. sl de fa rowe
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4
lz:longueur a la sortie de la 2° roue

Pour lz_/(t =2 [t .longueur de la tuyere
| rendement utile et angles en fonction du rapport (U .
Cs .
o Y| 3.8 39 4.0 4.1 4.2 4.3 4.4
B,| 18°457 | 1337’ 18°29" | 1%°21 18213’ 18°06" |  18°007
g0 [ _2ras | st 2615 | 254 | 2540 | 244 | 248
B 57°10° 54048 | 520187 | ades7’ | 4738 | 4538 4344
| 0.6893 | 0.6383 | 06872 | 0.6857 | 06857 | 06823 | 06704
E Bl 1946 19° 57/ 19°23’ 19°21 19°13’ 19°05" | 15”59’]
L 29350 | 2755 | 2718 | 2e04s’| 260147 | 25748 25°20
Bl 571" | s#557 ) 5347 | 50°17 4808’ | 4o’ | 4422
{ || 06913 | o.6905 | 0.689 | 0.6877 | 0.6856 | 0.6836 0.6302
8| 200477 | 202377 | 20728’ 2020 | 202" | 2004 | 19°58’
w| 20742 | 290007 | 2824 | 2750° | 2718" | 26°49 26°22°
/570157 | 550017 | 52507 | 50377 43°3%" | 46°447| 4500

/! '0_. 6934 | 0.692% | 0. 6914 |_0.6398|__0.6876. 0.6850-|—0.6821-|-——
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Diagramme de Wagner |
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- Premiere roue
f- 0,96 mﬁ-wi'da exli e la wiliwe absdus

- P 97,53/ Freg = 996. 91,53 ;/Zb— 555,73 m}e
= f55!33_ m/s

Xy = 17°
4 = _C71 bmoxr L _ 22°297

B P e = 04139 > | P

Wi = C’d% Y= 42488 m/s

Frun wane hows il ? : E, =2, XK1= 17° ¢ (C%!)mffz4}0

l/ﬁz = 7..9028 (fda idfmf 7""‘5"‘ 33

Y. w/%aavf a(e/u(AZ'Z de la wlive sebabive

Y - f(,gff-]gz) Mda?&amd& Wa.j,uwfta;;g&ﬂf
pr + p2 = 220237 # 19°28" = 41°57 = 42° » Y0860
Wz = YKy = 0360 424— 33 = 365 ¢Om/.5

bty 2 = W& s B2 - 05 3 -~ 20°38"
7 Walofs— O 92 =;>[

: - Wa b Bz _

G = 2’ ."0(22 -2.‘33,98 m/s

Redresseuyr
k{ = 2718 (ot tableau)
N f{O{'-f +‘¥1)afu dia?w«me de Wi er
t+X1” = 17T £ 27°787 = £4°787 ajﬂ\f 0863
- Deuxieme roue
t, Y/C: = 0863.23896 = 20624 m/s

z; 4 = i ot _ 2 7334 = [7,4 64°53"
\ Cy Cot oty — L
S = Cr Gmy 704,47 m/s

e |

1 /ng” _ 529847 | oAe Zableaw
4} A/[Pof flg) ) :
/3 /r?; = 64 537 £52°34" = 177°27 = | V2 9345
\k/ - 9763 m/_s |

o (460 %) - f e el

‘ (780" - o) = 44°757
o = 780 - (780 - O(,-_,,)z-., 735"45

|
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S

' oap?
Fntree de !a roue l Sortie de la roue ~, = 30°38

e - éz-m 190728/

s,
5
O NI

ocf.-:_ 27°18°
F{-_—_ 64* 537

C{ = 206.24 m/Js
Wi = 104.47 mfp

Koy = 135° 4—5/
ﬁé _ §2° 347

Cy = 111.10 m/s
Roue 2 - Wy = 87.63 mfs

' Echelle:

TRIANGLES  DES VITESSES DE

LA ROUE CURTISS. A DEUX ETAGES DE VITESSES

30 mm pour 100 m/s

i BhEage- I Vet o A R




: / | N 27
R sz _ Ko b Be . 17110 m/&a
| bvn (180 -%f) {

-

f}) Zes fum?fa dams ba towe cunliss

1. fuenlts clams Les &J/&Ea

by - (1= F%) Hrg  Hreg = #0kealfly | T=0,56
ht= (1-096%). 40 = 3,14 kcaf/k;

2. fmfea dars la ”j@ﬂt Aol , . . , ;
eri_.- % (W:f -"Wz)-"—_—é% (Wf" ‘ﬁ’Wf): 5 (f/—-%V)Wf
V-0 860 frr= 1
Wr = 424,88 m/s 8380

=1 ke .

('f— q,sso'z) 4,24,882.1 ,5;,67’ kmé’/lj?,

3. %m daws le hecheseur L,

Aved = 2 [ci-ci?]= A (1-¥7) G

= 0863 e . ' N ‘
Cz = 238,98 ms ﬁw.“"ég% (1 -s63 ) 238,98 = | T kst fo

4 %mfm dans la a‘%uxiaﬁe Aol

o2
70 A (wih - W) - (1) W
w’f:zam “F | -f 7) 535 |

‘ W1’= 104} 4}7 t’?f/s éyﬂr =1 O, 765 k&aj /’Z{j"
5. %mﬁ} %:\, w'{i’fm ALl e TE ,

ﬁv’tﬂf“" —z"’* sz = 7 CEJ-

e ammm—r——

8380
‘Cz’z’z’?’{,fo mfs = Zymg = 7;4,73 becal /k;
6. Homme e % Aaws Co oue conlas

". Z£c = £24 ra ?f.rr 7 Zrea/'f hﬂﬁ’f' + ftf‘f»ﬂiﬁ
Z 4, = 314 +561+ 174 +0,165 + 1473
I Lo = 72,728 keal [hy

<) f& Aeandement ot Ao la toun CenTits
7%  Ale | Hreg-Dhe | 40— 12,128

ma—

H"‘f’j . Hr%f | 40

%(, -~ 0/6968

)

= Q, 6368




d) fm&j wews o 'Mﬁa?_,m - '
. : _ fzcc:_zmvremenl"

Dz‘a_grdmme

- ‘_ ; | _E{_

Redrasseur

-5

P
g/t‘g o

(TN
5

5. &::a.f?wy

b Eﬂﬁjﬂ(’m Ae Ea &cgﬁw

U, . &nﬁam i la dedie e
le " 1% roue

grad; gaﬁ;gcze.m a la sk
du hechesenn

0. lonouen 2 la dnle

e Lo 26‘1’"@ foue

2}: 2,§mm : Z&u axc}m‘i

Hreq

£-5 hous ffouu'on_s &g Ll mes gf«f{ﬁ&izaﬁﬁ% gjw'm,ng
/ /

V¢ = 0,27098 m’ kg
Vzr = 0,2754—2 mg//f?
Vred= 0,2768 ms/kj
Var= 02163 m*/k

?}vre&f == O,Z 780 mj/kg




39

<= l2 2 lopgueur d”aubage a 1@* sortie de la ™ roue

ZM&M’M&AW de la nowe 7.
Gs. Nrr= E.TT. .D%? ez T Wa. A'm«/tgz
. 877-% .t" Wa . dan ﬁa : a _;' -
Too= 1 - A2
Atz = — %
2 MFZ

?.__ OS‘—s-Oémm ; Ank ?:'olemm'

2= m(ﬁﬂ)a,) | A b
8 : Zm.;m a’-au'ﬁa?l. en [mm] /Z g g m—
=2

B = 20 mm A

b2 [rmrr] e amd«iiém '
10 %\

8 >

Géneralemend B =25 mm fmo\, faﬁm:wlwu.z

T e Bt _ P _ 22 4”"(/5’”;5’2)
. | t2 hgﬂz : . Y. 41”/32
_Z'1= 0)9037 ; E»wg :E=Q4367
78,352 . 021542 ‘
Ez = = .010414m

04367 . 0632 0,3037 . 36540 mwﬁ

Loz 414 mm

e = 787 mm
,z’%‘“

-naméu 44&5&5 Y:!:r = -{rbmﬁ* T 632 = 106
| . . 18,7 |
YIr - 10.6
< Lo : longueur d’aubage a la sortie du redresseur
- ZL'egualin dﬁmwlﬁm»&. Mﬁea’a stclhesseis. :
Gs. Vud = €. 7. Duy. lud. Tred Cf t1n

E T Dy Tud - C; b o;

Ched = 7 — _Afwud
| Fad




: | 40
Atned -~ 1 - } / g_: 0,5 = O!7mm sk ?_:_5_016 mm

ol
Tatd = 8 : =
hed oL bin (o2 +<5) / & =20mm

Tud= 1 _ _22 tn(6+4) _ 0 gag
B 4in o) /

al N Touvms  Ared = 0/0546lm_

Dhed = S4£6mm
e fas tud = 11,8 mm .
X mombu oA 2ubes Yred = 05 T.Dng _ B4 (dhpctim fanlilhy)

tred
Yred. = 84

< |3: longueur d”aubage a3 la sortie de_la 2¢™ roue
Gs. Var = £ .7 z)u:g,. LG owe i B3

Zz/- , - OGs, Vzr :
= E.T.Dug-z'z-W{@lﬁﬁz'
Te= 71 4%
, % | L
4% =4’fﬂ?’ ; 5_10/6 +C,7mm ,W ;: 0,7 mm
B:ZOmm
G = 1 - 22 &ilb+85) _ 0,9218

B éin /5’2’
Nows Biowvrons L, — 0,0642 m- .
sz = 64)2 nm

L fous G = 1727 mm :
< wombne A aube Yo _—:WTJ?'k;__: 176
2

Urh cromis o 2l é&z&ucw\z&u/[a?;‘ff)w
| .aﬁ»:MZ:‘d £ %ux?:;u'aux . ‘ |
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7

b

Recouvrement
amm

rea =54, 6 |z =642

30

. .

2,5

——

~
Tuyere

-~

25

Roue 1

Croquis d”’aubage

ot

Redresseur

2 =229
|
20 -
Roue 2

Echelle : 2/1




&) Lot lls clt frolliment of di ventilation oly Lo \ue cwwitinw F
nﬁmw &f.,.azmmt & ole veulilalim : |
Ny = o [1,46 D% + 083 (0,75-¢) D L] 4 (ev)

w10’
“ o nia.%a o J deufﬂmun‘gac-
conir ba Wmﬁ,&u&ay %p.mo#a«.b Ae aéi'm:’mw;, (ufb\ﬁd de

moilie” |
bnei bu frlla gt «(05-8) + o5 = (075 -¢)
MUAuclis . 4-/6 Porserean dme Ly zmum&:» ol
ax%'azht et ci-conllia %.0,8.3.(0,75—&).31’:?' us
o = 12 (w-/um srunclan ') r.170°
D — J‘llé g 0/6.32177 é%‘ :
E = & = 0/4367
U = lUreg = 738 93 m
g = 13893 m/s
e lm - Lvld 55,
’I-} 2 / . '
= W =  Vzr+ Vs
m L = 02162 m’ /iy

/v/(y = 1,2 (146 (0622)" + %33(%0,75'-0143_67). QGsz.slsf’s .

-~ (138,43)*
02162 10¢ ~ i

Nfv = 38,73 cv

Alfy = IS Nfr
fr 42762 = 03706 keal fly. |

| _ ALY,
5[‘,.,_ Hu; = 0,0 093




2132. Correction. du calcul de disposition pour partie- R .

- N comnawsms  oAdLinilivement

G = 0 €32 m
7£‘C = 7;4@ == 06375 .

,= a) Redcw&o'qdc Za caAZ‘wd aux

(Uziej)iw" .)( /L/dl? b&? = 36:% In/,s

(Z ey = o HILN - (a,eg Vied = 177336 ms®
HH = &4 6Keal/ky (slagramms is)
- HH - .
/.._.. U‘Z e . m?2. 3

b Caled du foumins itage 5 3k
U/C7 .._._._{['X/ :ng :
= f()( = 24,05° = 24° 037
o7

= 0,9141
’(— = S 4inxy 151'4
Wl = 1174 107 m?
Da et 0/ 558 m
{; = 0,038 m

.D%"b’ = 0,037 m = 37 mm

<) acalac[ a&&c@,mefa?eé M’?
?f-f 06,5437 m?3/.

D2 .Ut = D¢, . _ﬁﬁ_ = 0,02957 m*®

Dt -ld = D7 -4y — 02’7 m
bd = 0,602 m
U = 0037 m

Zd/ﬂd = 7/74

43



) Nomb_d’ dban
Dm.,= 2440 " _ 0,580 m
2 |

Lm = _mDm n_ _ 72755:‘??/6
60 | -/

lim = 16269 m*/s*
> _ _(Zu¥) _ 177336

L1z 16269

_ 0,036 m
Da’ = 0’599 m

.= 7090

“ha = Ne

D1 =81 = Dt - ld = 0520 m

Z =11 etages

kb
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2133 Calcul des garnitures exterieuwres d’étancheite d‘une

turhine a contre pressicn
Q) _haccordemenls  du ?Mn[&ow J ehanchets”

; P = 22 Bbar BP) -
§buces : 6,-18352"5/5 Preg =12 5 bar . - &bue‘és

r‘!

P: zf- 1,2 bar

PARTIE

FR20
C®
13

3 )

cheminee d buges
Ny

e
H i
H
‘EQUILIBRAGE

ROUE QGURTISS

R E ACTION

L

iy (g W
tJech':;r;*:‘ : ‘ §vﬂ

apeur vive 4 \ O

— Circulalion de L'ean

condevseun e Guths

u’cum@w’ v des ?{&E
deux cheminbes de
6u¢¢s

eau condemser

G/c: dua&%ﬁ txw

6’ = Gs- Bf W%Mm&/w&éfe




L6

P4 >%;~ "

Df.  diamitis de M

. b - T2f 5
Z . f:éu dc /aé)lrmlﬁes ﬁu M / f
Py (gm) %u

.STODOLA %«m b caled “de f’ dm&az

-éwxc.u /uwadf k/mwﬂa»-;
12Cas: P2 > P = 7 085 j fue presin eniligun
| T ZHE |
= - B) et
alew 6’&”%[’]/ 32.(;4.vf ’[ﬁ”/’]..

2 Cas A < Pe o Py 285

VZz+15 - -
adons G/Z =_/}. 7- . fﬂ‘_ ; [k;/.s]

(Z+15) Ve

Tambour o equ:/:éraje

sk Df= D7e = 0575 m (G cdiamiti Jﬂadz@vmne/m&a(wm)
Pr = Pug =125 ban V= Vg 02783 mJky
£ bar cmdie
JSf"-_-_ 0/3 -.—016 mm bk 5{: 0/6'mm
= Sf= 1084 . 107° m*
f= T s
it Z - 39 L.J,Iymf(.- 3x713
t’usz 985 " _ 125955 _ 167 ben

N
1

V35415 " oS .
2 =4£l/u > Fi = 7/67&& > fﬁt&l WW mm

N 2 PY S ; . y
fe = ’/fl/ 2 (-5 1 =.-f,‘084.701/ 381.( 155 42). 0

vV z/h Ve 39.125. 92/33
é—:;é = 0,3898 ---'k; 4

Bfe = Sfe - _osem _ 2127
T Gs - !
1,352




Le diamede Tt "eoueill ra aﬁhm & aféa (ncam‘ﬁtmw.ﬂ‘
£ Aullont ZZZU il //“ o e

. . L. . e . .
m 10 - 1{mm Four 2 LaLaY rinthes [ ‘o r
pas , | : : :

[an?utwn. du Tambour

L -.:.(39 X5)+3=~—'—758mm h VYL T'“/"VY‘\

-'

‘= 40 mm 2

39 é.lynn/fa : 3x 13 f.a ealia cla.?m /am&l = ‘fJS'rnn'q
- nlis T (HP et BP vra odm;{aﬁz 45

Larkie. T AP

it D%—O.BOOm
—,%--7—;.s=>5-—:;’;3-—-wm

fr- T.Df.5f = T.03. 044072 3,77 407 o2
bk Z = 79 &@M«

Pr= 4 bm

ggs |
C Pe = 4 = 0,751 ban
B o= 116 k' V,us ’ '

P o= 11> 07514m = '/“au (fmw.&& STM&M)
Vi = vf.. 054397 m//c. |

-4 919 0%
G = 3,77. 10" -"37(4 111 _ 60703 Ka /s
Frer l/ A At T
'Gf;“" = 00038 ~ 0,4 %

Pantie I HP
D‘wﬁm 0300 m

1 = 0687’5 m’j 2-s

74% 54/&1# 7 BF HP a&:ﬁm Z =179 ééynn%fd
M{ﬂww Mméme =79 m

Glz bp _ Vﬂ.HP‘ =/ 968837 _ ’/,175

Clew HP V. ap |/ 0,5497
Cfe T HP = _GCle T 67P = 0,0631 kg /s
> Gf 773 3/

Cfe LHt + Gfensp = 00637’ 760703 = 01334 Ly /s
CmHP + Cx8p = 073/ Gs ‘



A s I (HPet BP) 2 - MZJ» nths 48
e fet I (Hr ok BP) Z -5 Mﬁtﬂa}AMi“
e fown

TAMBoUR D EQUILIBRAGE Z = 3X13 = 39 -
X =2,12 %
PARTIES T (HP e+BP) Z =79
PARTIES L (HP e BP) Z =11
PARTIES T (HP ¢ BP) 'z =5
. ‘ #hués '
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2134 Calcul exact et définitif des étages” a réaction

A. Pumun &agx_ ay mam?& dis weloases
e ua‘/aaz'ﬂ de Lo viline Aretonds (Soue condii
Cov opls b hipulidiy b rafun wia for do diectiiy ..
% = 24°03° (i Fage 43) | -
%" = JO° : Avant €ediie du dishilitin,

(0 + o) = 242037 4 90° _ 1140037

=0

| |
\Taz—. .(9(1 1'-“1/) =0J933 ' : | ‘
Le (e weackey ¢ = 1 (verr fage 5 aubage i téacin)
Y, _-_;u - _4"_2_':_&; - r5,52 = 2,76 keak/ls -0
Ur= 12227 mfs . %D, - 0556 m
et - U*_ 552 /«..,z/_/(j |
Cr = Y¥. 9753 ,6.292 = 14187 mfs
U_. 12227 _ o 361
- Cr 14187 / ,
. én - = 82°
£g By = @th% = 7937 > 1 = 82 4;?

1
| o Awm Ay -
Wf_-m.}_ G = 58,27m/.s

pr+p2 = 82°997 +24°03/ _ 106°52"
¥= {(/51 +/5.z_) = 0;930 |
\/\/2 = V’.l/Wf +-‘;§_£g-
Wz = 757)4—4 M/.S

4 - 122,27 =0
wz ~757 44 ) 8074

= 0930 l/ 5827°+981.427.552

. ' . /
g oz = b ﬂzu = 38523 = o = 75°27
, /52"“2; o
| = Lin 2 - 63 76 ‘ 3
2 = W . vz } m/
1) Calewd e fu_eb I

=== 0 Alu = hét —(&(.f-gr +£v.'rﬁt)

2 2
4 (5 (5 )
= 0357 /CCQ.Z/A’?.
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4. . ..
v fr--_-. 3330 [’;;23 _1‘]\1\/2 = O;4'27 kcd/k;
Zﬁ &z + B s fvmt_ 1269 kool [ty

Alu = L - T4 552-1259 42517 lecal [iey.
7« = Ale . #2571 _ 0770 / \

“hEE 552
o 7(1: q770
au?m JM‘?
i‘. — Gs (1 M) Ve ) [mj
TD. T. Vi éﬂm’ﬁz
T= 1-4t . At =2 . g-05-207mm
_ £ &in gy rogEas e,
st J = 0,6 mm .
T = 1 -2 __ - 1_._9%6 = - t=pf=20mm
t si P2 A0 4m2405 / _ :
T = 09264 .
Zc MM‘u d"augt Y = 7;1) = T 556 = 87 ' Y = 87
: 20 )
P = " (a o gnde de la ‘ma) U2 = 0,_2-360 m’/k} (Ah;.c'-.s)
b _ 18,352 (1-00s). 02360

=002 m
T.0556. 09264, 151,44. s1n2405 '

fi =- 41,2 mn}
f«;ﬁﬁaﬂw $= 0,6 mm
3/ - 172 _5?}.“...., 00204 > Bfi=2047%

L = 3,4 Lt - 00204.552 = 0113 keal fig -

ALi = Al - hf = 4251- 013 = 4138 kcaz//c

e Al 4,738
= = =0,
- 7‘ 17 5,52 750

G5 - g1 5}) Gs (1-0,021) = 18352 (2 .ﬂazf) 17,966 kg /s

3fe = 0,021 [ caleud fon fuiti WJW)



Geta?g Geﬁ: G’SMG/‘:....77¢43 /?/A

c)ia. %Mm de L !&t (meMt)
Nidt = AL 6?: 3600 _ 4138.17,443. 3600 30 14 few
- 8§60 360

Nigt = 302,14 Kw

B . Deuxicme ets e
a) Tu'amj&l des vilises ‘ | ' o
B 4__@_;_:.#_3{ Nows aviens Dowre Da = 0556 m ; (éfa.?; 1)
Dd = 0,593 m ; (étage 1)
Le /Wmm a‘agx ’af;.oa a au.ﬁa?r. Aymo&?.au comme
Fan mﬁu&mﬁuefa?a " bwevend Ma.w&agz
Ja/,me&?ac dﬁgfw de Aeackion /” "/Z
- Ant Dz = 05‘60m
ek Dﬂ_.ab'??m ‘
s Jum?&,duﬁaddzm re mt/a e’?mm
%omr&;,m 4?, 3w m -
m yo 7 7] &lwtf«ﬁml
Za f/-? # Zs Us -------:‘Zﬂﬂnr -'-:-”zz-#ﬁf;z-ﬁ-----f-_[/;

= VTDz = 12375 m/s

[< (_&‘)‘n—: o (.:r‘s_—gg 700757

V. %M mo 4‘ £ Unne ﬁu/dw?w
Vo Lo v ﬁ”““‘" a&a,«uﬁu Y/
/z‘d&m e cajauz tows Yu a‘dj@@‘

/Lzaz.ém; .




' = '75'27/

<1 = 24°03° |

1+ 06" = 99°30" 5 Yo {(x+2%") = 0926
Cz2”

{

G =
At = 560 kool Sy o (Lt de Litage)

= 63,76 m/fs [(wilive ittanti ou 1% ita
1 ¢ Aleufthabin fetale Ao ba vihse seutauts

52

2 . — & .
Cs = 70 [/C; + —‘—%—3—-— _;#%_é — qugt/(éi76)z+l.918f.427. 5;60
.2

Cr = 153,62 mfs | U< 12375m /s
b__ o 123,15 _ 0/307’5‘ |

Cy ﬂj,é'z
¢ /6'7;-_ % _ 36504 0y = 7441
; Coaa Xy — %f o =-§‘>_/f9"
Wi = _4ned ¢, _ &£4.97 m/s
: 41:5(84 ® f_ '

__/g;, = o1 = 24°037
ﬁ# J'ﬁ.z = .93"44/ =2
- Wws + 2E L

We = ¥ Wf +~\A fg = 75.3{’,52,m/5
Y- 03076
Wz -
_‘{;0(2 - Mnﬂz

Cofyy - &

Wz

/‘g'f = X2 = 74"47/

Cow We 20F2 _ g4 97m/s

| din &z
émc: '_0(4 = /82 :..-‘24"03/
| =z = B1 = 74°477 |
Cr = Wa = 15362m/s

_Cz = w1 -...—_.64!37 M/.S

A ubage symé‘h-i?-ue

v i) = 9326

- 5,8525 == b(; = '74’41/. :



!»)caiwﬂahyuw7 - | >3
7u-— Ala ;o Ale = het + A, A Cé - (Ad +£r+£vwf)
hét
Alét = dat + A A s = 5,60 -f‘Lo 485 =6,085 Kcaﬂ/kj.
*f,a_.zé. o [?.2..{] 0, 468 keal [lg
X {iab....___ Wz[_..__._fj =0468 /cca.f/k
| *ﬁvw_.ﬁi E = 0,502 kc.aﬁ/k;
S AL o= bt hr s Kot = 0463+0468+0502 (4354t
Al = Alé - X = 6085 - 7438 = 4647/@1’//{

: Alu 4647 |
= = - O
7&4-_ %73 550 82398 |

7 32?3
Zanz;‘m Ja.ué?g : |
L nombue of G wba Y =87 = &./a 7.‘ 7.0 _WSse =202mm

1 4 a7
CT= 1- = U=
? ozaz 1n 05~ 99277 o= gess8
li = 13352 [4- 905) . 90,2538 =90¢33 m

7. 0,560. 6, 9277. 153,62 4in240s

Z: = 4313 mm

7@@#&,&@ ’4.5=0;6 mm .
54 = 1,72 5 = 0,0194 » 3[ = 1947

hf = 34 Lit = 90194, 5,60= 0109 /Cca:e//tj
Al = Aéu-*{/j 4,647- 0103 = 4,538 keal/ky.

7‘.. - AL _ . 4538 _ 08’/03
hHét 560 _ ;
| Lya' :0{310

6/ 0,498 é}/a : |
G = G - ch = 17468 /c’?,/d

L
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<) L‘_fawa inToriians e f’éﬂ'a,?c

_ 360 = 2t = 33783

Niee = 337,83 kw

C - Puissamce culerienr oo &; Lnlore
Ni = N‘c + Z Ng
8 ‘éd&ﬁ“ e OM% - 56 nnw avens:
N; = 3308 kw

Nic = 2713 Kw Joron Lo Aour cuntlis ; (va:r/a?c ¢2)

Ni=2173 + 3908 = 6027 KW
D. fuissance effoclie o Lo m.

_-:,7”,./\4-" / mdmwmmw?ul-/ 03480

Ne = 0,980. 6027 59071 kw

Ne = 5907 kw

Ne — 6000 /(W ; Donnee
Ne = 5907 kw ;| Calculée

[ ecart et oo -
6000 - 590/ o
500 = 7,65 /%
Cet oot ut Muemw.t M w b ?@mgaz;m cousis

%u- Lese ?ﬂ&u d&/uﬂ%
ﬁz"wy /M‘% el

a.«& f et . f" 3
e cont dun é; 2l J"' 4.“3“2,,,”
A ks .

000

|



Tri_ungles des

vitesses - 53

Etage 1

&
o*y = !5.2 = 24°037 Ca=14187 m/s Wi = 5827 m/fs
% = 75°27" Ce= 63,76 m /s Wz = 151,44 m/s
= 82°497 |

i L=122,27 m/s

tndices - 1  enliez e Lo Soue B 0933
2  émti de La ance !
‘ Y=0930

Etage 2

C1=Wa Co=W1
Ky = Fz = 24°037 Ci= W2 =-15362m/s
X2 = P., = 74° 41”7 Ca,= Wis 64,91 m/s

L = 123,15 mfs
Y =Y =096
| ' Echelle : 1em représenle 10m/s
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tAL

e

'_ Iﬁfifi%f-.’és MODE DE CALCUL 7 > -3—E L ] c A g D 7 HB
D | mm | cokuld pricedammet | 555 560 |564,2 |568,4[572,7] 577 581,3|585,7|590, 1|5
Ml | mys T2t n=d200tmil ), 5 1123,15 124,07| 125,01 125,94| 126,89 127,84 | 128,80| 12977] 130
%43 Bl 2 i J=2707 15,52 |5,60 | 5,69 5,77 5,86 5,95 | 6,04 | 6,13 62263, " 6,4
5:' Py i Disgramme A-s 12,50 | 1137 | 1041 | 9,50 | 863 | 777 | 700 6,31 | 562 5,&? |
5 H P | b | Disgamme <5 1137 [1991] 950 [ 863 777 ] 7,00| 6,31 | 562 | 500] 445] 295
6 | AP | iun P -R 1581 10965 05 | 0871086 077|069 | 069 | 062| 0SS 00|
gl {(’wf + 065" ); diag. waewer 093 ———————0926— LE
8 | o - "
91 G | me | r/at 22 BT a7 15362 | 15508] 15622 [157,43[15863] 159,63 76102 | 162,20 76352] 16467
10 ”/C,, . L/, G6618 | g 8076 | 0,800 | 0,800 | 0800 | 0,800 [ 0,800 0,800 | 0 800 0,800 | 0,800
11 | o | o ookl pr ontimsatir - = 24°03
1? ﬁ‘ 5 G 1= rmTfTu,e., 74544 — , |
R s | Cr — 601|6652| 6703 675¢[ 680¢ | 685¢ [ 6970 | 6958
1%, ﬁz 0 Bz = o4 — 4R : 5
15 \J {[//31 -;'1'32/‘];5!"”_? wasne) 0 930 B T (_}:925 : X ; sl
16 Wa | mps W ‘/ Wy’ + 22 _%2&_’ 22 ?5? 43 158,63| 153,83| 161,02 | 162 20 763 52| 16467
17 U/W::‘. 'U/Wz 0 ar:ra 0,800 | 0,600 | 0,800 | 0,800 | ©,800 | @800
e | A9 2= ;“;‘_‘ﬁ_ﬂuﬁ; /4"
19 l Co m /s W - ’i’;ﬁ; A Eé;rﬂ:? 66,52| 6703 | 6754 | 6804 6854 | 6970 | 6958
2(}' hd k:.nl/ig ;;; C,":[%g-?] 0,492 | 0,493 | 0,507 | 0,514 | 0,522 | @520 G, 538
21 | hr | Keal/i, j} W2 [Lz - 1] 9492 | 0493 | gs07| 0,574 | 0,522| gs30| 0538
272 'rnr. rect] Mol /kﬂ ,r-'t -f:.::_-z 0,528 | 0,536 | 0,544 | o9 552 0,560 | 0570 | 0,578
A el Ef-fa e [ 1,512 | 1,534 1,558 | 7,560 | 7,604 | 7 €30 | 7¢65¢ !
24 I AL:“: l{cal/tg A.-':éz‘ i %J;t g & L wuit 6,282 €,360| 6,478 6 576 6,674 51,_'?{?2 6,880 | 6 980
gEl _L Mm t = 8 =20mm 207 2q6T ) 2t 272 o _;335
nEEp T 7
2] & [m | 50507 —y o
s & T 1 - = 0,926¢| 0,9271 0,9278 | 0,9262]0,9269 | 0,9282] ©,5284] ©,8302] 53303 0,9315] ©,9:
25 W | W/ka | Disg i-s .[(4p2s loroue) | G2360] 0,2538 0,2729 | 0,2348( 03213 | 6,3497 0,3802 0, 4180 0,459 0,5048 |
30 Li- mm == EJ;' 111?;1..1.& mh,a_g 412 | 433 | 45,8 | 487 522 | 5S¢0 | 599 | 643 [ 703 25,3 | El'
.33 5{!: . 33,(,' =172. i s=08mm] 0 0204 | J,0794 Gfﬂfqﬂ"? 00173 00761 00150 | 00740 qusﬂ' qfwfﬂj ﬁf",
32| hfi |kat/ug BS54 ,g’ o 9,713 | 9109 | 105 | 0,100 | 0,094 | 9083 | 0085 | 0,080| 0075] @
i : kel /, e AL -5 ) 4,251 | 4,647 | 4726 | 4794 | 4868 | 4,944 | 5,078 5&34]-" 168
Tk 7a-—‘j-j'i— 0,770 | 06298 | 48306 | 9308 | 06307] ¢,@303| g 8308 o831
Al = Al - fﬁ 4,138 | 4538 | 4621 | 4694 | 4,774 4,855 4.33&*
= L 0,750 | 9,810 | 0,612 -,__9_,,:5.13 0814 ﬂ%‘lﬁ ' ¢
: WM o ;?".'*;__B. 515’7":3, i : ; 5 gpces g
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- Caleu! du tambour d'équilibrage

L P22 sk

s AV AN

Far | F

—f—
——
-

N ,
—--n»:i\ \\\\‘\n\é\ SONNNNNANY \\l\\\—ﬂ—-—ﬂ-—-&

a-‘ Dt D?“

Fp= F3 -F¢ = F1-Fp y Fa + F4 = F2 +F3
Lo’ bowsee axiale cans la 1.4::3&.; raim ab a.%,aj,u 3
Foo= 2 W D i . AR

Fa = “2';'.[; (D: — cl:.)- Pz

‘ . 2 2 P
Fs = %(Dt ~ D). Peia
F4 = :41.;. (btz — Q[,'z)- "Pz

Eerivens T3 —-(F4 - Fz) = F @)
Fg ~F2 = _g_ (bE* - DF) . P2

jF‘.’, "(%4—F2) = %_I (D;’-—fi>(Pre% _;fz) |
QIS .;E (bt* - bf) (Preg - f2) = 2‘_ jb&. Lo A*;fk_
Pfté = 72,5#@",

R 3,45@/

Or = 576 mm

Fro= 2 Aét.éz._%‘jc} - 38947 N

2

Pt = ) 4 17 + M4 = 0569 m
(;"re% —-&)

| L = 569 mm

Mondawt  &exécutin die dhiein oo Lo Linbhie A 4ot avors sy ca

Maéﬂ% ;%a,m/ Alowa aww//wd%rm bt = 500 mm
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. Déferminm‘ign
d réaction .
le dibt S - 995 Gs = 495 78352 = 774-3@/».

/c wv"ame 4 a% P

= 021’3‘7 ”m /
0'¢3€/;t /LZZ:M 1‘? 75-70 dun /d.‘?mmllnu

de la distance entre lg roue Curtiss ef le premjer e’m

'ICAeZVe : ’/5'




22 Calcul de resistance
‘ 212T=Profil des aubes

2211Aubuqe d action

ﬂkurﬂawm houd  avns o&uxl,&jzoufedw@aaaaéa?aclz
&‘.pam\v:c[uo&j%/m daswjgu &/A.imcwvf‘& exiome Lowe.

ﬂtm@ Aot -'. B=25mm

» e Vorr  dessin /n/ancflle PR8.70.02
B ‘

- 625 Nows  naveu }M de /;&cg;
S PR j‘h nlrmediacies enlre dewr aubes
,i/ 26 - Es,l/ duccecives ‘

T /es f:‘zd’s & dewe aubes nou

— i e o

Tk nomise davbes ekt Yir =106
"/// LL é’é&&m C{l- Zé’#& et :
o _—

F = 125 mm?®

/ l“ o o - -~
/ T T

;é?.hz!k 2 : rocihne de {aube
‘étl?iuxt'cﬁe fowe: B = 20 mm

—w  Voir dessin /b/ana/m PR 8 .10. 03
/m Ja./acu m@tw
el oleux e bid
Je rombwu olavbe et Yrr= 176
la Jecﬁmj e Za.ugt et
F = 33 mm?

Echele 2 .-‘ Aimensions de la Aacime oe fér'.agez.

221'2 Aubage @ ré’ucmn |

oo lu 11 ¢ »S,za.c&m; posd_AVem f—.: 12 (degre” de Seaclioy)

L ~ fi wut  dopmelii cut i s e
£H Ty = G

Nelzumons mun, éE %/LM . wne

%r&%&ﬁ: 7700¢W/W¢&JQLW

A

F

L 116 mm® hew avos des bices JAMMWMM aubes.




222 Calcut de la vitesse critiqgue du rotor
Notion de vitesse critique

| Les anbus dmd cimmtionnes e mamide G satisfuine aux conctting

| éuj;eé.: Far La Frdsence olis vf&m m&?«.w cauity f-m auazngm&&
s eﬁ‘f@xﬁ Mﬂ% ) .
i&m&naﬁz&ﬂmw'fmufmw&k{amuﬁtéZa -

;m&ﬁa@aaw& putnce i vanaling du e
- . g ¢

e d%é@% A manine wnd au.aémwbtagz .
_ ‘:%\;emzz Jludieans  pithodu 4 caled o ln wiloe Lot

MGM e Ray/efjé - S7000LA |, méHode A MoAr/ meKode
Méthbde de Rayleigh- Stodolq

Cd&\mmadz n et M?az Gue Foun la deliminalion e 4a
paemie vilise enct (ne) force- gue calle mefods <onrze
fumtm Sretht ( Aex oxi madions WM Hour oblinh he awvec
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Pou b vilies rdigus dLocs supirian | cille methode ne frtsonds
Gans by clomaine e la consbuvctin olen Tinlings &  da
Connaudd ance e &t/’(/n&r;w;c.n v ltdse ,c’/u.é?m. gt Lowd 2 fai duﬁdwﬂ?.
Lo mdfode Lo Rayliigh - Stodeta est unt mebode mirte
Principe : ' | ‘
sl b rilh ave diffumts diameba, flace’ s dux fobios ot
fcjm.gcfm lu ﬁ«w exlirieants covaiclinéts comme du Jm?ammﬁe&
& Dessinons b ma‘h& a Liéchelle 715 ; a=Sem en dzm’ﬁ%
: Tem ol Aesh ,
hotu donamyg en un eendain nombie da%a»‘&u dont &dfaw{d a%f.&?—u&é
& bun coitie de,faam/é’ ia/x&f/ dnvenl ths conmidines comme e
e ' concemintis. |
ﬂ)Mw_Cafwﬁm&a/m'dAafaﬁmw c&gfm,ﬂulzt&ava&mcdu
}&w ex/erteunss : , |
Les Foovdls i aubes bt considing comme Au gx?’é’uéww,
...;Am. le rows cunlls  connaisand Co declim e Z&uﬂe/ da &n?m
v/ nomﬂu d'aule nows Ailaminoms e /m‘da du dwx fouts
nows Dowms  Pntie = 23 daN = :
. 7(m bu o %Aumt}w tbags  fir = 23 daN
i ur &J \ Ju:tfamﬁ Br =28 oaN
l‘r— dlMdf/é/ = 7335 kj/ﬂ/ma |
7:‘?£/¢aa aks forces P, [dalN]
'?" P2 Ps Pa | Ps Ps | P7 | Pg Pa | Pio| P | Py Paa Pag

13}.9 353 19941541 487} 23 [592| 23 |2936 28 83,4 [10¢,51395 {139

{ ) i i
©) Now admelinn £ 'échelle a(uﬁ-cu: - |

Tem du &n;m(dwb & ;44/&«741) A veclenm e %ﬂa
’U?-//LU{M 50 dalN

b= 50 daW [em

d) Pragors lu vedivs olu charges sun Lo dun o b
2. T A e du trns . now admelims Hr = T cm .
1 w& Mﬁ/ﬁ?fohd Aes ﬁm No ws ﬁagam /e




(
3. Dviens e d&afmmme em un enfawn nomine &W Les &rmﬁ
ﬁwwémw fm&e%anm&a%fmpbtda%dnfmmﬁ
' Arameliss .

moment  Aitd o f&m«m
-ngw: momest caw;e <t f’&i&m
" : momend A menlie de la dechiow A ‘anbre (mmw.é‘ de ﬁae)
(lﬁ?a dowveul %om- b diamelis maximal )

“: mamwtdmoufwfwwu&aiamz& cﬁ;ﬁan?wcazacg
o TS ¢
J zo—ilem?]
Iy _ 7;'0/4 .f"mﬂ
i = LI [
néu& avends 285 &afam

Ao Zxaﬂmn le  nouveaw leangiamme { cornc ,) At momuﬁc&

}&xm? (éwz.@zcﬁaz%mmef /anLZ)maa’%&m /n—mca&m
amels A Bose o = BCm . o= Tem a Clihel
jfﬁu[iﬂm?abtmmﬁwwc&n m(f;a,ian m!mf
; da&m@,bfm ikl dam bl declim

Jm vabuns e T (cut i due & Mdacﬁm}‘“d&aﬁ’i’
m} % on cescx  valbun du” Moo dam all il
vt Y ciliewe b caleut du Moment conige’ i flii
¢ fa.é&m cft‘a.fa bwivaule

mjv’mmz A %cm» . S,'[Cmf] | )
@ esclonons & aﬁ%mme Cothege deg Mameﬂf Lomme Un zﬁ?w e
/a@m accodhs gcx c.d. -3 des m;m '

b
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Tqbleuu donnant /’fm,ef les surfaces des 25 trongons

= s . s ———————

Todwl 1 |2 [3 4[5 ]6 7 810 [40] 11112
d 110 | 1012 [ 112
e | 2|2 |42 4214814811010 [3gTag 8860,8

il 4 |4 [153 153 |26 |26 1 [4%09)e30.]196 5| 1365|478 | 478
”—"’{3,; 261296177 |77 |45 |45 024|024 (0,6 |06 |025|0:25

} I

Milo7 |14 124 132 |51 |66 (71|74 |78 |82 |84 |84

] |
)

A(cérr 207 i‘::g 18,1 f::g 23 i?'s 1,7 413-',% 47 2? 2,12,

Si 10,4 |31 |188|27,8 |525|73,8[165(174 (6,467 {12 [0,4

Fo o5 |16 09 (1,4 |26 (3,7 {008 003 |032]0,34/0,06 002

13 14 45 [ 16 147 [ 18 [ 19 [ 20 [ 21 [ 22 (25 24135
"2 10,4 1104 | 10,4 | 164 |
' 104 | 104 | 48

88 |88 |88 |8p |op | V4814814 14 |33

478 | 2199 2999| 2193 2098 5m2 | sm2| 261 | 261 | 12.6| 126] 4 | 4

i {

I
0,2510,4 104104 104102102 |45|45|94|9,4|29¢|236

I i

95192 193 77|72 |71 |6a]54| 35| 25[14[08] o

| i

2[4 : 3 14 ] 15,8 13,1
2] 29 (3932 15 15 31244 g1 234 e 222 ©

W7 112 143 1139 | 4. (095 (06,73 |83 | 60,345 (292318 1,1

(
008/0,6102 |07 0,2 |op4|o0a 44 |3 [2,2]1,5]16 06
; N8 o [em] a&a /[ ‘echell :
b ds fem] a l'echele ; s = 7cm (0/0:7 35Cm: ree[). '
f Mi [Cm] Vo/eur /ue J'm, Je a(ca;ﬁa,mme du moment //ec/rmt
i % M d
.!i coth [cm] i. = M.
| 51 [Cm] Mﬁa du ﬁoﬂgaas a /a/ze//e

F o= 56 ; c_2ocm/
C

o oo lo failie cronse du Adlor  nows avow 2 oiamebies : extoriiur et sitsvienr
o Pour les ‘changements brusques de diamelres, nous avens 2 41:0"' “
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- Nows awme Bouve’ b atu de grant’ e cﬁa?u En@( f.ﬁ; mn‘f)
| Admellins < - 20 cm? Lomn? Echelle des "o aus "?:; a.?:&fu.

ﬁm Lem a@&m weun u vec'féum des f-cf}vcs Nous avons
20 em? i b éwfgz du l‘i«m " . fnw

5. Deminons ' antoe A-uf»/«&a.«f dc diamehe e base b cmstanli
oo 35'(.‘.0? et b veckuns 4 cthves,

6. Tﬂ.afau & ﬁ%jgme 2/ J&m ; &mﬂ = f7<:m(/5m du M;ﬂ"C
du l&ua )‘aﬁm) u" sy & J"’”’“ ‘

Sor bl | now Lo fu ﬁ«la namz.?ua Yoo 14 [c.m]
STTY VY ZM z.‘?mm 0!:2-0&617 J&W .. ﬁt#
7 _Tablean

Pulda] | YiLem) | yildanca] Y7 lem] [B s floion’]
73,9 0,75 10,42 0,56 782
| 33 | 22 7777 | 434 17110
| 99 4 39 (39263 [ 1521 |1550,89
1 1541 | 4,7 724,27 | 2209 |3404,07
! 487 | 5 24106 | 25 119327

23 51 |1730 | 2601 | 59823
592 | 51 130137 | 2601 |753953
23 54172535 | 7916 | 86316

2936 | 55 /61480 | 30,25 | 488140
28 56 | 15,80 | 3136 | 37308

834 | 55 l4mes | 3025 |2%790
1065 | 49 [s732 | 24,01 |2679,25
395 27 lwesa | 729 | 24766
13,9 0,85 | 1181 0,72 | 104

| 2. /433@ 60 94.363, 40

L Echelt Zted id

d - _Hi H: . a’ b.c
| E o
E= 2,1, 0° daN.Cr" : moduk dt Young froun acitr
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4 ' .
jo: —ﬂ'do : mam@wf d[fll.l(./vﬁl' /:A’M /e OA‘M JO::SS em

&4
Hi= 24 em
t H2 = 776/9?

kel Btal o at duus cdimossio
d;: 14. 47. 53 5‘0{2@ _ ;32 . 70-4
21.90% m3st T T
54
9. Calewd de la wlese cnilipue he (?"-’-’M)
PR ‘

Ne = 300} _ 2 Fryr

Ne = 300 4834,60 = 9644 bG.min
| :;92.70"4. 24363,40

;

1 Ne == -9644 #p miu"
[a. h'/t'ddt.ldt ’urfaﬁmy de by Zenbrne Ny = 4200h mnT,

Nova  auwrns
| he . 9643 23
Nnr. 42000 — /

o Abowe A beianils” ek Ao 13076 . _

| Comme lu maﬁauﬁdc %M acaf.é«-‘&d M:{ 3JZ,MW

LE G Tt & e S b

N bonma en falience alvu din  Adlnr bubniligue hr < fe.

IDMM/ b " deux %Afamq sk Ao Comshucluy hon {&xié&

- elut & A "Zé?_n_d&-

 Newo avna Frouve” wne  nliske M7a1 &Aﬁwaf Jﬁlwm 3

b vilux a4 hotadiy 27, Cex ¢ el far:

= ditanes eulu Lol helafivemend %ué{c :

Lo constiuctio du Al , exéeale’ crmux &'/aallz‘
famém (%«wﬁ, E&tg‘z). Cetfe %ﬂm/ e mﬁw/u Mm%umt
‘aven | mocns oe  malin , un /o&wﬁ’cm.w.t am'bﬁ’um ole

| mlb&anegmnem '

Bfh & Al b eodlilnd e dusx [l doudels.

- .
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223 Cdlcul du rotor a la résistance :
1. ComBbawmli i Tnsim
le momant e ﬁuwrp el o!sme/Cm&

Me a;M = 30N _ 9550 gﬁ ; [(N.m]

m. n
| No o Puissamee e Z’éfa?e (kw]
n %‘Tm e h‘fa.&m; [ﬁ min-7]

basi Mi - 955 707 ke daN. Cm]
la combracli Ao Trsun /{_,m,,, gé,g?“g L ul a
T . M et
2W

d‘«.-.-._/_‘fi
W

M. mameut bisaant A limine bur b me dea momuds
ey i 7

N/ a . g* He . m; :
a = Sv/cdaffé des &wszau

L= 50 JQIV/M
//, = 79w ﬂ ode ot ‘ forie: . des f.m

‘odoance meé‘wnu lee oéa?/uuu me  des momedks
3. QM Ll :

M = Homeuk o M(M‘ML&) < f’z}.’h?c
Mr = Mwaazf@?,-f%mn&&m

L'k /nw
zamfwa&aawma/mw aﬁl
J&W bwivand. .



~ Calcul du rotor a la resistance : tambour [ roue Curtiss + P.réaction]

Diametre | Diametre | Puiseance| Momemkda JHse : momenk ?if“EiH | romot | Conbtaanlt
rove curtis] 42 564 | 2113 | 4804 | 4304 | %4 294 | 545
A ¢ 516 |[.30274 | £&7 | 5491 90 | 375 | 1,20
B o | o 33183 75¢ exs | 91 | 3185 | 130
3 v v 13342 | %9 | W14 | 92 | 322 (1250
I 4 P 34431 | 783 | 7797 | 93 | 3255 | 1360
5.1 -« - | 3578 | 799 | 8596 | 93 | 3255] 1480 |
6 I . . 37301 813 | gace ! ez | 322 | #w
LTl - -~ | 36356 827 | Mm236 | 81 | 3745|1725 |
8 | . . |32 | #2 [ mizs | 89 | 31s| 1950}
g . o | 3%48| 856 | 11934 88 | 308 | 1980}
10 ; o | 38347 872 | 189g| 66 | 301 zzzej
| e « |36990| 257 | 13593| 8,4 | 2924 | 2260 ]
U= Ml |
: . . -2 !
g; g%% drut Bi Fl T - 25 et Cr ;
e ﬂ%ﬂﬁ & /La.tu«» G calek loaa /,« Le




224 Construction de lengrenage du réducteur 69
Lomme lo linbine Trne & hr= 420086 min~" ot & ?m
Josséchs une ﬁ%m 7[ = SOHz  conssfmdant G une v e e
fotalin  Ne = 3000 b.min”"  wu Alducfoa. 4 ’W%px

Gonnees de  base : /

N = 6Mw - |

Ne = 42005 .min™" =y (enbiit ctu selduclin ) '
he = 3000 G .min~" = rs (Jau,@ e MM‘)

éohje/w'fe/ 72. OOUA ole /Ancﬁbnﬁgmznf

wi = B o (40T ad s
| 30

Wz = In = 1007 4d /8
30

! Caledd cintmation
o) hofpert o hcinimitivin. :

Z: = ..gj_i = ._@f_?f_ = ........f4 = _....7..’.. = 74
w3 7007 . 10 S g

(= S22 _ 7/4 > Z2 = 7,4.21 \
Zy

bt £+ = 450/61175 = Zz = 53Jen’2§_
b byps e clotin
&w@:@M&«&n?um?uufé&x{w?m&&hM

£ = e IR e. . .
i Ve > S5 m /-5 2> engrenage f‘A?%‘cm*z&zﬁ 07[{146&1»«3&&%
2. belaminalim A bo dollcibabing = -

o) Aendemenl .

/= 097 = 4,38 /cm 7 engunages cé‘m‘w
it = 0,98
lp Pm'ﬁla Hun &4 cenbrss .

7¢ antbae : N1 = &MW : .
| 2% Mﬂ‘lﬁ : /VZ = /ch 7'—‘ 6 0/.98 = -5-/88MW .
¢) Cowflbs bun lu arbws '

Mn, = Ni _ €.70° _ 43642 10° N.m

we 1407 /

¢
Hre < Jo - 598 10" _ 1575 70" W.m
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A d’mi& A am%m aulis  axial importantis v L
aféw lm?& L Ll é»xm/_& ué?;w\,aﬂmui W a
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