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RESUME

|

Sujet:

Cette étude,dans une premiére partie,déveloPpe en dé.-

tail les méthodes pour optimiser le bénéfice d8 & un ou plu-
sieurs Soutirages de vepeur et en second lieuy traite des
calculs énergétiques dtune turbine 4 condensation 4 trois

soutirages pour la production d¥éléctricité,

SUMMARY

|

Subject: i
This study is concerned first by developing detailed .
methods to optimize the gain for one or many drawing off
vapour,
Furtheriore it present a complete energetic calculg-
tion of a condensing turbine with three drawing of stean
for production of electricity. )
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_ A £5,95 .
= = /4
62 27; 524,26. 5“43 ez =342 %

- zwuéﬁmé/

=P MO0 4y Vo e Vs Vaira,
q/ Py 76‘7 7?92 - 2611'53
o Doy Vyitrts &y 0, 8375 42,379 50r 77
é: /gﬁnm ?fé:fé)mr,-‘

Tableau recapitulahf

FParamelses Enites | Entre: rot Sortie rolor
Cempiralions btals A = 607 %y, =566
Fenpraline Malipue %k =607 | 7,563

Passvny Aatoile bars | B,=276 | p.7595
Fretsione ilabigue bars | G =276 | p- 1556
Ptunc e dodonds - - .o, 7568
Le howibne oft /Cacd - - o,78
hause Volicpigoe “G/m> | 6,855 5,42
hawlesr de Pate. | wmam 76 76
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23 Calcul des per*fes 3 travers | ‘étage
a achion.

231 Pertes dans.!"injecteur.

Lol s Ll il ot s .
“ Aebabirm (4,52) KA, =l7-pP)ak,y
Yoo, 95 by~ 79 kel

Lt K -4, = 0, 95.79 = z/%-s Aeal,

232 Pertes dans la roue . ‘G
E%M.M/‘ah&ﬁ%(@g“fj

aﬂn.&/@% fj" ‘?. :-,9/58[@.
-Z -2

7-30 {,:% ///_.@c?@izﬂafﬁ
2.9,87

f {/ 6'62 k‘ca./

\ 233 Pertes par fuites internes

| Jw_&c%ﬁ 77 . 5'«;0»;40_&97./{‘6,@&%%
| e Ay~ = SG g o5 = 35525:3.

\-\ Tczbiecu r‘ef‘qpltulcjhf 7

\

‘\ chols vilise albrlud] 2

. —
adwebalicat) .o Fenbiet | o= Fatici

i\ B i o B R j&w alite e e,

BHod Ve W-d Lé y,) M/4 ?,V‘yd//d @Of[!@
‘-(m% ) | o) V] ((enthy) (et
| T — |

]. . 3
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24Calculs des travaux et rendements
261 Caleul des fr*ovaux

Mﬁ‘i&m?w M“MWMW"Q/W
. W= hy-b, = dH = /9/%5 (46,4).
- Trowall wtle - W, =

#o - /40 o )=(%a-%1) (465

Wy= 49 - /{,562;*196’3) 454:5’@5

._TWM% W= A~ 43 (%¢ g)
Wy = o-B) /4]~

W= 74, 5y Keal

262 Calcul des /zndements
—  Henolomerdockibe -

Ay = 75 (4,662 + 483 70, 95)

e —————

7 = -»-..........Wq = 45;5‘3:. C}Cgf
“ 19

| ~ Fondlomtnt roligue’; 7 = m ‘= 4?;?“_9?? @)”)

~ ,A?WW Seloe (G, 6,77) 0ve o -

| ,

' w Ve . - Ve -~

‘ »m , &-&WMWMM
| o formandi (4, 6,15).

1

l\ /M»é&x&;;m &MWM
1 of 7o

|

\

|

|

\

.W-.

ﬁ/w{: 9. Q 0S5 x o095 keal

We = W'~ Bt = 1454 ~0,095 = 14, 445 keal
o “me - T%4485

Zusss_,, e e
=
,\ Tableau reccplrulth

s Andlemdnte
(keatfly) | (keatty) el jly)
15.4 9

T74-54 | /13.59 o. 81 0. FF .76
|
- | |
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T Caleul fhermodyncmlque des étages
a reéacthion.

e«sfmm%u W!W.@Jﬁf&d%(&ﬁ
T de dilonds . . ....T=0, 738
Nombos deMach. .. ... M= 0,78
Mase volumgue delevofoun. ... 0= 54249/, 3.
7;»7,.1;-4[20.1 M.-...._....?;z::ﬁ‘ésak
Tempiratiunt Hokigae .. ... . T3 = 563°K
Pusion Motale . . .. ... ... /0’ = 75,95 bans
Prussiore Maligue .. . . . B = 13,56 bans.

éamauwdw \7 V //JZM/,A

La c&éaaaaﬂq,@a J“Md AHy = 212 km[/?,

enbie @%A&W(M@W)
[a 'CM —a,/’&ut%aé“z mmz@m%@c

_.4//2/e = -iif" /¢,43 Healjy, .

m»—u u'f-czou«. 7&[4@5 [{(.]

& ‘0l A// A AH FAHY = BAK 9 Al

# Madda@udw‘g Aams 4 _slilon .

Ady” . kb M@JWW&W.

di'=dt"= e . 7,65 Kool
d 7

AR AHL F o5 Kol
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31 Triangles des witesses | °
Lo wilome L onbice” des Lbages A rbaclkiom ab Lo viluse
VeV = 772 m/s.

AL
Eﬁ%ﬁré T |
”“‘?e _ B 7;::-’“‘?‘}L By 54
Lo wlone atetoe & Lo sl o clistrutudiun (ontioé e
dmneéfaan La. M(&-,Z«/Z)

= YR i om adepls 920,97
Y = 997)/2.987.427 Fobs » 772
¥ = 245 m/s Yy 243 m)a.

C:rmoneonc{«.?om,c:o W &= O,SWMW

,a&mdmﬁcsoé,dam?mac

o \ P2 L

Vi v W
&z Fig 5.2
Y Ugr '
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Calewk e . \ |
B apnis &W 5,2 o -auna -

R Cos oy = ;3’: UWJ - ia;”;quzwﬂzz
‘ e Uy L45. 7402
> ofy = T4° oAy = 14°.
Calewl oo By |
O & Coo égl -pg ) = Ve g - U :2{»321-7422'—-4#0/22
2k . g 2.243. 712
o~ =2727 == B, ,=5527° .,
/5‘;1: 35772
Jadlean r:&afn&fa%f
Paramebies enbieerone | _golie-Apme
Viltne rebabive (o /).5) We = 772 Mg = 243
Vibesee JWM(,@) Yo 790,2 Yy~ 740, 2
Vlewse absrtue (om)s) Y= 243 Yp =772
| Angle o [ AT O =55°727
|
1i| g le 2 (%) o= 57727 | gy 74°
n

32Calcul des pertes
321.Pertes par: frottement dans le slator
= (- ww 1Y) () Soni @.53).

Fry = 9/2)/;7065%- h?':{f_zi)h—; 747 Lol

#277 2.987

| Fs = %%?é’..;_a_f-
322 Pertes dans le rotor -

|

|

g Fea =7 - w2)( 2w+ 4 Wr) o apnds (4,55)
| Le «c?%cw’vé aa(e’eaﬁn&u«w..ewéy mc'“_c[nmef.m
Z Labague £7] . frptpyy= 49,277 == 4= o

!

Ny 2 112" beeaf
‘ S (-0, 59" ) %065+ T 9”)__ J?gok}
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323 Pertes parvitesses restantes

Eon, WWM%MW WW:@&S
O auna. o/ > La W (4,5,1)

fu :@22 kca!//? -022""“£

ert s ((mzo) MJWMWW

Iﬁ? - ’/’/22
MW ﬁ‘”"t} = LZF. —2._“? T G272 gé g8
kda! kca,é
%ui‘){‘ 49 %vw. be = 443

4
3.24 Pertes totales dans la partiea réaction
Les ptrdeo clams Les Lages o héaclion bt iclombgies
Lar On . Cormalens e mbme Chuks Aentlalpi
& oo —hague tlage ebom 4;\,“44@%%7@
W (E=95).
726= T Pst P s ) frvn) s
Ay = A5 A4 F A FS *0,22) # 4 %9
A = 53,54 i;.;!.
Remargue :  Onmla fena Lo le Gue des puntis <mpantin-
Bfine e framarot, fortstndin L wrlidion. A “enthabpic dans
CellE fpanke e Linkime M,&W(gs}. |
K cakobin £ Ffrrntarece de:c&'yyueé 7,@-.,-0&19«1
Zge *



33 Représentation des éwolutions =6

denthalpres sur diagramme (H S)

o Stpoisandindion. dts-chudis ol erbalyuie au mivia. de chages
thage st ffona tn Aank Compls dos purntss <alodiis on(32,)
Lo g chomrena des hudio A trdbbabiivs vorant e
—eneinance ollun doge & Llaite o come e Lo digarc
s trobarts . vin (519(5;3).

Eom e Lasant M—hW (4% 72) | on cabiudowa
_bzs vilenes cabrobives d!%?cfeda.fuew: _
ﬂ,:-yﬂ%}.y&wf—%&' aurtc (P 0,97 of
Vo= 772 m /s
D& meme On Mm&w aras -
Les atsallats Aininis somt Aicoptulhs sun bo Lobline(5,7)
AL by . Chide A nthinfit Lotalsdams cum Slage
a4, . - chots JWWW Ao vor. liige .
Ll = Ao~ fig o -Aote ﬁée.-wmm
X- M&éw. -
Us: Vlame mrssagur de Lo Vioun dlorme” fuan
- ZGWW’M[]M ta vRpbwr, Salinanti
- AW@%W 7~ QTM&%
Aatied [(X>7).
34 Calcul des dlamefres moyens des
roues |




IS MNE T TN LNEAER .
7 Nr/// ///./ ANIIBNR /m_ N m/ \ mﬁ//@/ * _
N NN RN NN ISR ENGNY, :
SN N NN NN LINONY |
ﬂ/?// N RN R 0l
N 3 Ry .. N
AR A TR NN AN AN AR AN A AT SANRENANAN 3 2
RO RTINS N NN I NN g -
R ¥ Y . N f/ ™,
S R R R NETER
L NN NN N NSRRI LN ; v =3
/mxuszN%//Hnn,/,/”,y,//gmu, RO RN NS 3 4
S NN SO NOWN NN NN \ A »
NN R NS NN RSN NI Y N S \
SO RSRR TRRRNERNY UN/UV KHOW \ /wm N
NN NN N N NS NN AR R = - T
A AT A X 3,
N NONDENONIRNNON NCNSN NN R
////// NIV ////// NERN NN M (9 b
AT R 5
RN N ™ i .
N ST S
Ir./r///a N/ I ,./ ./.,../ A /.//,.1/ ,U///7. //_//. SN 3 1’.‘.,«:.?“ :
iz IR TR N /H//N///” //f/// A v N
NN NN NN AN x 8
™ \ NI W\ nmJ
b, 4 NN
)
./U.M.z ., /M .,
va M,MV ! . A AN AV
SO ANHTNR N R
Ha o ..r/ 1 The Y ! /_/// H ) b \/././... v ; L . ¢ ...4 ..,. / 3 \




7o leau (5.7)

=
3":5% AR M| Ay |Ee) | 2)- | X |
N ety [ o T
7 79 |74.54) #225] 294 75 6

2 7.2 | 0737 % 1 270 o

3 1743ty | %t 244 | 87

4 | 7%448) 7707 | 630 | 278 | c ¢

S 1465|7278 | €79 | 794 | 4.5

6 |75o0}r153] é¢%5 768 | 3. ¢4

F /5351788 | 656 792 |2 #5 ﬁ*
G [#535 778 644 778 | 2

G 7554|7200 €32 ﬁg 14y |0.985|4220

‘ 70 7570174223 620199 |o38]o 94y | 4 655

77 17586 |7257 | 608 | B9 0. 67 10,9602 304
72 (et 4243 S955| 76 | e4z|0 9, 3785
13 | 7620 4275 sg5 68 | 0.28 [ o 930 $-99¢
4'4 76 90| 14.05 | 570 | 5F 0.78 | 0915 |7 7173
75 |#7 25 %751656 |46 [ 077|097 172 718
76 | 7760 PBéy 1592 { 37 [ ,,45] 0885 |72 492

&7
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s =

e A

- . e/ . . 88

Caleal o Tramelie Py C/ffﬂfkr a/"{aje s

Oy Cormanence Laewrn ALz Counde = f)a// Lan
(oo )7 o HT) < e

7o (zamg =55 7 Eoyr ST T oot
2 (4,6,75) .

Lame otae 0B y:o,w S %W;j’afa?ﬁ?
Srr Mo Mrace vovn Lo Lkt (5]3).

On Lk MWW 7QW:0/6’Z¢M
JEM:o),‘?f. '

Povn Lomnei W@MM@ %ﬂa-&é%«é&w
Liin |, o Dl rtmche e volbui e finforivare &
f%ﬁ . O adople $og 92 . valewn howi foun re pas
Rt e carmitie S
o lrges Mrop, Fldit .

St U La vdine A ‘odiaintment & Lo donlis , on auna
dome . B o 2092 = U092 V) =0 92. 272
gr.)s ’'d T g s Z-}S 4

Lo = Z@Zﬂ 9*'7/,6 s = 257:’.}2#:.9[4

) = G ol - Go. 25@:3,2;4
rn/ Z . Secp

iiadomends on cura .

‘72.5:: /59M .26:459»:,.

e Ao £ 7] . Bow pomelt wme himililice des
,,ﬁm?&, <tz vidomes mmwzja o lnie £ lnbsakirn s,
iillis oo poofls idombigucs.
O it b Yo £ e [ )

4

<

Uz P
- &
H= 'fﬁ-ed‘ﬂfu o//ﬂ'ba ré = 4/59Jf

0;85: _.//p,;';_f)’ g:;é’ﬁ.g.
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Lo diamitic oot ilage A loatue £ MM'M!%;?
,2,»‘_”,,_ A, 243 D -
Les Lormdbins W&MI&?{M &.lmfe’/m
| el (5,2) pormibionds e Atcalodn viachimonts b
‘ nilints o entiacnoment 0}%&%@”4.4(/) 7’"4-;
i et o rglcty )y ot Fox

s -lﬁzz‘_/g Iz_'}z Wﬁ)ﬂ t £l ({g,' z).
Algualion o). = 24 4, o )

Les panamstics Caledes £onl  prigntss daws te lobban(5,2)

35Caractéristiques de la vapeur a la
sortie de chaque étage.

151 Chute de températures totale et statique

cuatin o Gangic apphipue ot &enbii@) delilige b

,&zm@/ff/s:w lonne  Abfpy = A, +2(WF~K?).

B pnon . loge phrawdigue J = Vo 0T by = 4,

Aty - Chute o abbalnis btals fun lape .

dh: Chuks A obhaffic ol fan élage.

s G AT, Gy = ATpe = A7 = e

Swt  AZ,= 8L = A 73 4780 _ zgof >
2277, @3

Ag;:djé;- 26 %,
On dodiil Lo lompinalirs — Motigue o o sl o
7z . _ :
< }A- Q‘—/“dé'
352 Nombre de Mach .

Le mombet de Mach <« ta Lnlie -a’z'ff&f&zfz_‘t' ot Aomne
M’&W %}“—Z "@!['z VE){
) . gﬁ)‘, ‘/2‘1 7@'}(

é—){ = 7721'?74 , 2= 92¢,26 %okJ'%Z371{»m{«_
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| 90 ;

Jableau (5 2)

&

| 72 | ) Voo | Omc | Uy |,
SNVt (pot | mts | 0 | 7oss | (9
f 2661 19 | 379 {089 (fra2 | 17

J“"Ia' 263 | 142|243 |089 |02 | T4
3 | # |731|2477 |0.95 [f46.0 |74
4 | o 11648 {2489 |0.93 [ 152.4 |17
5 12426 | 14.65| 2580 [ 1. 00 |7670 [ 18

6 | # 150012525 | 104 |764.9 |20
- 4 Vs 76351285 | 7.70 172 8] 21
8 /f 715351255 | 71.75 (1806 |23
g 2.2,45 1754 12564 | 120 7865 | 23
16 | gy |7570|267.4 725 (1963124
77 /4 75.86|258.6 | 730 | 2042 | 245
72 (209 | 7670|2606 | 736 | 2720|245
73 | # |76.20| 267 | 7.47 |223.0| 25
4 | # 7690 12655 | 748 |2325 | 25
75 | v 1725|268 | 754 |247.9 | 25

Y

4 776 |272 (760 [257.4) 25
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Ry Atche .

353Pression statique et masse volumique
-Aa nbabin (3,4,9) Aonre 5. =’fg7)£-(/4¢éhfﬁ7/} =

avte K= 42 4F,

s g . /%('
&/

5= 524,26 Z},% ,
Remarque importante.
o Ao vEpaan M@W/ %"mbm%wuuf-
Asille it sl fors afpplirablic foun Lo Vipoir Aamide ol
o X vagoun ot (1-X) ean .
Dams notie <as Lo cossislaonce de b vopoun atche of deo
W A leace (X< F) -G’ Lommence & panlive e
ﬁwe??e Kbned € sage de <o Lo praligatment doffiils,
O Alconens deone e me ﬂ’jjym‘waﬁ
wdomner. Aireclimend Cortaines mc@iww o ol
Freiapudile os rerullols Cunves wdams 4 Lobloan(5,3)
36.Calcul des hauteurs daubes
[V eguatinn e Conbimuile’ Honme
= o A Ve
W= 2Dy Ay V) g

= V‘t{(':. ??:7"" y .
. Zg‘. .3,”‘_ % m%/‘ .




e
lableau (5,3)

e | “ol\ ) B) M |B) |G): ,
XL 2 [Bars| ¢ | — [bars e
7 | 296 | 756 | 563 |o0.180| 1536 573
2 127 | 124 | 537 |0.785 | 1290 | 3.92
J 1244 |87 | 577 (078984613746
4 (278 | 6.6 |485 |0194|647 |28}
5 794 | 49 | 459 (0200 | 475 | 7966
6 | 768 | 3.6 | 433 |0206 1348 | 1527
F o\ 242 | 275 | #07 |0.272 1265 | 7237
§ |78 | 2 | 387 |0279] 7.92 0957 )
? 108 |74 - |- I I b
70 159 fog | — | | — [—
77 {89 (067 | — | - — | —
72 |76 ez |- | — [~ |
5168 jo28 | 1 I 71
7 IR X 2 A e N
L 75 (46 Jesm .. | | | -
15 (37 loees| | — |-
:




/ableau (5,4)

C

N |7 (% () |k ()| P
A A EATIES
7 266 | 0. 1% | 513 | 379 77 77
2 26.3 | 0255 3.92|243 | 74 40
3 LN 0317 |3.146 2477 | 74 | 46
L | {owslasni2489]| 17 |47
5 |(2426{0%08 1966|250 |18 |50
6 | /¥ |0654|1627|2525) 20 | 55
7 | # loses|1237| 255 |27 | 62
& | 7 |1044 (09751255 |23 |63
9 |22.45 | 1220|0819 2564} 23 |73
7@ N 1 7165310.6041257.4 | 24 | 90
7ty 2304 (0434 | 2586 | 24.5 | 718
72 1209 |3.78510.264| 260 | 245 973
3V o 149%|0200) 267 | 25 | 272
74 A 71730739 (2655 | 25 | 288
5 f 1 R7B|00T8s) 268 | 25 | 489
16 | # |79432{0.05¢| 272 | 25 | 7aa
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37Cdlcul dela puissance fournie par

étage .
Bz 75 A4 (1 -20) (1~ 42)
b unrsance ffounie prin Lilige o hang £ ot
B 7y W) = oog) (1= Fh)e
O s Ll e Wié@i*"&@?ﬁ~
A4). ~ Chats o oblicbicetnitpuse en 4%/.
| %k.'éWMMJMmZ
Jop o et fondes furn Hwomichle om [

371 Calcul des fuites intérnes .

La foromas (4,5, dmme W%:gj/ y
| %)

A - Feadiun e £ aike de o Yot dlwclice <.

fé"gd" o ~Covige” ‘

szj,m Aadial vervont de 0,5 Smm, &wawéj;qﬁnm

b 717

£ cofliint fonilim. o oy donné pan tolagu (7]
372Calcul des pertes par humidite de vapeur

La chade i Sondenent 47 o Al &/W’

e vepoun (7-X) et domrnie pur A ‘2bogoe 47://5?/,{?_7

et = "7-

Les Aiaalbelll yomte Alaippididss ctana b Aabliaic (533

38Calcul des consommations

Lonsmmsnalion A2 Vet pin Kivh aus Loynes .

_ om G3s o0 4
C’;‘F' = =35,2 i/é’wé,

2 78eoo




e -

| 7k locn(5. 5 )
\?
S | W0 | e |Prp |7 M | 2
3’;; :
A/ | "ag/@ — - Aw.
7 26.6 | 4.5y = — A616.6
Z 26.3 f0.73| @97 | - 1744.2
3, p: 10.84 | 0.9%y | — SA60. F
4 # o7 | 0.975) - A180.2 |
5 24260 1148 ) 0,97 — A406.5
& p 7153 | e 978| —  |#1435
F v 77.88 | ©.987) - 7782
8 p 11.84 | 0.9870 .~ | 7178
g 22.45| 72.09 | 0.983| @985 | 7098.5
o p 72.25 | 0.986 | 0.97y | 7702.2
1 y 72.5/ | 0.989 | o.955| 7709
72 20,90} £2.63] 0.993 | 0. 940 | Jo30
73 & 72.725 | 0,994 | 0 930 | 0297
74 p 1405 | ad%¢ | 0920 | #7297
75 ¥ 2475 | 0998 | 0.905| 44754
76 4 ’/;3. 69.1| 998 | 0.885 | o52.5
4 f‘:g,;l‘ 2
796.45 7857y
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- Cenpermrnadion e -{:faéuﬁ»pzum: 1//:'#‘:4-5&6) «f«% Kv b aetc

C’;z_ Md#

e me~mwzmdwm

BH : Enblatpic enbied e o Landre — W@-&M.

AN FIF 37 ﬁa.‘%‘ﬁ{

G = EB37¢0. 7o 4’?5_34,0 Keaf
' - g *‘wxﬁ

39Verification des résultats.

391 Verificalion de 'economie .

Ahioriguement L eiomomee rcabate ¢.an b Fioio sl
At et : £= S - Ces _ 3240-2380
C " Jzyo

(4

Ez & 03 rablen ;ﬁqufhmie,a’.ceﬁ
M’WW haputic B j;:cifﬁ’%
392Verification de la puissance .

-r A&WWM&WM&WM&MM

;D,Ef = 78374 b = 78 37Mw

e 7

ﬁz,-{meWJQJMW
- g, IF, Ao fuinanse A, L faitbre Aevsnit Eﬁeéﬂéi
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st lilrmendl oo elils Aama &}W :C:gogu -/a/Z
i

Le WWW .?ue e chivia M{%Mﬁf«/‘
—WW@?“}” ,aﬁé(w. -
393 Verification du coefficient manometrique,
Le .%a - %Mmm.(?“,e et tapnme /fvc?fv_ ;
pi= 5;’2 i Aty bo chals Lilale o tbhialyie
. Wff/MW'
Uy = ZUZ‘)’ ‘755»&,/,4
7¢

%mm.dimc' _m = 4 Fo.

M= 76.(788& )%
La b ué}u %MMW Mﬂfw

W/M:Z/’“W'W’?M‘&:‘Qj’ww‘
chhoesd .
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CHAPYT CALCUL DYNAMIQUE DE LA

TURBINE .
Ll ccnibemenk oo Lo vapeun ob 4 offel de nolalio cles
.,-meWWM&Wé&
L bk é&ﬁdWWMMW%
bwface o lumeqube on mowimont e holabim o Aiois
ALomporamles . . Fores %&M@

— Force Quxerls /5

6] Force tangentielle.

la  vanabion de fo viline v{-ﬂnz?mw Wmf,w
‘bﬁn?(wvéaéfe ey ijeémw/fi-afe/dmﬁe
Ee eol tapimee farn S = fm(ga-»%‘)
Le oAbl smasse Aelatef R o bt A trille A domne
%%JW&W&Z w;,_.dae/s

P = (o’é’)?’fza/—z % .

L eguuantiins o Gitin pronmel L onine K, Y, = G Se.



99
la f:mcz WWMQ’MMMe

San - LE, /cac"ﬁ"ho/tb/ ﬁ!ﬁe T Lo
ZE / T27e “’fz%ﬁsﬂz:_:?f 9,5

le Jelbt Lotabs Liavewant Los aules MW’Mf%%wﬁab
m{emm?%’ ’}-n:‘f??‘f’&.," Z‘,{.
- Y
21‘-0:: __.._ﬁ....__.'zyaf ;J%}, =

p AL, = 7 &%
ty,, f u

672 Force axiale
bo foree amials est due G Lo vanialior. o presion Matige
oms um tows condiaine & cebus de 4 eioidimemt.

Prun e lomerd Hr o
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