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REM x
REM *
REM *

REM *SUJET CALCUL D'UN RESEAU DE DISTRIBUTION EN EAU POTABLE
REM *METHODE  HARDY CROSS
REM *AUTEUR LAMINE CISSE

REM *

REM G
REM H
REM H
REM I
REM J
REM K
REM L
REM M
REM M
REM N

DEPARTEMENT GENIE CIVIL

------------------ PROJET DE FIN D' ETUDES ccccccocomacoommooox

ANMEE SCOLAITRE 198232/1984

L

*

————————————————— DESCRIPTION DES VARIABLES-w---ooocmooommm o

1) RAPPORT DE LA PERTE DE CHARGE AU DEBIT DANS LA CONDUITE
1 ,A2,A3 VARITABLES
I CDEFFICIENT DE HAZEN WILLIAMS DE LA CONDUITE I

1 DIAMETRE DE LACONDUITE ] EN METRE
[ RUGOSITE DE LA CONDUITE I EN METRE
1 PRECIZION

COEFFICIENT DE FROTTEMENT
C1o LONGUEUR DE LA CONDUITE I EN METRE
(1) PERTE DE CHARGE DANS LA CONDUITE I EN METRE ’
1 :VIECOSITE CINEMATIQUE
:NUMERO DE CONDUITE
(L NOMBRE DE CONDUITE DANS LA BCOUCLE L
(1):COEFFICIENT DE PERTE DE CHARGE DE LA CONDUITE 1
'NUMERO DE BQUCLE
:INDICATEUR DE FORMULE
(@) :SOMME DES PERTES DE CHARGCE AUTOUR DE LA MAILLE L
1 NOMERE DE BOUCLES

REM NZ: NOMBRE DE CONDUITES

REM N
REM P
REM Q

REM R:

REM R
AEM S
REM T
REM U
REM W

BEGIN
DIM A
DIM L
DIM D
DIM E
DIM A
LET A
LET E
LET L
LET S
LET J
LET I

PRINT
INPUT
INPUT
PRINT
INPUT
PRINT
INPUT
PRINT
INPUT
PRINT
PRINT
FRINT
FOR L

3 :NOMERE DE NOEUDS

(LY CORRECTIOM DE DEBIT DANS LA BOUCLE L

(1) DEBIT DANS5 LA CONDUITE [ (MC/S§*

NOMBRE DE REYNOLD

(1> RUCOSITE RELATIVE DE LA CONDUITE I

(1) GRADRIENT DANS LA CONDUITE 1

(L.K)  NUMERO DE LA CONDUITE K DAN3 LA BEOUCLE L
:ERSREUR COMMISE

¢1,J> MATRICE DES NOEUDS ET ELEVATIONS

--------------------- INITIALISATION -« oo o m e o mm e o

PRINT 'C&58'; FLOATING POINT
$5(15),Bs(12),Cs(12),D6(37),E8(9) ,F$C11),G8C1>, HS(3),1%(3)
S(53 M§C15) ,Ns(8),86(7),Ts(8) Us(8)
(30),Q¢30)>,G¢30),C(30),H(30),BC30) ,MC30),TC10,30>,UC30>
(30),J(30),2¢(30),8¢€307» ,V(30)>,W(30,5)> ,K(30)>,F¢(30),R{3G),PC10O
(30)

$="CONDUITE NO", LET BS$="DIAMETRE", LET Cs="LONGUEUR"
$="COEFF C";, LET D$="DEBIT ESTIME", LET F$="RUGOSITE"
5="DEBIT"; LET Ms$="PERTE DE CHARGCE",; LET N$="GRADIENT"
$="VITESSE"; LET Ts$="NQOEUD NO" LET Us="PRESSION"
$="MC/S", LET Gs$="M",; LET H$="M/M". LET I1s="M/E"

1=0, LET P=3 1415926, LET G2=19 . 62
----------- INTRODUCTION DES DONNEES-—---co-ooomooomms

(&) "LP"
(6> *EP',"DONNEES"
(&) THk KK RN K R

“"HAZEN WILLIAMS® M=0 DARCY WEISBACH® M=1"
"ENTRER LA VALEUR DE M" M

"LE NOMBRE DE CONDUITES DANS LE RESEAU ?" N2
(6) "LE NOMBRE DE CONDUITES DANS LE RESEAU",N2
“LE NOMBRE DE BOUCLES DANS LE RESEAU 7' NI

(é¢) "LE NOMBRE DE BOUCLES DANS LE RESEAU" NI
“LE NOMBRE DE NOEUDS DANS LE RESEAU *" N3

(4> “LE NOMBRE DE NOEUDS DANES LE RESEAU"™ N2
“PRECISION °" , E1

(6> "LA VALEUR DE EPS" , E!L

(& "**kﬂ*'ﬁk**ﬂﬂ****ﬂ****'K*ﬂ****ﬂ*ﬂ*ﬂ*****‘(**"I
(&) SRR K R OROK R K W R R R ROWOROK R R ROR R ROR RN R R R R R R R kR R R
=1 TO N1t

I




1

PRINT "NOMBRE DE COMDUITES DANS LA BOUCLE",L,"?"; INPUT J(L)
NEXT L

FOR.I=x1 TO N2
PRINT “ENTRER LE DIAMETRE, LA LONGUEUR, LE DEBIT DE LA CONDUITE",I

INPUT DCE),GCI),QCI),
NEXT I

). FOR L=1_TO N1

LET VaJ(L)

_FOR.K=1 TO V

PRINT !"NO CONDUITE”,K “DANS LA BOUCLE“,L,*%"; INPUT T(L,K)
NEXT: K

NEXT L
0N M GOTO 00790,01130
BEMEE- et e HAZEN WILLIAMS oo mm oo mmmcme o mmemmme

FCOR I=1 TO N2

P: INT "ENTRER LA VALEUR DU COEFFICIENT C DE LA CONDUITE",I
11.2UT (1) 1

NE©T

e e SRR L At 2 IMPRESSION DES DONNEES

PRINT () "%x",k€4),A$,8C18), %", 0¢21) B4, h(34)," %" a(37),C8,
PRINT €43 A(48)," %", 2(51),D8,4C66)," %", a(69),ES,h(79),"*"

~PRINT. (43 nxi ,a€(18), "%, x(24),GC%,2(¢(349),"%" ,2(41),Gs,
D BRINT. 6 AC48),"%" , h(S5),J8,0C66), %", 2(79),"xn

}.PRINT (6) "ttlttittltttt!tttttttttttttttlttit!littt“,
) PRINT (6) “XAXKXXKAXKKKARRAKRKKRRR XX KRR K KARRRRRR KKK KN

FOR.T=1.TO N2 .
PRINT. €6) “%",3(¢7),1,2C18)," %", 3¢23),DCI)>,2(34),"%",2¢39),6G(1),

PEINT (&) "RAANKXARXAXKKRAN AR R KR AR AR KR RN A KRR AR KA KRR AR RN
REM memmee——ee - CALCUL DES PERTES DE CHARGE

LET U=0_

FOR I=1.TO N2
IF Q€10 THEN GOTO 01040
IF O(I)(O THEN GOTO 01040

“?RINT "0 EST. NULLE POUR I=",
GOTO! 01100

‘coTo 01070

LET E(1)=Q(I)
LET K(I)m10.667%G(1)/(D(I)**q B71*C(I)*%1 852)

LET HAId}=K(I)®F(I)*x1 852

LET ACI)=H(I)/F(I)

NE:T I

LE” X1=1.8%52

GC.0O 01620

REI =-=m-mecmmm——eme DARCY WEISBACH-—=--——-mcmemmmme e
FOR I=1 TO N2 _

PRINT "ENTRER LA RUGOSITE DE LA CONDUITE",I

INPUT EC(1)

NEYT 1

.iNPUT "VISCOSITE CINEMATIQUE ?",H1
0 .REM ~mccmmme e IMPREESSION DES DONNMNEES )
_PRINT (4) "wx" A(4),A$,2(18),"*",3(21),B%,4(34),""",2(37),Cs,

PRINT. (6) &(48),"*" a(51),D8,48(66),"*",2(¢69),F$,a(79),"x"
PRINT, () “%" R(18),"%x",2¢(24),G%,2(34),"*",2(41),C4,4(48),"*x",
PRINT. (6) A (55),J% A(66),"*" 3(72),G4,2(79),"*x"

BPRINT. (§) "tttlll*'ﬁllttll*tll*itltllllltlltlit**tlt“‘

PRINT (6) HAERRERARXRARAEA R AR XA RARA AR RRARA AR AR R R

FOR I=1 TO N2 .

PRINT; (&) “*" 2(7),1,2¢18),"*" ,3(23),D¢I):"a . 244",2(34),"x",
RINT. €63 A€39),GC(I),A¢a8)," %", 2(S53),QCI):"-88. 388" ,2(66),"%",
PRINT (6) &(69),ECI):"a. 82882828 ,2(79)," *"

NEXT 1 . . 7 _

PRI‘NT’(&) ”llll**ﬂ**llltllillllil*l*i***lll*******"I

CPRINT. (6) h€48),"*",2(533),Q¢I):"-h8 424", 2(66),"%",2(71),C(1),a(79), %"
I NEXT I
‘PFW\'NT (6) ”tlt**t*llliillll***tlli*ll*llt*tttﬂ*lttl“'




%4

013240
012320
01346
01350
01360
01370
1340
01390
. 01400
01410
014290
01430
01440
01450
01440
01470
01480
grazo
01500
01510
01520
01530
015130
01540
01560
01570
01580
015°0
01600
01410
01620
014290
014610
01480
01460
01670
01680
01690
51700
01710
01720
01730
01740
017c0
01750C
01770
01780
01790
gt8co
01810
01820
01830
01840
01850
01840
01870
01880
01890
01900
01910
01920
01930
01940
019SEL
0192

01970

C& ) MWK KKK R K kK K K R R K K K R K K KK X R KX

F2INT

B et CALCUL DES PERTES DE CH
T U=0
R I=1{ TO N2

! QCTy>»0 THEM GCOTD 01420
7 QCr>»<0 THEN GCOTO 0:1400
PYINT "Q EST NULLE POUR I=",I
GITO 01600
ET F(I)=-Q(I
GOTO 01430
LET FCID=0QCI)
LET R(I)=ECI)/DCI)
LET Kl=16*XC(I)/ (P*x*x2%D ([ )*x*5%G32)
L.T K2=q/(P*D(I)*H1)
LET R=K2Z*F(I)
IF R(=1 THEN GOTO 01500
IT R>2000 THEN GCOTO 01530
C TO 01510
L:T R=1
LET F=64/R
COTO 01570
LET Al= 094*R(I)**x 225+ S3XR(I)

LET A2=88%R(I)** 44

LET A3=1.&2%R(I1)**x 134

LET F=A1+A2*%R*¥%(_A3)

LET K=K!xF

LET H(I)=KXxQ(I)xx2

LET ACI)=HCILY/FCI:

NEXT 1

LET X1=2

REM o mmmmm oo e CORRECTION DES DEBITS
F & L=1 TO NI

L' T M(Ly=0

L' z(Ly=0

L T Vv=J(L)

Fia K=i TO V

IT T(L,K>>0 THEN GOTO 01740
LET I=-T(L,K>

LT Z(L)Y=Z(L)+ACI)

IF Q¢I))=0 THEN GOTO 01790
LET MC(L)=M(L)+HCI)

GOTO 01800

LET I=T(L,K)

LET ZC(LY>=ZC(L)Y+ACD)

I QCIN <0 THEN GOTO 01790
L~ M(L)>=M(L)+HCI)

GOTO 01800

L2 M(LY>=M(L)-HC(I)

N.2T K

LT 7 PCL)=(-MC(L))Y/(X1*Z (L)
LET V=JCL)

FOR K=1 TO V

IF T(L,K)>>0 THEN GOTO 01880
LET I=-T(L,K)

LET QCI>)=Q(I)-P(L}

GOTO 019060

LET I=T(L, K

LET QCI)>=Q(I)+P (L)

NEXT K

LET U=U+ABS(P(L)Y)

MEYT L

LET It=1.+1

PF NT “LE NOMBRE D'ITERAIONS :".Il!

PF NT "L'ERREUR COMMISE:" U
} E1 THEN COTO 01920

1 {
or ™ OTO 00°80,01340

[

HOK K KKK KK KKK WK K

ARCE

—




3%

01980
01990
02000
02010
0202¢
02030
02040
02050
02040
02070
02080
02090
02100
62110
0212¢
02130
02140
02150
021640
0217¢
02180
02190
02200
02210
02220
02230
02240
02250
02240
02270
0228
02290
02300
02310
02320
0233°
02340
02350
02360
02370
02380
02390
02400
02410
02420
0243
02440
02450
02460
024706
02487
02490
02500
02510
02520
0253%
02540
02559
02560
02570

BEi = - - -_focom.—Cac A ESUL TAT S s = mem mm— o i - Swa&T o e

PRINT ¢ 4) EP', "RESULTATS"

PR MT ¢4) “HhRhXxik>x%

PR T LAY MRk % 3k %W % KK % R RCR KRR KR K KW M KK KK KR K KW R K Rk

PE ST (6 ) AR KF KK Wk KK W R KR R K KW KX KK N KN K KKK K KR K R

PRINT 4 "x" , 804, A6, 2(88), "% 3(21) . L5,&a0(29),"*" 20(32),Ms,
PRIMT (&) A(S0u,"*" 2052 ,N$,a064)," %", a(s7),85,2077), "+

PRINT (6) "' A{18)Y,"*x" 2(24),J%,4(29),"*" 4(40),Gs,a(50>,"*"

PRINT (6) A(S5> ,HS,a(64), %" 3(68),18,a(77),"*x"

PRINT (63 f Rk %ok dok % ok ok o % % % K K Kk ok ok ok Xk X X % RN W W X % X KR W ow !
PRINT (6 ) ¥ %% wk k% ok ok kK K K K KK KR K KK K R KR 3Ok M % %k WK K
ON M GOTO 02100,02150

FOR I=1 TO N2

LET F(I)=ABS(Q(I):

LET HOI)=K(I)*F([ix%{ 852

NEXT I

GOTO 02280

FOR I=! TO N2

LET Kl=14*XG(I)/ (Px*x2*xD(T)**X5%G2), LET K2=4/(P*D(I[)*H1)
LE R=KZ*ABS(Q(I))

IF #H<= THEM GOTO 02210
IF R>2'00 THEN GOTCO 02240
GC 1 02220

LET R=:

LET F=64/R

GO.U 07272460

LET Al= O094*R(I)%** 225+ §3%R(I1),;, LET A2=88%R(I1)** 44
LET A3=1.42%R(I1)x* 134, LET F=A1+A2Z%R**x(-A3)

LET HCID)=K1*XE*xQI)Y*x*2

NEXT I

Fa I=1 TO NZ

LE. V(I)=4%ABS(Q(] )/ (P*D(I)*%2)

LE” S5CI)X=HCIY/CGCL?

NE T
Fa I=1 TO N2

EEOT (6 Rt a2, 1, a018), % a2y ,A0Iy v-Aas 888 a029) Uxn
PRINT (é) 037, HCI? . "&4 &88&" ,4(50), %", 2(53),3¢I) "84 383",

PRINT (&) €680, %2 3 (49),V(I) "3 888" ,a¢(?27),"w"
NEXT 1

PRINT (&) u*w***w*nxi***nkﬂ*x***x*w*nntxu*txx***Aﬂa“J
PRINT () "Rk kokk kk k%R Kk KKK kA KKK Kk W K KA K KR Kk ko ok Kok
REM - mmmm oo e CALCUL DES PRESSIONS--~-+------n-mnmm oo

INPUT “PRESSION AU NOEUD 1?",P(1)

OPEN (25 “EP359001"

FOR I=1 TO N2

READ (2) W(Il,1),W(I,2) W(I,3) WY, &)

LET N=W(I,1)

LET Y=W(I,2)

LET P(Y)=P(N)+W(I ,3)-W(TI , 42-HCI)

NEI'T 1

CL SE (29

PR HNT &)Y "*" , 4¢4) ,Ts,act1d),"* a(1?2),Us,a(29), "*"
PRONT 4> “»",a014), "% 8(20).,65,a(29),"x"

PR NT S) T E RN W OR R KW M MR R KRR R R K R KRR K R R KR K k1

FO™ J=1 TO N3

PRINT (6) "»©  a(7),J,a¢14),"“*" 3(18),PCJ) . "388.388",3C29),
NE:T J

PRINT (&) “x s mk ko % kK dok Kok &k Kk Kk Kk kKK kK ok

CLOSE (6

END

owes
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MAXRXNRX XL KA AR AR XA R RRAREA AR AR RA XA R A AR R AR AR AR AE AR AR AR XA AR AN RN R AR XN

x
x
*
x
x
"
*
*
"
.4
x
*

THAXARRNXXARN TR R RN

x

* 4 * ®» * X B ¥ m % %

x

DONNEES

ok R kR KK

LE NOMBRE DE CONDUITES DANS LE RESEAU 18

LE NOMBRE DE BOUCLES DANS LE RESEAU 3

LE NOMBRE DE NOEUDS DANS LE RESEAU 8

LA VALEUR DE EPS .002

* CONDUITE NO * DIAMETRE *  LONGUEUR
x n* M x M
ARXRAAXERAXTXRN AR XA AT AR AR XRRNERN R AR E XA XN
" 1 x .255 * 300

. 2 x . 255 * 150

* 3 * 258 * 150

* 1 * L * 150

* 5 * 15 * 150

* 6 * .20% x 300

* 7 * . 205 * 150

x 8 x .20% x LY

» 9 * .20% * 150

* 10 * 205 * 300
AEER AR AR RN KA R RN X

RESULTATS

IR A EREEE

KR mk XAk XRXXK AR

* CONDUITE NO % DEBIT * PERTE DE CHARGE
* * MC/S M
ERAAH >R ERRAXAXTA AN AN TN AR RN W R AR RNk ok ok kXXX RN KRR
* 1 « - 1012 5.111

x 2 * .098 2.381

* 3 * - 064 1,077

* 4 * - .g0% 372

* 5 * 033 4.106

* 3 * .045 3.322

* ? * 039 1.278

* 8 x - 022 .83t

* 9 * .053 2.205

* 10 « - paz 3.528

L

%  MNOEUD ND * PRESSION

* o % »

* A % W %

Ed

1

~N O B L N

8

LA AR EESEES)

M
ttﬂllt_litﬂllt!
10,
6.88¢9
8.813
7.513
14.619
14.298
13.682
§.285

¥ % % ®* B * 2 O*

»

TR Rk o Rk o vk ek ok e R ok o R R ke o R R Rk kR

DEBIT ESTIME

LB SR E SR ENENN]

MC/S

15
.05
112
014
.01
.02
.014
.004
.01
.09

M/M

.017
L0156
.07
.002
027
.011
.009 -
.003
L0135
.012

5

x
x
x
L
®
*
L
L
"
x
"
L

®
*
n
.4
*
®
"
x
x
x
x
x

L3

COEFF C

AXAXRXXANKER AN

VITE
M/S

120
120
120
120
120
120
120
120
1%0
120

SSE

EARXRA XA AR AR XA AR XAAXRA XA AN A AR AR A R XA A AT R AA AR AR AR AN NN RN

li‘IRIl!llltlli!lll!!l*t*"llllll!ll*!lll"ll!!lli!l!!Ili!l‘ﬂ
GRADIENT

*
L

LA R RS SNEENEEES!

1.
1
1

793
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. 281
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. 843
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L1946

L6512
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1
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x

"

"

"

x

"

x
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*x

L
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DONNEES '
Wk koo kR '
LE NOMBRE DE CONDUITES DANS LE RESEAU 190

LE NOMBRE DE BOUCLES DANS LE RESEAU 3 1
LE NOMBRE DE NOEUDS DANS LE RESEAU 8

LA VALEUR DE EP8 .0012 i
W Y Yo W o Yo ok W ok Yoo e vk Y ot vt vt % T M T W W W W % 0 W % v v v e st o o dt e e % 3 gt ot ol % ok ok okt okt o o g o ot ot e W R ok St ol ok o o o o W R R ok
* CONDUITE NO * DIAMETRE * LONGUEUR * DEBIT ESTIME * RUGOSITE *
u * M * M * MC/S * Mo *
v v Je o o % 0 e de % v W e W W W T W de e e e de e ok e sk e ok o ot e o oY N ot e o e ok gk o e 6 36 Ot R or N e o ot o ok st e ok e T o Tt ok v et gk dr ok oW e W W
* 1 * .255 * 100 * - .15 * 00015 "
* 2 * 255 * 150 * .05 * .00015 *
* 3 x .255% * 150 * - 112 * .00015S .
» q = 15 * 150 * - 014 * .00015 .
* 5 * .15 * 150 * .01 * .00015 !
* 4 * .205 * 300 * .02 * .00015 x
® 7 * .205 * 150 * .014 * .00015 3
* 3 * .205% * 300 x - .o004 * .00015

* 9 * .208 * 150 * .01 * .0001S

* 10 * .205 * 300 * - .09 * .00015

Yk % W % ow R Y Je ok Rk Y ok ok ot e o ko X 0 W R v ok ok e ok e o oK o o T o o e e R gk R T ok ok ke gk o e o g g R R g R ok kR ot e o ok gt e e e o o o e

i —— e W%

RESULTATS

R B EEEEE
---‘ll'****‘!*‘t‘l!llllt!"*'*‘t‘l!tl‘l!!l'**?“"“*’ll‘!l'**"t‘l!!lll"‘!*i*

* CONDUITE NO * DEBIT * PERTE DE CHARGE * GRADIENT * VITESSE =

x * MC/S * M * MIM *  MIS x
Yo% % W R Rk Mook ke ook N ook dr gk ok gk W ok X % gk o W e R ok ok ok gk ot % o ok X e ok W R ok ok ok ok ko o e X X W R W ok ok & R % R R ok R R o W R X R OR Kk Nk kR :
* 1 *x _ 102 * 1.6 * 015 * 1.997 =

* 2 » 098 = 2.128 * 014 * 1.919 =

» a x  ~ 064 x 925 x 006 * 1.253

* 4 x - 009 * . 336 x 002 * . 531 *

" 5 » 032 * 3.5964 " 024 * 1.8 £
x 6 * 046 * 2.998 * .01 * 1.4 x|
* 2 x .04 * 1.143 * .o08 * 1.218 x ¢
* 8 £ - Q21 * 661 * .002 * 64z x|
* 9 x .053 * 1.98% * 013 * 1.618  *

% 10 * o~ 047 * 3.048 * o1 o» 1.412 *
ﬁ‘ii!‘!!!l‘!ll*!l**ﬁ"t_*!‘tll-!!‘If!'**""i!l‘!’lIf!'ﬂ*ﬁ“*“‘!’llll!**i“'“l‘

* NOEUD NO * PRESSION *

x * M * ,
oW R oW % W v % R Yook ok ok ok o e o W o R R R W AR NN |
* 1 * 10. x !
* 2 x 7.4 » )
* 3 x 9.476 * .

» q x 8.27s * ‘
* 5 * 14.872 *

* & . 14.874 * |
* 2 " 14.615 * ‘
* 8 * 7.427 * }
EXRAX X AKX AR KA AN AR RN R XA R ERRE KK K N .
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METHODE TIE LA THEORIE LINEAIRE

g T

=\

3.1. |NTRODUT|0N
NmA»m»w,clwrwiv. Wﬁ Mh,uﬁaiamu
Jondilonmalls aui drovatnd Ra e dr eonaenowkion
A’W Aoy om Sereont da AIiution an eau
/\»&alr&. pod A Lquetions men Rimedaines .
| afm(md&mmhﬂmmhw compinl o5

-Mohm o £apakions ofu ml’o«%vnmm,btﬁ«&m
A’ doontionns Mndanid. Damn ge dytdme, mJjw...I
OIFTUL IO LTRSS MW(%M,MM%}

mhma,&w (Lo Sy meeudn)

3.2, EXPOSE THEORIQUE Sug LA METHODE
Dams Xa mnethods <t 2o Blour Vimdaiw ; s
A4y) pod Umlaninets < Lo Jagom puiaomde :

Hzwk @V =Ko ) p = K'e (3.1)
Dann celle Lauakisn K’:ch“"’- ot wn cdhiceml
At Al prmd A Roo phudion, - mime . H 2t
detoni tomme amk R edit Ae K (etfdeat
K de Ra dumuls de Bazem Witliarn) )\,M. pm-t
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WMWMW&M

»A‘W Parte «Q.)-Q,Mm (31), on OlUerdl B

N-4) e]s\,u_u;tm At dmenk wm dyskeme
Vimdaine de Lz (112 B cqualionsqui »ebul;
ZEKLPL =0 |
(3.2)
Foa
Ge waﬂumc%wmwwpm‘
kedaniopans de fuadulion <es b\&vh}rwbb‘/m’ciu.u
Moty emnme du cotdhcdents )/ MMI)PanﬂpnbterA
&ijﬁﬂb Wu;ch)b /\:mmmgmum .
Mguwhmmmww)mm
Poun AL Kok ,a,um%qm&\)de
s Ra e Gt talle ebtenue o posdtin e da
ARaukisn dae SyAeme [ Paya ), dak o S

| Pk~ @ayt | « E1 (3.3)
ow E4q M-@a}:—\.ﬂju_nmm _

Alo Jemion deratisn Ro valeun de K’ ot jpuse
Zoall o K, em pesambt =4 |
P aceediion Qa‘,wn\ru%tw Wood & GHarlen
aeommandimt dlaliliser e dilit o Llikeiakion
n, somume ot 2ol & Ra meyenme des At
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3t

maou‘»w (n-1) & (n-2):

P (M) = Qpc“'i)z"’) @y (3.4)

R b iridile down cle cmithode A ealiman das
WMQLW@mmUM U can ouste
Qamwd;.al Oaoss .

Fowr mm)‘;w &%mwhxwmwa
}Lobwuu. .R,)ﬂ.d)rautk UMETRL oM YOI oJlRiaen Ra
et Gy ey ow e dus maills.

3.4 METHODE DES NOEUDS

Do mlods e MRwds Aonsidlie LrmmL AviLsrYWe
da Frason Aodr o mad . Davs wle mdhodr Ra
AOran DA W&‘M“Y cukeun ds moillas sk
kowgouns feapriker.

R pagk dlupimon @ em fondium da Ao
X' Lamakion (4.5) :

o= ()R RA™ RH™ (3.5)
m&'nw\l.—
@ = Ref (Hi-Hg)™ " (Hi- W)= Rij (Wi-1j) 3L
voms wlle glokion Ra ekt e Mn.wmﬁe Aoy Lo
tmdude st mmplacts fan da diflenie de dhange
(Hi-Hi) & e Ao _odidmikes | st @ dbu aux
AOLRALAD A.dw} .
B kidinomt da selakem (3-6) dams da b de




gordimuike oux mosds, o edrbient dun Byteme da (N-1)
Coqpatiorns Lomtowus (ven Slabin 39 ) deat R
wsonmmrn ponk o chongts e (N-1] Mekuds. Dba
,erﬁ,zm mow.doudxlfmts’iamt,umme.

Eaa Ri(Wia - Mo )or - - - -+ EALRL (HiL-R4L)=C4
o1 Ra(Hia - Hit)+ - -~ - -+ €l AL (HiL-HiL)= Co ((3;‘)
EN-4J¢ R;(HM- Hid)s - oo o4 EnaL R1 (HLL-HjL):CN-i,

3.2.2 METHODE DES MAILLES

‘Dmm/m;iw ek Ra pm‘mmm

Ao moills qui ot ponsdia foTme ANLoTUauL .

B ank Boser pon B primeipe Duivomk 0 A Akl
aux oRudrs  pond m.z,’ov.a.‘&‘w. Atrni on sbbiend e |
ykeme A ldamaliomn suivamt

Cis DA+ €42 Qo oo . .o 4 EaL @PL=C4

€od Paa €22 @r v - - . 4 €L QL= L2
e (3-%)

Y . » ) ‘

E44 KGas €22 K Pra - -4 EALK B Lz 0

LEa,ik'de. + gz Kpre--- 4 gL K OPLZ O
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3.3 PROGRAMME EN BASIC SUR LA METHODE LINEAIRE
Tl um Aroglamme Qi AXilse Re Pincipe de da
metrdt At maitls. ¥ efplious o mithude s -Gaus
)PM&AMMCWLA&A%M Umddaura

3.3.14 RAPPEL SOMMAIRE SUR LAMETHODE DE GAUSS

Bl mthodt doik Aon mem au mabumekican o
Pugicien. Rmamd  Call Falednich Gousy (AT+7_ 4355)
€k e mdhode At \md.clx Jpax Auddb uiona
Aucasiues ) e o frmant o malhic o' digine w
e Moadiia Jbuwﬂ_uﬁo.m dasde

a)PRINCIPE DE LAMETHODE .

Tk b pyteme o dquakioms Wrdoing <'ordne n

At ;

043 X44e Q42 X, - . - . 4 Qindn = Q4,THd
D4 X4 r QT ALy = -~ - + Aam m < O.a.,*m--l' (33)
Ana X4+ Qne Xz, - .. + Qn L = On, 141

e Pmupe dr Do mitbode est Qe suivamk,

4. Bxpuman X4 en fendion du aukas Antenmues,
o Sordin da Ro fRemitit eguokim.

2_ Remplawr xa par o valiun dous tewdes Ly

podnis guakiona pown obteriin wm sytome Ringhing

A’Wﬂ,mwxm»luw}ﬁlw& e xd pend

uds pard dous Lo jemidu dguedion . €ast




3%,

aQ.-’.ﬂ.‘.kQ)(vl dr o pudaiibatuon
3. Ripdin oy Mokts 4.0 2 hown R cwties imcoanus
& howr Lu (n-4) Al dquoiiona
h- Ve Ra Qdvmidin Lauakion | Irowstr da voliwn
SL An
5. Protddr o da sjumenkde pown odemin
suctasctrant u velewns du pudus ance nus .
REMARQUE : avoml de tommewun Lo
Jardow alafr , Afot d'asnn Aue 2 wtdlident
aif Ak Aifpent <L 0 . s eela e oo
o o gqalm ofple dessdundu du piowt magivnol
Ao ghenme . Gty sudandit toreisdle g faint unt
&oTporcibon. Jpar ekorme s aotBhiciends aif, ok N
tonsiction W plus groamd @n valeun obtelur . Bnsidn| .
on Hoveadt 2 dguokiom da bt moald ok selle de
Aivt maximal. Qi b prdl  marimal et k)
rda plauidt mua X pykime ut diadnind,
- b) EXEMPLE -
It B pytemme puivant

AL A6y AL B XY = AD

x1+ L\-DLL ’fz-x.%q- ax“:’ 5
[ Y- X3 w X3¢ by=13

Lie Ay + Xzp Ty = ¢
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MATRICE DORICGI NE *

2 (4
1 wu
4 1
4 4

ETAPEL:

Sulnlibulieon da x4

3
o 1
o -%
0 -%

2 46
2 3
v 9
4 2

Diotsion z}?Mle)ﬁ—»u-o‘t mox { Amox z &) «&

1 4 3
4 -2 -3
14 o 1
o -3 -6

ETAPE 2 @ Rechanche Mz\nw‘: ,max ( AmQx 2-2)
/\w\muxod:m PET 3 JLLW 3 ek 2

1 3
o -¢
o 1

ETAPE 3: Duswm )qu

0O O O ©
O O B

ETAPE L4

1 n 3
1 © 41
1 - -3
o -3 -k

&J— )P\,u—n‘t ,Mx -Ekbmm

1 g
-1/ 0 -1ife
!‘/& A ._s/&
-1 -3 -7

Dvibiort pan L piost (max (Amaxs 3/2)




1 3 4 e 8
1 -1/ o ~4/s
o © 1 -u3 -3/3
o 0o O  -43/3 -26/3

ETAPE 5: Dividion Jbar L p—..,vcrt (Amax= -43/3 ),)\lmonh.’n

Xy o=
X3:-4
L - O
x4 =1

3.3.2 DESCRIPTION DES VARIABLES

Nown M’ W&@MMM WWMW
THARDY CRoss” awee ame barte diovwark Rn

Aone  enm /#L-\.awa poub_ Ppwm
“Yheorie Linemre pdonk  dioukes - dlosoun.

AL ). maluce das (QLW A bj,vb;rnz,

SE- Yo 2 -
- AT 4 Rsgea X AL st du noeud
- AEINE-1 Bevgen e 2k ardow dorus
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aRud
BT, K) = e de Lo gendaikl K ous waad T
e C{1) = m%am Ar Hazen WRLiarans ow &
Srgorke  de o crmduite T () em m)

DT 2 Mamadie & Lo omdaike T (enm)
o E(1)= m%om,bé S Qo temouile I (em W)
B4t Padtiwm ddeouwd

. F - C.ut)ﬂauvnl: dt Ilemant

o Gz Cradievd (m/m)

- HY = fode di thange doms Ra tonduuke T ()
L HL : Bwendd timdmatioan (rd/s)

- K = tefliuent da Jpenke AL thargr

e Y ¢ mewlRAL de gondanke dams Ra Rowdde L
» b(r) = %ﬁwmﬁqw:x_'(m)

e ™M T amdleakean Ao dovmaule

e M1 2 vemdre AN st b

« N4 meralne e Lowds

v N2 1 mombu <Ar tomduites

. N3 . MomiAr AL moticds

» N@ = momMir do fomduides sl Motud T
« P(T) = Pression aum mod T (m)

. @) MR doms Ja tendudr T (mi/a)
. Ri1): J\.u.aaoa‘)cc’ sadafine de Ra fonduite
. P\ = /WR’\L oy Q‘.Q,&ﬂ’w‘eel




PO01) s peieril au meud T (wd/s)

- %&h&)amlcr\,z}. sk mi)oﬁox»ut Moru.’ml-/auﬁ_t
Aur AavonL .

- B sk bovdilue doms L pus ool
LTCL K = tuamids S Lo tovewike K S da
Louwde L

STOLKY >0 Jpour ume aendacke slevk L dadit
ve. doms AL dews »iww_ax.uﬂu A ame monbie .

- TLR) 20 dams R pens gemliade
. V(T) = kesae doama Ra aomsluke T (m [5)
LW, ) malia eenfemaukt Au domniws
Muivorkes: R momds i dulperk ok Alamiot

333 FONCTIONNEMENT
Nows alovn vowsr difomin o 'admted ls dummais
Lttty pown Lo foncbiomerant A g
Arogrormmnt. R »aspk '
- A damalieg

- S ,Qo’naxu.-wm _
D corfiaieds dreterem williemus ou

dr Doy Webbaih Hes eonduubes A tatau
o 2Xdan.,

Bor bwis Artmiines sonmis sont Mrodess
ante s et ce conoliude do Lo ki

pa
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“Epssaoo”
~ D pemlrr de fondudes deous A Staeou
C A el A bowds deen o Sustaw
— Au e da meends clava 2 aatau
- de e fuluaden ddviad
G el dr tonduabes Aaun thaspae
il b Al Ruwn it |
- A e e genduiies @ nauspae notud
o A Roww s
-~ MAMM&MW
- du Ra mabucs WL, k) (St Slows
da pows peckbiom 332 ) atokin Sosu L
feduese “erasgood |
Matn dvthoduackion. <o eukes fea dseominy, Lo
,?w%LQNnnnL %muiwnvnx(ea,muhaxmx iLnﬁia#RA
Auivonkes .

4. dda Aumidh dehakiom o ek Picients
Ar ke Ae Pnasge (Ka) ) ponk calo e oate
Lo Femule dr Wazren willioms mime
Do Xe Cas o Dandicatenn oo %ﬁﬂn&bi&
M4

- Fevmakum de Re malrice dea @waﬁkdlydﬁ
CM»,»?QiknL Rirelonsu
3 - Rooluliom du »1;ﬁ>na.ndld%uaxun¢4




* Airesloanisn WW ety o mlRods de Guuns,
b la pommt dts odiins abitis das ciduiaos
odow Mo Alds galowdts (@ayk) bk Jus Shiks
A Ras fran avoloy K@ (k) -u,r;tbm)fa)d:t.
o da \Mjuliw-r\ £4
o5t T\ @i @kl LEL onovn a Xldaes
Csmen Lladinakean sudoadue s valiiog
AL Rinyt KDY= KeEdx (@agt)™
Selor Do volowr ar N {amdicokeown, de
datrnle ) w’;;%\;l, Do duimodan adilise
L lquakion de Hozan willioms s da danoy
Welsbodn o va ' L ekope 2
5. Caled MMA fd:.c}m)u:az dea gprodionts
2k das viesres
6. A WMMM \rLssem e
road 4 even e netud o ellpart),
Xadimakewn gadede Pgedtrmumt La Jusvm
p:ldw Mowd Al earan .
Fo Tepion A aawlbats
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INVTYALLaATION

INTRODuUL

TION DES
PoNNeeEgs

-]
HAZEN WiLLiA
TMPRESSIDN
DES DONNEES

DARCY WEISBAC

IMPREDSION 7
DES DOMNNEES

Fol T = 4 To WY >« )

ool Az
K LT)

,@

CALLul DES
COoEFFIcie NTY

DY sYITeE M E
LinE AR E

FoR Tz aToNk

Alz, NS5) = D(x)
NFe NIT)

(&)
J= B(t, w)
AT, 3)- 4 '

T=-8(1, K)
fr(m‘)-

(3)

i— (ForL: A BN
To-L 4 N2sd
A(LE Ns)l=0
| Ne= T (L)

J=%(L,K)
AL, 3)= K3

| -T(L K)
‘ A(t,:) -KLT)
I

METHO DE DE
GAUDS )
I- 1 T4=T+4
Cizo; L=T

JL
_>L:0ﬂ Kz L

To N )

[Peﬂ nuTA T\DN—I

I
'bwmon fa R.

E’DBSTITU T|DL]
N REMDNTEEN.‘—P_'

[au-m P, 91

[=)
[F=8 130 FTRTYES) ]
G, w'xJ

coleal d.u PRESY
O NS

lMPREs'&\ON B
BES Re:uL'mn .
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00010 REM ¥ PROJET DE FIN D'ETUDES
00020 REM *DEPARTEMENT:GENIE CIVIL

00030 REM *ANNEE SCOLAIRE :1983/1%984

00040 REM *SUJET:CALCUL D'UN RESEAU DE DISTRIBUTION EN EAU POTARBLE
00050 REM *METHODE: THEORIE LINEAIRE

00060 REM ®*AUTEUR: LAMINE CISSE

0D070 REM x
D00B0 REM %Rk xR Ak kW kAW R TNITIALTISATTI QN % ok % % % v ok % % % % o d % o dodo de ok kW R K%
00090 BEGIN ; PRINT ‘'CS'; FLOATINGC POINT

00100 DIM AC25,25) ,B(25,6) ,G(25) ,H(28) ,K(2%5) ,P(25),Q(2%),T(10,25),V(25)
00110 DIM JC10),C(25) ,N(15),D(25) ,W(25,49) ,R(25),F(258),E(2%9),85(15),L(23)
00120 DIM A8(11) ,BS(B),Cs6(8),D&(13) ,E8(B),C8(5) Hs(15),1I5(8),J5(7)
D0130 DIM KS(15) M$(B) , Ns$(q)

001490 LET AS="CONDUITE NO"; LET BS¢="DIAMETRE"; LET CSs="LONGUEUR"

00150 LET DS="COEFFIENT C"; LET E$="RUGOSITE",; LET G¢="DEBIT"

00140 LET HS$="PERTE DE CHARGE"; LET I$="GRADIENT";, LET J$="VITESSE"
00170 LET Ks="NOEUD NO"; LET M$="PRESSION"; LET Ns$="MC/5"; LET Ps="M"
g0180 LET QS="M/M"; LET RS$="M/B"

00190 LET U=3.1415926; LET G=19.42; LET M1=0

DOZ0O0 REM Rk Mk kkhkkhkk Rk kR Rk W R AWKk k kR K DONNEES % ¥ ok s % % ok de ok d % %% 300 i % e i o e
00210 PRINT "HAZEN WILLIAMS ? M=0 DARCY WEISEACH ? M=1"

00220 INPUT "ENTRER LA VALEUR DE M".,M

00230 INPUT "LE NOMBRE DE CONDUITES DANS LE RESEAU ?", N2

00240 INPUT "LE NOMBRE DE BOUCLES DANS LE RESEAU?" N1

00250 INPUT "LE NOMBRE DE NOEUDS DANS LE RESEAU 2" N3

00260 INPUT "“PRECISION DESIREE ?",El

00270 LET N4=N3-1,; LET NS=N2Z+1

00z80 FOR L=1 TO NI

00290 PRINT “NOMERE DE CONDUITES DANS LA BOUCLE",L,"?"; INPUT J(L)
00300 LET Né=J(L)

00310 FOR K=1 TO N¢

00320 PRINT "NO CONDUITE",K,"DANS LA BOUCLE ",L,"?2"; INPUT T(L,K)

00330 NEXT K

00340 NEXT L

00350 FOR I=1 TO N4

003460 PRINT "NOMERE DE CONDUITES AU NOEUD",I,"?"; INPUT N(I)}

00370 LET N7=N(I)

00380 FOR J=1 TO N7

00390 PRINT "NO CONDUITE",J; PRINT "AU NOEUD",I,"%?"; INPUT B(I,J)

00400 NERT J; NEXT I

00410 FOR I=%1 TO N4

00420 PRINT "SAIGNEE AU NOEUD",I,"?"; INPUT S<I)

00430 NEXT 1

00440 ON M GOTO 00450.,00510

00450 OPEN (1) "“EP359002"

00440 FOR K=1 TO N2

00470 READ (1) I,D(I),L(I),C(I}

00480 NEXT X

00490 CLOSE (1)

00500 COTO 00540

00510 OPEN (1) "EP33%002"

00520 FOR K=1 TO N2

06530 READ (1) I,D(I),L(I),ECI)

00540 NEXT K

00550 CLOSE (1)

¥ X % ¥ =% %X %
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D0560 REM *%XKARXRXX XX XK Ak X%k * [MPRESSION DES DONNEES R % %k k& &k K f sk dk s % % Rk % & % %
pP0O570 OPEN (&) “LP"

00580 PRINT (é) 'EP',"DONNEES"

00590 PRINT (4) "*xkxkkk!!

00400 PRINT (é) "NOMEBRE-DE CONDUITES DANS LE RESEAU:",N2

0610 PRINT (6) "NOMBRE DE BOUCLE DANS LE RESEAU:" ,NIi Y
00620 PRINT (&) "NOMBRE DE NOEUDS DANS LE RESEAU:",N3

00630 PRINT (&) "PRECISION:",E1l

00&40 ON M GOTO 00é50,00810

004650 REM %M ek wkkk k¥ w KA RKHAZEN WILLTI AMS % % k% s e ok s ok v i e s f Joh %os o %03 %0 % ok % % % o dok
0440 PRINT (4) MM AAKARKRKKKRKKRUKKRKRK A M KRRR KRR KRR R A AR R IR KRR KKK R MR kY
004870 PRINT (&) "mkkxkkwnl!

00480 PRINT (&) "*x" a(4), A%, A(17),"%*" a(20),B%,38(31),"*" 4(34),Cs,a(44), "%,
00490 PRINT (6) a4(47),DSs,4(82),"%"

Q0700 PRINT (&) "“"*" a(317),"%*" ,23(29),P6,a(31),"*" 4(38),P5,3(44),"*" ,&(82),"*"
00710 PRINT (&) "HEXKKKKKRKKKXRA AKX AR AR AL KRR AR KRR KRR NK KRR KRR KRRREH KRR RN

00720 PRINT (4) "Ekshkdkhkdnkkn

00730 FOR I=1i TO N2 .
00740 PRINT (&) “¥*,a(7),I,ac1?), "%*" A¢21),DCI):"a. adaa", a(31),"%*" 3(346),L01Y,
00750 PRINT (é6) a(44), "*" a(51),CCI),a¢62), "%"

00760 NEXT I

00770 PRINT (&) "RRARIIMEAR K KARKR K MK R KRR AR ARR KRR NN R R AR RR Ak R R kR AR

00780 PRINT (6) "HWRXKxxkhhknnk!

00790 CLOSE (4)

00800 GOTO 00990
00B10 REM RKHXKRKAKKRNUKKRAKK KX KDARCY WEISEACH R ¥ H R Rk KRR R A KK R KKK RN KRN AN

00BZO PRINT (&) RN ARK AR RRRR AR AR AR R R AR RN AT REAR AR R TR AR AR kN
00830 PRINT (&) “*' , A(4) AS,a(17),"%",3(20),B8,2031),"%" 4(34),C8,a(44),"*",
00840 PRINT (4) a(47),E$,a(57), "*"

DOBSD PRINT (é6) "*" , 2(17),"%",4(24),P§,4(31),"*" a(38),Ps,2(44),"»",

00860 PRINT (4) 3(50),P$,a(57), "*"

00370 PHINT (&) TR R R R KN Rk R R R R R R R R R kN R R Rk R R R R R R R R AR RN RRA AR R R
00880 FOR I=1 TO N2

00890 PRINT (&) “X" ,a(7),I,a¢17),"*", a(21),D(I):"4. 244",2(31),"*",4(36),L(1}
00900 PRINT (&) &(44),"*" 3(48),E(I):"4 444444 ", 4(57), " "

00910 NEXT I

00920 PHINT (&) PE MW R R M R R R M R R R R R R RN R AR AN RN R AR AR R AR R R R R AR RN
00930 CLOSE (é4)

00940 INPUT "VISCOSITE CINEMATIQUE 2", H1

00950 FOR I=1 TO N2

00960 PRINT "ENTRER LE COEFFICIENT DE HAZEN WILLIAMS DE LA CONDUITE",I

00970 INPUT C(I)

00980 NEXT 1

00990 RUN "EP359G2"

01000 RESET

D1010 REM Nk kX AXRA Rk XAk kXSOUS PRHOCRAMME"EPISTCZ"RHRHAAA ALK A A KA AR AR KKK HKRKNR
01020 PRINT 'CS'; FLOATING POINT

01030 IF M1>0 THEN GOTO 01080

01040 FOR I=1 TO N2

01050 LET F(I)=10.667*L(I)/(D(I)*%q B71%C(I)*xX1 852)
01060 LET K(I)=F(I}

01070 NEXT I

01080 FOR I=1 TO N2

101090 FOR J=1 TO N2

01100 LETLf<1,J)=n
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Ellld
01120
01130
01140
01150
Di140
01170
01180
01190
01200
01210
01220
01230
01240
01250
01240
01270
01280
012920
01300
01310
01320
01330
01340
01350
01340
01370
01380
01390
01400
01410
01420
01430
01440
01450
01460
01470
014840
01490
01500
01510
01520
01530
01540
015S0
01560
01570
01580
01590
01600
01610
014620
01630
01640

014650
|

REM ®xkx%*%*xCALCUL DES COEFFICIENTS DES EQUATIONS DE NOEUD % % % %% %
FOR 1=1 TO N4

LET A(I ,N5S)=8(I); LET N7=N({(I)

FOR K=1 TO N7

IF B(I,K)>>0 THEN COTO 01190

LET J=-B(I,K}; LET A(I,J)=-1

GCOTO 01200

LET J=B(I,K); LET A(I,J)=1

NEXT K

NEZT 1

REM *wx k& *x*CALCUL DES COEFFICIENTS DES EQUATIONS DE BOUCLE # %% % %% %% ¥
FOR L=N1 TO 1

LET =(-LI+N2+1

LET A(I NS)=0; LET N§=J(L)

FOR K=1 TO Né

IF T(L,K)>0 THEN GOTO 01300

LET J=-T(L,K), LET A(I,J)==-K(J)}

GOTO 01310

LET J=T(L.K); LET A(I,J)=K{(J}

NEXT K

NEXT L

RUN "EP359%G3"

RESET

REM R%xx ki xx ke x*SOUS PROGCHAMME MEPISCIT " ek e w % %o ool Rk R RN KR
REM XAk kXA A XXX ¥k XKk XX*RESOLUTION DU SYSTEME LINEAIRE PAR LA METHODE
HEM DE CAUSS

PRINT 'CS8'; FLOATING POINT

LET I=1

LET T1=1+1

REM ®¥%dkudkkax*RECHERCHE DU PIVOT MAX
LET €1=0; LET L=l

FOR K=1 TO N2

IF Ci>=ABS(A(K,1)) THEN GOTO 01440

LET L=K; LET Cl=ABS(A(K,I))

NEXT K

IF Ci=0 THEN GOTO 01570

REM #®akkixixxxx PERMUTATION

IF L=I THEN GOTO 013540

FOR J=1 TO NS5

LET Ti=A(1,J); LET A(I,J)=AC(L,J); LET A(L,J)=T1l
NEZXT J

REM %¥x%xxxxx*xDIVISION PAR LE PIVOT MAX
FOR J=I1 TO NS

LET ACI ,J)=AC1,J)/ACI, I}

NEXT J

IF I=sN2 THEN GCOTO 0146640

REM ®Rxdxx%xwSUBSTITUTION

FOR K=I1 TO N2

FOR J=I1 TO NS5

LET ACK,J)=A(K,J)=-A(K,I)*A(I , K J)

NEXT J

NEXT K

LET I=I4+1

COTO 01400

NEXT J; NEXT 1




01460
01670
01680
01690
01700
01710
01720
01730
01740
01750
01760
01770
01780
01790
01800
01810
01820
01830
01840
01850
018640
01870
01880
01890
01900
01910
01920
01930
01940
01950
01960
g1970
01980
01990
02000
02010
02020
02030
02040
02050
020640
02070
02080

02090
02100
02110
02120
02130
02140
02150
02140
02170
02180
02190
02200

REM *%%x%xkxk*x*xREMONTEE

FOR L=2 TO N2

LET I=N2-L+1

LET I1=I+1

FOR K=I1 TO N2

LET A(I ,NS)=A(I ,NS)-AC(K,NS)Y*A(I ,K)
NEXT X

NEXT L

RUN "EP35%GS"

RESET

REM * %Kk AX XAk A R ARARNNSOUS PROGRAMME "EPIS9CE"HARANAAXRAAAAXTR AR
PRINT *‘CS'; FLOATING POINT

IF M1>»0 THEN GOTO 01800

COTO 01810

LET S1i=0

FOR I=1 TO N2

LET Q2=A(I,N5)

IF M1>0 THEN COTO 01840

LET Q3=0Q02

GOTD 01880

LET Q3=.5%(Q(1)+Q2)

LET S51=51+ABS(Q(1:-Q2)

LET Q¢I)=0Q3

LET Qi=ABS(Q3)

ON M GOTO 01910,01930

LET K(I)=F(I)*xQ1* B52

COTO 02060

LET R1=E(I)/D(I)

LET Kil=148*L(I)/(UXXZXDCIINXRSHC)
LET KZ=4/(UxD(I)%H1)

LET R=K2*ABS(Q(I)}

IF R{(=1 THEN GOTO 02000

IF R>2000 THEN COTO 02030

COTO 02010

LET R=1

LET F=64/R

GOTC 02050

LET Al= 09%*R1%*%* 225+ .53%R1; LET AZ=8BB¥*R1*% _44
LET A3=1_ 42%R1i%x% 134, LET F=A1+A2*%R%¥%(-A3)
LET K(I)=Ki*xF*xQl1

NEXT I

LET Mi=M1+1

PRINT "NOMERE D'ITERATIONS:" ,Ml; PRINT “ERREUR COMMISE:",S1
IF 81=0 THEN COTO 02110

IF 81<E1 THEN GOTO 02120

RUN “"EP3359G2"

RUN "EP359G4"

RESET

RBEM *xxukkxxdkx %3OS PROGRAMME ”EPSSQGQ"‘!**W*****“_ﬂ**ﬂ*******lﬁl"
REM % RA Ak XKk Xk A ARAXAXXRESULTATS
FLOATING POINT

ON M GOTO 02180,02250

FOR I=1 TO N2

LET Q1=ABS(Q(I))

LET H(I)=F(I)*Q1%xx] 852




50 —
02210
02220
02230
lozz40
02250
02260
02270
022840
102290
‘02300
02310
02320
02330
02340
02350
02360
02370
02380
02390
02400
02410
02420
02430
02440
02450
102440
02470
02480
02490
02500
02510
02520
02530
02540
02550
02560
02570
02580
02550
02400
NZ2&10
02620
02630
02640
02450
02660
02470
02680
02690
02700
02710
02720
02730
02740
02750
02760

02770
|

LET GUIY=HCTIYILCT)

LET V(I)=4q*ABS(Q(I))Y/(UXD(I1})=%x2)

NEXT 1

COTO 024140

FOR I=1 TO N2

LET R{I)=ECI)/DCL)

LET Ki=14*L(I)/(Uxx2*D(Iy*%x5%G),;, LET K2Z=4/(U*D(I)*H1)
LET R=K2*ABS(Q(I1)) i
IF R{=1 THEN COTO 02320 |
IF R>2000 THEN GOTO 02350

GOTO 02330

LET R=1

LET F=64/R

GOTO 02370

LET Al= 094*R(I)%*%x 225+ 53*%*R{I); LET AZ=88B%R(I)%*_ 44
LET A3=1.62%R(T)%** 134, LET F=Al+AZ*RXx%(-A3)

LET HC(I)=K1XF*Q(TI)%*%2

LET GCI)=sHC(ILY/L(I?

LET V(I)=4®*ABS(Q(I))/ (U*D(I)*x%*Z)

NEZT 1

REM *%®x*kxk*x*¥*CALCUL DES PRESSIONS

INPUT "PRESSION AU NOEUD 1?" ,P(1)}

OPEN (2) "EP359001"

FOR I=1 TO N2

READ (2% W(I, 1) ,W(T,2) W1, 3),W(l,4)

LET N=W(I,1)

LET ¥=W(I,62)

LET P(Y)=P(N)+W(I ,3)-W(I, 6 4)-H(I)>

NEXT 1

CLOSE (2

OPEN (4) "LB"

PRINT (4) 'EP',"RESULTATE"

PRINT (&) "' dokkokdkkwkk

PRINT (&) "XRKHKKKRKIXKRRKK KKK KK KKK IR R I RRAAK R RR |

PRINT (&) hmkfon W m s % % % % ok v % oo % ok ok ok v i g i v o e o i kg 1

PRINT (&) "%" , 8¢(4) A% ,4¢18),"%" 2(21),0%,8(28),"%",3¢31),HS,

PRINT (A) A(¢(4B),"x" A(31),1%,&(61),"*" 2¢&4),J%,4073), "~
PRINT (&> "®" &A(18),"%*" 3(21),N¢$,ac28),"*" , a4(38),P5,a¢(48),"w",
PRINT (&) a¢(33),05,a(é61),"*" 3{(46) RE,a(73), "¥"

PRINT (&) "REAKKRKEKEHAKA XA R KL A RRR AR MR R IR R RN R KR KRR

PRINT (&) sk ko %ok sk ok ®ok s % i % R % d kW% % % Kk ok %% v

FOR I=1 TO N2z

PRINT (4) "*" a4(7),I,4(18),"%*" a¢20),0¢I):"-3. 83a4",a(28),"*",

PRINT (46) &(34) H(I):"&& 444", 6 a(48), """, a(52),G(I):"a. aaa" a8
PRINT (&) 3(Cé&1)y, "*" 2(&5), V(I "4 2a4",48¢(73),"x»" ?és
NEXT I .
PRINT (&) " HAKKAKEAKEE XA UK KRKXN KKK ARRR KRR AR AR KRR MR

BPRHINT &) "k dedsdeod ok wodo ko d ok ko Rk % 3wk m ko ok ok ko ko sk % !

PRINT (&) "“*" a(¢(4) Ks,4¢14),"%x" 3(17) M6, ,4(29),"®r"

PRINT (6) "*" a{14) "*", a(20),P%, a(29),6 "%

FRINT (&) "R m ww sk ko %ok ok ook ko &k &k ook don s ik % 1

FOR J=1 TO N3

PRINT (&) "% 3(7),J,4{(149)," %" a(18),P¢(J): :"a&.2a4",4¢29%),"xn"
NEXT J

PHRHINT (&) "ddedkohodhoo Wk sk s ok ook & v o ok i s ok o e W ok ok e i 1t

CLOSE (6)

END




3.3.6 EBxemple

Nows owsms Dw\)ws Aon Da o &em\hwu&@ de
R /kﬁu%L kKYs

0) Darcy Wes ach

DONNEES

*

L B

NOMBRE DE CONDUITES DANS LE RESEAU:
‘NOMBRE OE BOUCLE DANS LE RESEAU:

.002

"|NOMBRE DE NOEUDS DANS LE RESEAU:
PRECISION:

10

IARAARA A AR AR AR AKX A AAR AKX A RN AR N R RAAN AR R XXX N A AR A RR N AR RN KR XN R
RUGOSITE

‘v
*

I EE R NS EEEREEEEEER R EEERERERSEES]

* % w ¥ % % * ¥

b4

R
®

L
*

W

"
*
n
»
]
n
*
L
®
*"
®
*
x
L
X
n
X
*
L
%
n
*

CONDUITE NO

1

QN A S W N

9
10

ESULTATS
AN N RN

@~ 0 S @ e

~0

10

NOEUD NO

*
n

n
*

*

* % % * * % ¥ *

L.

LB S B ARREREEEREEES]

DI AMETRE

M

. 255
. 255
L2558
.15
.15
. 205
1,205
. 205
. 205
. 205

»

* % % % X % % W * * »

»*

I B S RAESEEEERERERARREREREESE]

N0 A D e B e

a

HHF XA AARAKARNT R RRNARNRE KK KN %k

x DEBIT
* MC/S
I B2 SRR EEEN
® S101
* .09%
* .063
* .009
x .032
* .047
* .04t
* L0221
* 054
x L0456
PRESSION
M
10.
7.461
$.556
8,235
14.843
14.764
14.58%
7.563

R K kKA KK
q.
2.

»*

*
L]
*
*
1]
n
*
b ]
*
"

»

»w

LB R EEEREREERESSE]

* % 2 %* X% ¥ X »

*

LONGUEUR

LA R RS SREREREERRRRRRRSRRRRRRRRRREEREES]

HARRER AR A RN AR AR R AR AR AR R AR R R RN Rk Nk
CONDUITE NOQ

PERTE

2.
2.

M

ago
150
150
150
150
300
150
300
i50
300

*
"
*
"
*
*
*
*
"
»
n
*

*

M

n
*

B REREEEEESN]

.00015
00015
.00015
.00015
00015
.000153
00015
. 00015
.000tS
.0001S

LB B R RS EEEEEEERERESRE]

*
"
x
*
"
*
x
x
»
*
*

ERARRARAKRAR KRR AR A ARA A KR AR R AR RN A RN KRR
VITESSE

DE CHARGE * GRADIENT
M * MM
e R gk e d gk W e e ok ok ok T e ook W e o W ok koW ok ok
539 * 015
157 * .014
906 * 006
L 32 * .02
.08 * 024
079 * 01
178 * .008
65 * .00z
021 * .013
9912 * o1

L]
"

LA R RN BEEESEE]

b 4

* % % X% % * * *

"
LA AN R SRR RRRREEREES R ERERERRARREREREEERRASR R RERRREREERRRERRRREEEEEEEY

1
1
1

1
1

M/5

.983
. 933
L2379
517
.803
419
.237
L6346
. 431
.398

*
*
"
x
n
*
x
n
x
n
x
n
b 4

N

i



5%

DONKZLES

4

NOMBRE DE
NOMBRE DE
NOMBRE DE

KK KR & X

b) RAZRn Williansg

CONDUITES DANS LE RESEAU: 10
BOUCLE DANS LE RESEAU: 3
NOEUDS DANS LE RESEAU: 8

x

x
x
*
*
x
x
x
*
x
x

COEFFIENT C

x
x

LA RS S S EERERREEREE,

120
120
120
120
120
120
120
120
120

*

PRECISION: .002
Pk M ok Kk K v ok v ok o i o O i Jk ok v ok i ok ok ok o o o Ok 0kt Ok 0k Y ok i Y ok dk ok o o R R o gk Ok ok s v ke R R e R R kX
* CONDUITE NO * DIAMETRE * LONGUEUR

] * M « M

WO % Rk e W dk ok Y o o Yr ok e ok ok i o ok W e o o v o ok R Ok ok Ok Ok Ok K W ok e e R K

* 1 * 255 * 300

* 2 * 255 * 150

* 3 * 255 * 150

* 4 * 15 * 150

* 5 * 15 * 150

* é * 205 * 300

* 7 * 205 * 150

% 8 * 205 * 300

* 9 * 208§ * 150

* 10 * 208§ * 300

WK K K A KR R e sk ke R ok kR gk e R R R R R R

RESULTATS

x

R K kW kR A vk Y R O o R kR R Rk R kR

x

O % % % ox % % % % % % X % % % % * X% X X%

"

*

KR KKK KKK N

x

CONDUITE NO * DEBIT * PERTE DE CHARGE *

120

GRADIENT
M/M
AXKKIAIK KK XA K
.016
.016
.007
.002
.029
.012
.009
.003
L0153
.011

BB SRR SRR R RRER R REESE]

x
x
x
x
*
x
x
*x
x
x
x
x

x

*
x
x
*
*
x
x
*
*
*

LA R SRR SRR SRR LSRR SRR ERRE R ERERRRES]

x
x

4

* % * X% ¥ *

‘_

®
x

VITESSE
M/5
IZEEEEES SRS
1.958
1.95°9
1.214
. 466
1.886
1.415
1.233
. 653
1.644
1.38¢

* MC/S * M *
t*)(3ﬂ***ﬁ!ﬁ!*!!!*ﬁ!ﬁ*ﬁ!ﬁ!!!!ﬁtﬁ!!!!!ﬁ**!!!!ﬁﬁ*!vﬁ!
1 * i * 4.933 *
2 * 1 * 2.468 *
3 * 062 * 1.017 *
4 * .008 * .321 *
g s * .033  x a.276 *
3 * 047 x 3.487 *
7 * .041  » 1.351 *
8 * 022 x . 834 *
9 * 054 * 2.302 *
10 * 046 * 3.356 *
*!*ﬂﬁﬂ!*ﬁ!*!!!!ﬁﬁ**ﬁ!ﬁ*!!!ﬁ!*!!!ﬁ!!!!!*ﬁtt!!!!t!!!i!*!!!!ﬁﬁﬁ!*!!ﬁ!**!ﬁ!!ﬁ‘
NOEUD NO * PRESSION *
* M *
(2B SRR SES SRR RRERERRRRE S
1 * 10. *
2 * 7.067 *
3 * 9.65 *
a * 7.256 *
5 # 14.532 *
3 * 14.045 *
7 * 13,422 "
8 * 6.694 *
(2R R R AR S SRS SRS SRR NEEEEESES ]
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