Ill.l.l.l.l.'l.llll

e [T T R P e

e el Sl iy el S i S i e Ty, "l o ey iR N

S6"PEL ‘S
3€E "63+% ‘£
[19°329 T
12°2S2° 1
IGETIS

-
"i'lll'l'llll — — . — — W —

chb "26% “ES
02868 ‘E1
08 "26S ‘0Ot
02 EZ0 ¢

BE "Bp5EEE
31 "B61E 222
EC"EBS “SIT1
067196 ‘2
39 “SH ‘653G
99°SZ29°ETI1
E1°S52 ‘061
06°9¢2 ‘62

Illl'llllll —— N ———— . S —— — ——

. O 129 °E9p ST U TSR
. PP 0OPD‘S Bi&S . P2 P6¥ PSS
. OI°CSB‘pI 60 "BE :

. 26 "S9PS 66°G + B¢ °908°c

s Va9 I8 28 X

STl 8S "¢ :

w L an 339" :

» 39°¢ 39 ;

“ mm.mmmdom SHECSEONZARCE R VR

. OC "309°E Sy 4y R R IR
. 80 P2ET 87 “9F : 96285 °35
. 36°080°T 2GS 22 » BO"OEI ‘09
s paepl ¥C bl sty LR AT C

: Z6°0E Z2€ "0E :

S EISCH> Tl =T |

. &6 862 LT :

Y HE T )| = :

: BT°01¢ e E ”

{ AN Qg -g 1

82781, PlaC _

R TSR T - T

T2 e "¢

7 Si= T == ;

v B2=9 =T _

S CZe 20 16 °v6 :

. 90°893°? YSTELZ :

TP (= P ¥0 St "

. PB"£97 8% "EE :

IR PH /0P 8% "EE€ -
+ 0B°38 08 °5 ;

3 SRS =17 :

. 00°922°2 =y = “
» B8°0PS ‘T ICEE -
» BST/EY P "
s O2°E4T 81 "
m 18 1335d OI&HLINN | 161 3e4d
m 8v0 ; 350
: SEORd TN "

B 2 el 20 el G 53

= BT = O
gE "5399 "¢ !
KB 118 31

8E "26S ‘2

3S°060°12
BE "6EC ‘31
68 02211

8E "G58°S

illllllllllllll['llllll

'Il'[llllllll'l'i S e . — — — — — S —— — ——— Illl'llllllll.ll ——— e —— — W — I!Illlllllllil

! . ¥9°BI3°‘EB 9 02

. BB 65P ‘221 2Rz ¥ DSt S Ev2

” » 0 "B6S0“BE ¥ "25C

: , 08°959°C [ "2EE

: . 00°9ST1 951

" . 00°$29 SG1

" . 00°9S1 SGT

: R PG ) a4 L

" BB AN ET 6 08I

: 4 {0r 2l At A

“ , 08°391S°‘p [°v6

“  00°"¥65 V65

. 2% 009 ¥°N0S ! 0262l C hZT
+5"305 Y O T e FPoTIE
JET02E "D I 206 | B2 :9¢Z%1 221

| y 09722 °E 9-11E

_ . 01 260 °E TS (=P

" : 0B°B2S ‘I ¥°BIC

: . 0S°EZ9 L2l

“ : 02 EI$°S 9 T1E

: v 02°296°1 [°182

: . DB 2T23E ¥ BIZ

: + 0S°E29 2areT

S rES Gy BEWCER 1 [UREOZ2ZFEE " 19E

5 I 1T bEEPTZ AT EC SO E 082

D2 0S8 °El SR o A RERG 70 8281

, 95°Be2y ‘2 ZSHEGEN 2 BEEOT T 3 6ET

: B9 SI°1 962 Y DRSO S 6ET

\ PLEBLCEE 6 "2EI‘S ! 09°09E [°09

197006 BSS P ES ¥26°‘E ! 09°EZG‘SS 8 8%

» P2°901°021°T 9Z°1#9°2 ! OF"$SI 91 ["8E

< LTS R SR TG I R ICE NG R 2T S 62

. P6°CP6 “PEI S=EEL ) AEREDAE ¢ BI

I DAY CQEBES | 1 p9=22p5T 9°GI

t——————— e e

" TH133Hd CIdHLIINN | THIJ3Hd OIdELIND

——————— e e e —_—t———————————————————— e

“ 5SSO " %0

I"Illll — — I_I‘IIIII.IIIIIIIII

c00S0S
Ov1EZH
i00sIS
02Zv20S
cI120S
[TIC0S
CITI20S
OI0SE

ZITIS
WITIS
6S1T1S
{S1T1IS
88IT1IS
S6ITIS
i6ITIS
SCIZI5
SCIZIS
PCICIS
cClIZIs
3SOCIS
SS021IS
PSGCIS
¢S021IS
¢e0I 1S
I60T1IS
POCOLIS
CcO0TIS
[BOL1IS
SECOIS
SECOIS
vECQOIS
EECOIS
[EQOIS
OEDOIS

L ] - . L - - - - L - - - - - L - -

u)

v.

=4 'I."'J rl.:l

W (NN NN

)
™ ™ o o v e P e ey

- - - - L - - - - - - - - - - L - - - - L - W

Hvarmmr-cnmo-—«mm¢u*wmr-~-c-3m

IIIIIIIIIII'II'II'I"'I

- - - LI | - - -

. — T — N — T ——— — — IIII'{I'II"I"

-‘.l.IIilll'lillll'li'I||Il|llhlllllll.'|'

- -

III'IIII'II'I}IIIII i — — — — — —

v ¥8I1. 43
JBE ” W
S01 " g3
3 : B3
I : "3
14 : U3
[ " H3
[ " g4
=/ : B3
FE " 53
3Y - H3
Ol : 53
I : H3
= : "3
2 “ H3
[1 : B3
i1 : 53
2 : =
S : o3
2C : H3
Z : H3
21 : H3
S : H3
Zb - H3
bE - 53
32 : 53
=) : d3
8 : d3
3 : ~
SR ~
yer : W
bEP : "
361 . ~
ATASY - W
: ONN
¥ vy 0a3C8NJ




- Tl N A T e

B T T R e S e i T . R B T T W Sy T ren e

& 7 DESCRIFCION DE LA - FORMULA POLINOMICA DEL S ISTEMA
DENESRUMAN GO
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VA Valvulas y Accesorios 0Z0
BRR Bridas. Planchas. Fierro Liso 054
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GU Gastos Generales y Utilidad DS
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ANEXDO No. 1

PROGRAM CROSS:
USES CRT,PRINTER;

VAR C,0,AL,D,HF :ARRAY ;1,.200¢; OF REAL:
[P, ISAMEE: ARRAY i1..200¢ OF INTEGER;
INI,MAL,NCOR:ARRAY ;i..40¢ OF INTEGEK;
VP HFP:ARRAY 11,.5¢ OF INTEGER;
LG:ARRAY 1. .2¢ OF STRING 8¢,
UND:ARRAY 1..2¢ OF STRING;3¢;
[FRLL,L,INIA, IMAX ,NTUB,NCIRC,I,CA,J ,NN,LPS,LNG: INTEGER]
PGT,SMILE ,SUMHF,SUMDI,DIHA,V,DG,CC:RERL; -
A+ BOOLEAN,
ARCH; ChAR;;

L8REL 1,3,5,b,7,8,REINICIO;

FUNCTION FOT{X,Y:REAL):REAL;
BEGIN A
POT:=EXP(YELN{X));

END:

BEGIN

[RUEGGRS

WRITELN( PROGRAMA DE ANALISIS DE REDES DE TUBERIARS )i
HRITELfi’31:!3!1:!liéittt:lttlttt!!X!:t!ttttzH!tt!!!:!!ltttltt!:tttttttt!t!tttlt!tttttt');

OND:1¢:="(BFM)": UND;2¢:="(LFS)'; LBité:=' (PIES)'; LBi2¢:="(METROS)";
FOR 1:=1 TO 40 DB NCOR;I¢:=0;
JRITE{'CASD %: ');READLN(CA);

RITE('NUMERD DE TUBERIAS : '); READLN(NTUB);
WRITE('NUMERD DE CIRCUITOS : '); READLN(NCIRC);
WRITE('COEFICIENTE DE HAZEN-WILLIAMS : '); READLN(CC);
ARITELN; |
JRITELN{'CIRCUITO INICIAL 'FINAL'):

FOR 1:=1 TO NCIRC DO
REGIN
WRITE(1:3,’ ') sREADLN(INT 16 HAX i 14);
END;
WRITELN;

WRITE('DIGITO INDICADOR DE UNIDAD DE CAUDAL (0=6FM, 1=LP5) : ")3iREADLN(LFS)]
WRITE('DIGITO INDICADOR DE UNIDAD DE LONGITUD (0=PIES, 1=MTS) : "); RERDLN(LNG);

CLRSCR; |
HRITELN(' DATOS DE TRAMOS');WRITELN;
WRITELN( TRAMO LONGITUD DIAM. OTRO CIRC. OTRO TRAMO );
WRITELN(" " \LGiLNB+1¢ " (FULG) ") sWRITELNS
FOR T:=1 TO NTUR DO
BEGIN
WRITE(T:3," ")s READLN(AL i¢,DiIe,IPi1c, ISANER 1¢);
END;
CLRSCR:

WRITELN( - CRUDALES DE LOS TRAMOS®),




WRITELN;WRITELN( TRAMO  CAUDAL");

WRITELN (& (UND LPS+1¢); WRITELN,;
FOR I:=1 7O NTUB DO
BEGIN Bt
WRITE(I:3," ")y READLN(Q;I¢);
END;

7:{% CONSISTENEIA DE DATOS #)
FOR 1:= 1 TO NTUR DO
REGIN |
NN:=15ANER  I¢;
IF NN=0 THEN GOTO 1:
DO:=0;i¢+0 NN :
IF DRCXO THEN
REGIN
JRITELN;WRITELN( 'DESBALANCES EN TUBERIAS ',1:4,' Y ' NN:4):
WRITE('CORRECCION DE CAUDAL TUBERIA A: ', I, ='):READLN(D;I¢):
WRITE('CORRECCION DE CAUDAL TUBERIA h: ' NN,‘'="):READLN(D;iNN:):
END;
13END; -
REINICIO:FOR I:= { TO NTUB DO
REGIN |
NN:=ISAMER; I¢:
IF NN=0 THEN GOTO 5;
IF DiIc{>D;NN; THEN
REGIN
WRITELN;HRITELN('DIAMETROS DIFERENTES EN TURERIAS ',I1:4," Y ' NN:4):
WRITE('CCRRECCION DE DIAMETRO TURERIA A: ',I,’'=");READLN(D;I¢):
WRITE('CORRECCION DE DIAMETRO DE TUBERIA R: ' ,NN,’='):READLN(D;{NN:):
END;
S:END;
($1MPRESION DE DATOSS)
:LCLRSCR
HRITE{'DESEA IMPRIMIR DATOS? (5/N): *)3ARCH:=READKEY:
IF (ARCH IN ;'S',"s'() THEN
REGIN
WRITE('ALISTE IMPRESORA Y PRESIONE CUALQUIER TECLA'):ARCH:=READKEY:
WRITELN(LST, ANALISIS DE REDES DE TUBERIAS POR EL METODO DE HARDY CROSS'):
WRITELN{LET); |
IRITELN(LST, 'CASD h:’,CA," DATOS INICIALES');NRITELN:
WRITELN(LST, S48 a8ttt aasa s s sa s g aaaanaass s aaaasaassssssaataqsssassssssssssey’),
KRITELN(LST, CIRCUITO TRAKO LONGITUD DIAMETRO CIRCUITO  TRAMO  CAUDAL');
HRITELN(LST, ' ,LBiLNG+1¢,’  (PULB)  ADYAC. - EGUIV.  *,UND;LPS#1;):
WRITELN(LST): '
FOR 1:=1 TO NCIRC DO
REGIN Pt
FOR J:=INI;I¢ TO MAX;1¢ DO
BEGIN

HHE




WRITELN(LST, I NN:10 AL NNG:12:2,DiNN; 21022, 1P NN; 8, ISAMEB{NN¢:9, " sBiNNg:9:2);
END;

END;
END;
HRNITELN;WRITELN("PRESIONE “ENTER " PARA CONTINUAR');
ARCH: =READKEY;
CLRSCR;
WRITE( DESER CORREGIR DATOS DE ALGUN TRAMOD ? (S/N): ');ARCH:=READKEY;
It (CARCHOIN 15", 57 ¢) THEN

BEGIN

ARITELN{ TRAMO A CORREGIR= ');READLN(NN);

CLRSCR; ‘

WRITELN( TRAMO LONGITUD DIAMETRO CIC.ADY. TRAM.EQUIV, GASUMIDOD'):

WRITELN(' yLGLNG+1¢, "PULGADAS ") ;

MRITE (NN, ") ;READLN{AL {NN¢,DiNNg TP NN; , ISAMER NN;, 0 NN.,)
GOTO 6;

END:

IF LPS=0 THEN FOR T:= { TD NTUR DO Q;1¢:=0;1¢86.3089E-2:
IF LNG=0 THEN FOR I:=1 TO NTUB DO AL;I::=AL;1:40.3048;
(t INICIO DEL ALBORITHO )
3:FOR 1:=1 TO NCIRC DO
BEGIN

SUMHF :=0;

SUMDI ;=0

INIAz=INI; I¢;

IHAX:=MAX; I¢;

FOR L:=INIA TO INAY DO

BEGIN
IF BiLs=0 THEN
EEGIV
WRITELN{' LQUDAL IGUAL A CERC EN TUBERIA “,L);
HALT; '
END:

Vi=FBS (1. 97480;L¢/SOR(DiL:))

HF iL¢ :=492,68POT (V/CC,1.85)3ALLé/POT (D Le, L. 165)8ABS(Q;:L: ) /0;Ls s
DIHR:=HF ;L /QiLes

SUMHF : =SUMHF +HF j L;

SUMDI :=SUMDI+DIHD;

END;
Cilés=-5UNRF/(1.85¢5UMDI };
END;
FOR I:= 1 TO NCIRC DO
cEGIN

INIA:=INI;I¢;
IMAX; =vnx-1¢,
FOR 3= INIA 0 IMAX DO Bidc:=0idctCiles
END;
FOR LL:=1 TO NTUB DO
IF IP;LL:50 THEN
REGIN
IPP:=1PLL
BiLLé:=BiLLé-CiIPP,:
END;
FOR LL:=1 TD NCIRC DO




IF ARS{C{LL:)>0.05 THEN
BEGIN
NCORLL::=NCORLL #HL;
IF NCORjLL¢¢=100 THEN GOTO 3:
WRITELN('SE HA EXCEDIDO 100 ITERACIONES'):
HALT;
END:
ELREEQ |
walTELng ALISTE INPRESORA PARA VER RESULTADDS Y PRESIONE ENTER');ARCH: =READKEY ;
WRITELN(LST,'CASC k:',CA, "t DIAMETROS INICIALESS'):
WRITELN(LST, 'TUBERIA DIAMETRC LONGITUD CAUDAL $% PERDIDAS 33 FENDIENTE VEL,'):
WRITELN(LST," (PULG)  *,LG;iLNG+1¢, " *,UNDiLPS¢i¢,"  ',LBiLNG+iz," (PSI) (%) (MT/5)"
WRITELN; '
FOR J:={ TO NTUR DO
REGIN
Vi=ABS(1.97440J¢/50R{DiJ¢));
PS1:=1,420274HF {J¢:
SMILE:=1000,08HF ;J¢/AL;J::
IF LPS=0 THEN 0;J::=0;J:115.8507;
IF LNG=0 THEN AL;J¢:=AL;J:/0.3048:
WRITELN(LST,d,"  "\Didéslds2," “,ALiJc:B:2," *,0,0::B:2,HF;J;:8:2,PST:8:2,OMILE:R:2,V18:2):
END;
ARITELN;KRITELN{ FRESIONE “ENTER" PARA CONTINUAR'):
ARCH:=READKEY;
ELnaLn,
WRITE (*DESEA CAMBIAR DE DIANETROS 2 (S/N) : ") ;ARCH:=READKEY:
IF {ARCH IN ;'S’,’s'¢) THEN
BEGIN
CLRSCR; RRITE
FCR I:=1 TO
REGIN
HRITE(I:8,D;12:8:2," ‘)3 READLN(D;I¢):
END;
GOTO REINICIO:
END;
CLRSCR;
4RITE("DESEA IMPRIMIR ? (S/N) : ');ARCH:=READKEY:
ARTTELN; WRITELN
IF (ARCH IN §"S","s'¢) THEN
REGIN
WRITE('ALISTE LA IMPRESORA Y PRESIONE CUALGUIER TECLA');ARCH:=READKEY;
WRITELN(Ist,"  ANALISIS DE REDES DE TUBERIAS POR EL METODO DE HARDY CROSS ')
MRITELN(LST, CASO k:',CA," RESULTADOS FINALES');
WRITELN(1st, ':xizxxxxxxxx:::::xxxxxa:xaxx::xx:xx:xxx::txtx:xxxxtxxxxx::::xxtx:xxx:x');
unITELN{1st); |
WRITELN{LST, TUBERIA DIAMETRD" LONGITUD CAUDAL t4 PERDIDAS &% PENDIENTE VEL. )4
WRITELN(LST," (PULG)  ',LGiLNG+l¢," ' UND{LPS*1¢,' ' LGjLNG+Ls,' (PSI) (%) (MT/8)");
HRITELN(LST); '
FOR J:=1 TO NTUR DO
BEGIN : |
IF LFS=0 THEN QiJ¢:=0;J¢%6.3089E-2;
IF LNG=0 THEN ALJ¢3=AL;J¢50,3048;

N("TRAMO DIAM. ACTUAL  NUEVD DIAM.');WRITELN;

TEL
TUE DO

N

e -




| Vi=ABS(1, 9748004 /50R{D0:) )
POli=1,42027¢HF [ J;:
SMILE:=0000.0%RF [ J¢ /AL ¢
IF LPS=0 THEN GiJ¢:=0;J:%15.8507;
it LNG=0 THEN AL Jd¢:=ALJ¢/0.3048;
WRITELN(LST,J," LDpderdla2, AL d 682, ! ’,GiJa:B:Z,HFiJ¢:B:E,PSI:B:E,SHILE:B:2,?:8:2};
END; -
ND
WRITELN;WRITELN{ "FRESIONE "ENTER" PARA CONTINUAR" );
ARCH:=READKEY;
8:CLRSCR;
WRITE('DESER ANALISAR OTRA POSIBILIDAD ? (5/N)")3ARCH:=READKEY
IF (ARCH IN {'8','s’¢) THEN
REGIN |
ARTTE("CASD k: ') 3READLN(CA)}:
WRITE("TRAMD @ ASUMIDO');HRITELN;
FOR 1:=1 TO NTUR DD
BEGIN
WRITE(I:d," " );READLN(B;I¢);
END; | -
o070 7;
END;
6OTO 8,

END,
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