ANEXO 4

ANEXO 4

] COMPROBACION EXPERIMENTAL DE LAS
FORMULAS PROPUESTAS PARA EL CALCULO DE
TUBERIAS A PRESION

1. Tuberia de PVC (7 formulaciones).
2. Tuberia de PEAD (7 formulaciones).

3. Tuberia de fibrocemento (11 formulaciones).
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

1. Tuberia de PVC (7 formulaciones)

» Formulacion de Darcy-Weisbach

= Formulacion de Blasius-Flamant

=  Formulacion de Manning-Strickler-Gaukler
= Formulacion de Kuitter

» Formulacion de Hazen-Williams

» Formulacién de Scobey

» Formulacion de Franquet
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ANEXO 4

PVC

DARCY-WEISBACH

22=0.5576 m.c.a.

—t—Hr+Hg e Hreal
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Q Hr+Hs Hreal
0.0009 0.1493 0.1030
0.0022 0.6611 0.5665
0.0031 1.2322 1.1531
0.0041 1.9235 1.9115
0.0050 2.8115 2.5825
0.0061 3.9576 3.0990
0.0080 6.6002 5.1650
0.0093 8.5146 8.2640



COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO

DE TUBERIAS A PRESION
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ANEXO 4

PVC

ELASIUS-FLAMANT

12=0.6845 m.c.a.
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0.0009 | 0.1563 | 0.1030
0.0022 | 0.6922 | 0.5665
0.0031 1.2902 | 1.1531
0.0041 2.0140 1.9115
0.0050 | 2.9121 2.5825
0.0061 4.0653 | 3.0990
0.0080 | 6.6867 | 5.1650
0.0093 | 8.5622 | 8.2640



COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO

DE TUBERIAS A PRESION
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ANEXO 4

H (m.c.a)

PVC

MANNING-STRICKLER
12=1.4338 m.c.a. Hrts Hreal
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Q Hr+Hs | Hreal
0.0009 | 0.1033 | 0.1030
0.0022 | 0.5659 | 0.5665
0.0031 | 1.1530 | 1.1531
0.0041 | 1.9181 | 1.9115
0.0050 | 2.9234 | 2.5825
0.0061 | 4.2801 | 3.0990
0.0080 | 7.5588 | 5.1650
0.0093 | 10.0270 | 8.2640
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO

DE TUBERIAS A PRESION

BOW §£9978 = XBOW $SHE T [BIN[OSAR BIPIW BIDUINJI(]

G09L'T | 9TSE9 | OVITS | 9919°FL | 10ILTL| LE | LEPE0|0961°FS | 00010 | L6SL'E | €600°0 | 186 |O0FI0T0[0950°0 [ SE00°0 [0€90°0 | OI1-¥pr0°T | 61 | endy
@I

0911°€ | LI98°S | 0S9I'S | L9TO'TL | +88S°6 | LE | 16STO [ 0961°FS | 0001°0 | ¥¥IT'E | 08000 | 186 | 0FI0°0|09S0°0 [SEO00|0€90°0| OI-+¥b0'T | 61 | endV
@I

GESS'L | LPPI'E | 0660°€ | LEVT'O | €6TS | LE |LIPI0|0961KS | 00010 | FOSKT | 190070 | 186 | OFI0°0 [0950°0 [ SE00°0|0€900| OL-bbHO'L | 61 | endy
@I

PE99°0 | 0T89L | STBST| SKITH | €80L°€ | LE | TOOL0 [0961°FS|0001°0 | [0S0°T | 0S00°0 | 1876 |0F10°0|09S0°0 [SE000|0E90°0| OL-+pF0L | 61 | endy
@l

608T'0 | S988°0 | STI6T | 086L°T | OEEY'T | LE | 8S90°0 [ 0961°FS | 00010 | 4491 | 15000 | 186 | 010°0|09S0°0 [SE000 | 0€90°0 | OL-+¥40'T | 61 | endV
@I

T99L0 | L8TSO | LESTL| BISYL | STOFL | LE | S6£0°0 [ 0961°FS | 00010 | 6FLTT | 1€00°0 | 1876 |0F10°0|09S0°0 [SE000|0€90°0| OL-FpF0L | 61 | EnSy
@l

€180°0 | 16ST0 | $99S°0 | 9ST8O | 6LIL0 | LE | F610°0 | 0961°FS [0001°0 | TEGS'0 | TTOOO | 18°6 [ OFI0T0 [0950°0|S€00°0 [0€90°0 | OL-+HFOL | 61 | By
@I

CSTO0 | 8LVO'0 | OE0T°0 | 80ST'0 | TTET0 | LE | SE00°0 | 0961°FS [ 0001°0 | LISE'0 | 60000 | 186 |[OPI00 [0950°0 | SE00°0 [0€90°0 | OI-+bHO'T | 61 | ©eN8Y
@I

(eowr)

(eow) | (eow) | (eow) | (edw) | (w) | (wijur) (spm) | (s/gm) | (7 s/m) (Do)

SH +1H .| 0 (wy | p | s | (wqa| (maA oain14

—— |ePUNQ | 1PMH [ SHHH | MH [ 1| r A [0} 3 )

ha

HALLOA -VININIOA

IAd VIVIHALVIA

280



ANEXO 4

PVC

KUTTER

12=8.6678 m.c.a.
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0.0080 11.0267 5.1650
0.0093 14.6166 8.2640
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO

DE TUBERIAS A PRESION

BOW HTLY) = X BOW GSEH () TBINJOSYER BIPAU BIOUDID)I(]

TLEO'O TELSTO 0+9T'8 TLES'® | SPRY'L | LE | LLOTO |OST| L6SLE | €60070 186 |[0r10°0[0950°0 | S€00°0 [0€90°0| OI-+FP0O'T | 61 | endy
@I

Er6£70 6LE9T 0S91°¢ | 67089 | 9S16°S | LE | 66ST°0 [0ST| +¥9T°€ | 080070 186 | 0F10°0|09S0°0 | SE00°0|0€90°0| OL-#bH0O'T | 61 | endy
wl

101Z°0 681670 0660°¢ | 6LL0F | SE6F°E | LE | PP60O°0 |OSL| $9SP'T | 190070 186 |0F10°0 095070 [ S£00°0 [ 0£90°0 @c_.qqg; 61 | endy

50T0°0 €0rT0 GT8S'T | 8TTB'T | 9VSY'T | LE | €990°0 | 0S| LOLOT | 0S00°0 186 | OF10°0| 095070 | SE00°0 | 0€90°0 |  OL-+HF0T | 61 | endy
@l

0000°0 LO00"0- SLI6L 8016°L | 91991 | LE | 6¥F0°0 |OST| +¥FO'L | 1#00°0 186 |0F10°0 [ 095070 [ S£00°0 [ 0£90°0 @c_.i%c; 61 | endy

€100°0 96£0°0 1EST'1 LTGUT | TLEOT | LE | 08TO0 |OST| 6VLTT | 1£00°0 186 |0F10°0|0950°0 | SE00°0 [0€90°0| OI-+FFO'T | 61 | endy
@l

Tr00°0 LOSO0°0 $995°0 TLI90 | L9EST0 | LE | SPI00 |0ST| TE68°0 | TTOOO 186 | OF10°0|09S0°0 | S£00°0 | 0€90°0| OI-+#F0°T | 61 | endy
@l

8700°0 8¥T0°0 0£01°0 8LTI0 | TILT°0 | LE | 0E00°0 | OST| LISE0 | 600070 186 | 0F10°0|09S0°0 | SE00°0 | 0€90°0 | OT-¥¥FO'T | 61 | endv
ol

(eowr)

(eow) (eour) (eow) | (wowr) | (wr) | (wjur) (syu) (s/gm) (z8/u) (20

SH +JH o} (y | (m)p | (w)a | (w)q (s/7wm) A oain1d

— | epwaq [eadyq SH+TH IH I r A 0 3 )

a

SINVITIIM-NIZVH VININIOA

IJAd "TVIIALVIA

282



ANEXO 4

H (m.c.a)

PVC

HAZEN-WILLIAMS
12=0.6724 m.c.a.
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0.0009 | 0.1278 | 0.1030
0.0022 | 0.6172 | 0.5665
0.0031 1.1927 1.1531
0.0041 1.9108 1.9115
0.0050 | 2.8228 | 2.5825
0.0061 4.0179 3.0990
0.0080 | 6.8029 | 5.1650
0.0093 | 8.8372 | 8.2640
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO

DE TUBERIAS A PRESION
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£2=1.3545 m.c.a. ‘_'_“”“‘ T hnea
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO

DE TUBERIAS A PRESION
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ANEXO 4

PVC

FRANQUET

12=1.3504 m.c.a.

Hreal

Hr+z

287

11,00
10,00
59,00
8,00 A
7,00 _// 7
= L, 1/]
¢ 600 V4 >
E e ”/
r ,/’-' =
4,00 /,L:’_____,-f
3,00 W
=T
2,00 =
1,00 e
___,_.""
0,00 =
0,0000 o,0020 0,0040 0,000 0,0080 0,0100
Q (m®/s)
Q Hr+Hs | Hreal
0.0009 | 0.1033 | 0.1030
0.0022 | 0.5659 | 0.5665
0.0031 1.1431 1.1531
0.0041 1.9018 | 1.9115
0.0050 | 2.8985 | 2.5825
0.0061 | 4.2437 | 3.0990
0.0080 | 7.4946 | 5.1650
0.0093 | 9.9415 | 8.2640



COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

2. Tuberia de PEAD (7 formulaciones)

» Formulacion de Darcy-Weisbach

» Formulacion de Blasius-Flamant

» Formulacion de Manning-Strickler-Gaukler
» Formulacion de Kitter

» Formulacion de Hazen-Williams

= Formulacion de Scobey

» Formulacion de Franquet
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

DARCY-WEISBACH
12=11.0218 m.c.a.
‘ Hr+Hs Hreal
28,00
26,00
24,00 ,)
22,00
20,00
A
_ 18,00 //
© 16,00 »
[&]
2 14,00 a
£
T 12.00 L i
L] LT
10,00 /,/
8,00 o ///
6,00 -
|1
4,00 — =
L]
2,00 o
: | T
0,00 !‘55:
0,0000 0,0050 0,0100 00150 0,0200 0,0250 0,0300
Q (m’Is)

Q Hr+Hs Hreal
0.0031 | 0.3563 | 0.5165
0.0050 | 0.8464 | 1.5495
0.0098 | 2.7740 | 4.6485
0.0141 | 5.3297 | 7.7475
0.0195 | 9.5592 | 13.4290
0.0236 | 13.4954 | 19.6270
0.0268 | 16.9311 | 24.7920
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

BLASIUS-FLAMANT
212=10.9472 m.c.a.
| tit—H [+ H & e H [ 2 3|
28.00
26,00
24,00 P
22.00
20,00
7
_ 18,00 =
G 16,00 v L
g 14,00 P
- 12,00 & 1
T 12 g 7
10,00 /,4'/ e
8.00 /.r’ /,“’
6,00 —
|
4.00 T
2.00
: i;-—-
0.00 L=
0,0000 0,0050 0.0100 0,0150 0,0200 0,0250 0,0300
Q (m’is)

Q Hr+Hs | Hreal
0.0031 | 0.3731 | 0.5165
0.0050 | 0.8861 | 1.5495
0.0098 | 2.8768 | 4.6485
0.0141 | 5.4376 | 7.7475
0.0195 | 9.5903 | 13.4290
0.0236 | 13.3927 | 19.6270
0.0268 | 16.7304 | 24.7920
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

PEAD

MANNING-STRICKLER
212=15.4315 m.c.a.

e H [+ H 5 it H 2 3|

28,00
26,00
24,00 Wa
22,00
20,00 b
18,00 Va
16,00 .4
14,00 W
12,00 < .

H (m.c.a)

10,00 = .

8,00 /./ o

6,00 —

4,00 ,/

2.00
, /r"'
0,00 PR il
0,0000 0,0050 0,0100 0.0150 0,0200 0,0250 0,0300

TN

Q (m’/s)

Q Hr+Hs | Hreal
0.0031 | 0.2198 | 0.5165
0.0050 | 0.5906 | 1.5495
0.0098 | 2.2668 | 4.6485
0.0141 | 4.6966 | 7.7475
0.0195 | 8.9829 [13.4290
0.0236 {13.1575]19.6270
0.0268 [16.9675|24.7920
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

PEAD

KUTTER
212=2.1137 m.c.a.

‘ Hr+Hs Hreal

28.00
26.00
2400 L2
22.00
20,00 4
’ Fd74

18,00 B
/

16,00 v
14,00 ,4
12,00 L]
10,00 L
8.00 L
6.00 L
4.00 L
2.00
: [

0.00 =

0,0000 0,0050 0,0100 0,0150 0,0200 0,0250 0,0300

Q (m?s)

H (m.c.a)

N

A

1\

Q Hr+Hs | Hreal
0.0031 | 0.3027 | 0.5165
0.0050 | 0.8135 | 1.5495
0.0098 | 3.1250 | 4.6485
0.0141 | 6.4690 | 7.7475
0.0195 | 12.3729 | 13.4290
0.0236 | 18.1227 | 19.6270
0.0268 | 23.3707 | 24.7920
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

298

PEAD
HAZEN-WILLIAM S
£2=9.6981 m.c.a. I
28,00
26,00
24.00 Wa
22,00
20,00
18,00
T 16,00 Wa ,//-
E 14,00 ;—/
T 12,00 L~ p
10,00 o )'//
8,00 P Wl
a:m} - /:, ol
4,00 /,"': P
2.00 -~ I
0,00 o]
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Q (m’Is)
Q Hr+Hs Hreal
0.0031 0.3159 0.5165
0.0050 0.7892 1.5495
0.0098 2.7445 4.6485
0.0141 5.3832 7.7475
0.0195 9.8131 13.4290
0.0236 13.9727 | 19.6270
0.0268 17.6826 | 24.7920




ANEXO 4

BOUW GHLYy = X ©OW ZO[T T ‘eIN[OSQE BIPIW BIOUIII(]

9ITI'l TETL - 0T6L+T 8890°0T | T1SY°LT | 91€ | TSSO'0 |000€0 | +TL9T | 892070 18°6 | 0SI170|0900°0|0STI0| OLFFH0'T | 61 endy
Ou

187670 9598°¢- 0L29°61 PI9LST | 9SOLEL | 91€ | #EFOTD [000E0 | €€SET | 9€T0°0 186 | 0EL1°0]|0900°0|0ST1I0| 01+bp0°1 | 61 engy
Cu

128570 609+°C- 06T+ €1 1896701 SLES'6 | 91€ | TOLO0 [000€0 | SHrEL S610°0 186 |0ELL0| 090070 [0STLI0| 014bp01 | 61 endy
Cl

L1950 0FZ81- SLYLL SET6S 60ST°S | 91€ | €910°0 | 000€0 | 090+ I+10°0 186 | 0ET1°0| 090070 [0SZT°0| 0l+bb07l | 61 endy
Cl

12$6°0 60891~ S819°F 9196°C $08S'T | 91€ | TB00°0 |000€°0 | TLLED | 860070 186 | 0EI170|0900°0 |0STI0| 01+bp0T | 61 endy
@u

0££9°0 TETLO- S61S’1 £978°0 S8IL'0 | 91€ | £200°0 |000€°0| 986¢°0 | 05000 186 | OET1°0| 090070 |0SZT°0| 0l+bb0l | 61 endy
@l

6511°0 SE610- §915°0 0€T€0 608T°0 | 91€ | 600070 | 000€°0 | T+0E0 1£00°0 18°6 | 0ET1°0|0900°0 [0STT0| ol+bporl | 61 engy
@l

(eown)

(eour) (eow) (eow) (eowr) | (wr) | (eoyom) (syu) (s/gur) (zs/wm) (2.)

SH +1H sy (m)p | (wo [(w)qg| (spuwa oain4

— | eRwRjIq 81 SH-+TH IH I r A o} 3 )

ha

AHIOOIS ‘VININHOA

dVid “TVId4dLVIA

299



COMPROBACKNQEXPBNMENTALDELASFORMULASPROPUESTASPARAELCALCULO
DE TUBERIAS A PRESION

12=4.8745 m.c.a.‘

PEAD

SCOBEY

Hr+Hs

28,00

300

26,00
24,00 -
2200 /!
20,00
. 18.00 Py
g 16,00 L 1
g 1400 ,/
= 12,00 L
T 10,00 - 1
8.00 -'/,/
6,00 —=1
4.00 -
' e
voy [T T LT T |
0,0000 0,0050 0,0100 0,0150 0,0200 0,0250 0,0300
Q (m’Is)
Q Hr+Hs Hreal
0.0031 0.3230 0.5165
0.0050 0.8263 1.5495
0.0098 2.9676 4.6485
0.0141 5.9235 7.7475
0.0195 10.9681 13.4290
0.0236 15.7614 | 19.6270
0.0268 20.0688 | 24.7920
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COMPROBACKNQEXPBNMENTALDELASFORMULASPROPUESTASPARAELCALCULO
DE TUBERIAS A PRESION

PEAD

FRANQUET

12=1.7142 m.c.a.

Hr+Hs

Hreal
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32.00
30,00
28,00 4
26.00 Vi
24,00 A |2
22.00 /“
20.00
W 18,00 AV
E 16,00 ’/
= 14,00 y
" e T
E ?,
8,00
6,00 /
4 00 — =
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Q (m’is)
Q Hr+Hs Hreal
0.0031 0.3755 0.5165
0.0050 1.0089 1.5495
0.0098 3.8760 4.6485
0.0141 8.0236 7.7475
0.0195 | 15.3462 | 13.4290
0.0236 22.4778 19.6270
0.0268 28.9867 24.7920




ANEXO 4

3. Tuberia de fibrocemento (11 formulaciones)

Formulacion de Darcy-Weisbach
Formulacién de Blasius-Flamant
Formulacion de Manning-Strickler-Gaukler
Formulacion de Kutter

Formulacion de Hazen-Williams
Formulacion de Scobey

Formulacion de Franquet

Formulacion de Scimemi

Formulacion de Meyer-Peter

Formulacion de Ludin

Formulacion de Stucky
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO

DE TUBERIAS A PRESION
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

DARCY-WEISBACH
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0.0039 7.7432 10.3300
0.0040 8.3514 11.3630
0.0045 10.0837 | 13.4290
0.0049 11.7661 | 15.4950
0.0053 13.8905 | 16.5280
0.0058 16.2220 | 21.6930
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

BLASIUS-FLAMANT
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Q Hr+Hs Hreal

0.0039 11.1100 | 10.3300
0.0040 11.9828 | 11.3630
0.0045 14.3150 | 13.4290
0.0049 16.6421 | 15.4950
0.0053 19.5662 | 16.5280
0.0058 | 22.7593 | 21.6930

308



ANEXO 4

BOW 6195 7L = X "BOW CGE( T [BIN[OSqE BIPAW BIOUAII(]

61128 T0LO8T | 06917 | TEIL'6E | LYLSHE | S6 | OF9E0 | 01100 | 0FS6'T | 850070 186 | 00S0°0 | 060070 | 089070 | 0I#FF01 | 61 | endvy
@l

8€95°8 192691 | 08TSOI | I#SHEE | S060°6T | 6 [ TO0E0 | 011070 | S60LT | €50070 186 | 00S0°0 | 06000 |0890°0| O0l+vh0'1 | 61 | ®ndy
O!

£6bYS 160€°CT | 0S6F°ST | 1H08°LT | SLLTHT| S6 | SYSTO| 011070 | 2OLY'T | 6+00°0 18°6 | 00S0°0 | 060070 | 089070 @o_ﬁg._ 61 engy

vEST Y 08L6°6 | 06T €1 | 0LOFET | 6£SE0T| S6 | €FIT0|0110°0| #992°T | S+0070 18°6 | 00S0°0 | 060070 | 089070 @o_.ﬁei 61 | endy

FSET'E 06EL°L | 0€9E° 1T | 0Z0T°61 | #OT99T | S6 | SPLL0 | OLTI0°0 | #LFO'T | 0¥00°0 18°6 | 00S0°0 | 0600°0 | 089070 @2.33_ 61 | endy

1156 9061°L | 00SE0T|90TSLT | €SETST| S6 | HE9T°0|0TTI0°0 | 809671 | 6£00°0 186 | 00S0°0 | 060070 | 089070 @c_.ﬁug._ 61 endy

(eowr)

(vow) (eow) | (edw) | (eow) |(w)| (w/m) (spu) | (sjgwn) | (s/u) (‘8as/zm) | (D,)

SH +1H u (w)p | (w)a | (w)q oain1d

—— | epuwaady(] | [BdH | SHHH | JIH 1 r A 0 3 A )

ha

A DINVO-UADIDI-MLS-ONINNVIA - VININHOA
0JUdW0IQY I TVIIALVIA

309



COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

FIBROCEMENTO

MANNING-STRICKLER
%2=32.5649 m.c.a.
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Q Hr+Hs Hreal

0.0039 17.5206 | 10.3300
0.0040 19.1020 | 11.3630
0.0045 | 23.4070 | 13.4290
0.0049 | 27.8041 | 15.4950
0.0053 | 33.4541 | 16.5280
0.0058 | 39.7632 | 21.6930
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

FIBROCEMENTO
KUTTER
12=4.6439 m.c.a.
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0.0039 12.0602 | 10.3300
0.0040 13.1488 | 11.3630
0.0045 16.1122 | 13.4290
0.0049 19.1389 | 15.4950
0.0053 | 23.0281 | 16.5280
0.0058 | 27.3709 | 21.6930
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

FIBROCEMENTO
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0.0039 11.7268 | 10.3300
0.0040 12.7037 | 11.3630
0.0045 15.3341 | 13.4290
0.0049 17.9839 | 15.4950
0.0053 | 21.3439 | 16.5280
0.0058 | 25.0465 | 21.6930
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

28,00

FIBROCEMENTO

SCOBEY
¥2=3.6613 m.c.a.
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0.0039 12.0487 | 10.3300
0.0040 13.0795 | 11.3630
0.0045 15.8653 | 13.4290
0.0049 18.6842 | 15.4950
0.0063 | 22.2739 | 16.5280
0.0058 | 26.2468 | 21.6930
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

FIBROCEMENTO

FRANQUET
12=1.6699 m.c.a.
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Q Hr+Hs Hreal

0.0039 10.9425 | 10.3300
0.0040 11.9304 | 11.3630
0.0045 14.6191 | 13.4290
0.0049 17.3665 | 15.4950
0.0053 | 20.8943 | 16.5280
0.0058 | 24.8353 | 21.6930
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

SCIMEMI
12=12.9710 m.c.a. ‘ = tir+Hs et Hreal
24,00
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w® 14,00 = - X
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g 12,00 =t = ]
E' 10,00 1/ -____..--”

| tr=="
8,00 I e
T

6,00

4,00

2,00

0,00

0,0035 0,0040 0,0045 0,0050 0,0055 0,0060
Q (m3fs)
Q Hr+Hs Hreal

0.0039 6.9729 10.3300
0.0040 7.5322 11.3630
0.0045 9.0310 13.4290
0.0049 | 10.5314 | 15.4950
0.0053 12.4228 | 16.5280
0.0058 | 14.4997 | 21.6930
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO

DE TUBERIAS A PRESION
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ANEXO 4

H (m.c.a)

FIBROCEMENTO

MEYER-PETER
12=0.2771 m.c.a.

‘ s H [ +H S st H 2 a

24 00
22 .00

20,00

ot
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= |
/I
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10,00

8.00
6,00

4,00

2,00

0,00

0,0035

0,0040 0,0045 0,0050 0,0055 0.0060

Q (m’/s)

Q Hr+Hs Hreal
0.0039 10.1065 | 10.3300
0.0040 10.9718 | 11.3630
0.0045 13.3101 | 13.4290
0.0049 15.6766 | 15.4950
0.0053 18.6904 | 16.5280
0.0058 | 22.0264 | 21.6930
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO

DE TUBERIAS A PRESION
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ANEXO 4

FIBROCEMENTO
LUDIN
%12=2.4574 m.c.a.
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8,00 4
6,00
4,00
2,00
0,00
0,0035 0,0040 0,0045 0,0050 0,0055 0,0060
Q (m’/s)
Q Hr+Hs Hreal
0.0039 8.5439 10.3300
0.0040 9.2557| 11.3630

0.0045 11.1721] 13.4290
0.0049 13.1028| 15.4950
0.0053 15.5508 16.5280
0.0058 18.2484] 21.6930
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO

DE TUBERIAS A PRESION
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ANEXO 4

FIBROCEMENTO
STUCKY
12=4.4971 mca. | Hrsts Hrea
24,00
22,00 )
20,00 » _,/:*/'
18,00 - -
16,00 - I '/‘_____,.._ —
T 1400 — et — i
E 12,00 /'_______---"""" #______..r"
T 10,00 = .
8,00
6,00
4,00
2,00
0,00
0,0035 0,0040 0,0045 0,0050 0,0055 0,0060
Q (m’ls)
Q Hr+Hs Hreal
0.0039 8.1311 10.3300
0.0040 8.7895 11.3630
0.0045 10.5555 | 13.4290
0.0049 12.3264 | 15.4950
0.0053 14.5618 | 16.5280
0.0058 17.0141 21.6930
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COMPROBACION EXPERIMENTAL DE LAS FORMULAS PROPUESTAS PARA EL CALCULO
DE TUBERIAS A PRESION

Por dltimo, en el siguiente grafico se observan, para cada una de las
formulaciones empleadas y para todas las tuberias, los valores de las discrepancias
medias absolutas registradas entre los valores teoricos resultantes de la aplicacion
de las diferentes formulaciones y los realmente observados en la experiencia
realizada. En él se pone de manifiesto, una vez mas, la bondad de la formulacion
aqui propuesta (que es la que mejor ajusta los resultados, siendo la peor la de
Manning-Strickler) para el dimensionamiento de este tipo de conducciones
forzadas.

20 T
- 16,3789
<
Q 15
E
(2]}
©
3]
8
g 10
3} 7,1203 7,1275
2 6,0733 6,1499
4,9870
g 5 - 4,1719
=1
) l I
0
Franquet Blasius- Hazen- Scobey Kitter Darcy- Manning-
Flamant Williams Weisbach Strickler
Formulaciones
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