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B BRI A R o H B
ACIEEE - RIBERI A A E AR © ST ]
BIRF SR E NIRRT & - REHE 5
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T~ RS LAR
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(=)Colebrook - White Equation

B E 5 Re (Reynolds number) AVER &322
AZ Darcy - Weisbach Equation » 377> &7 il
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Bt B JI/KRE L UE 8 Frr > IREMHE

Bk EnNE LS 4p &

B 2 BR 17K b nE O B o FF 4%
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ErlZ R - /58] hL/L 1% » XA Hazen-
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(a) V=3.0 m/s, Cement

(b) v =2.5m/s, Cement
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284 .
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364
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(C) V = 2.0 m/s, Cement (d) V=15m/s, Cement
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210 1545
KEEH (cm) KBAH (cm)
00 154
153.5
208
153
207
1525
208 152
PE
205 1515
0 200 400 600 800 1000 1200 o 200 400 600 80O 1000 1200
2BREL (cm) FERBEL (cm)
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(a) V =3.0 m/s, Epoxy

(b) V = 2.5 m/s, Epoxy

264
PA PA
342 . @
262
PB H=-0.0137L + 266.84
0 FB - . 2 _
H=-0.0196L + 347.37 R*=0.9631
R?=0.9911 0
336 258
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334
256
EE?)
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328
326 250
200 400 600 800 1000 1200 200 400 600 200 1000 1200
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200

(c) v=2.0m/s, Epoxy

(d) v=1.5m/s, Epoxy
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3 6.8% 12.3% 84.8%
2.5 6.4% 12.1 % 85.1 %
2 4.0% 7.8% 89.2%
1.5 2.7% 5.6% 9 .4%
| 1.3% 0.5% 96.3%
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Material Hazen-Williams Coefficient C Material Hazen-Williams Coefficient C
ABS - Acrylonite Butadiene Concrete lined, steel forms
Styrene 120 140
BRET _EELR EHTEE 8%
Aluminum £ 130-150 Concrete lined, wooden forms 120
Asbestos CementBiB7KiE 140 RELTHE
Asphalt Lining BS5#12 130 - 140 Concrete, old 100 - 110
Brass=%i 130 - 140 EERAL
Brick seweri@iEs T AGE 90 - 100 Copper i 130-140
Cast-Iron - new unlined (CIP) 120 Corrugated MetaliEEl =B 60
EHEEE Ductile Iron Pipe (DIP) HEE5E 140
Cast-Iron 10 years old Ductile Iron, cement lined
- . 107 - 113 — . . 120
ERLIOERHEE KENEMERESEE
Cast-Tron 20 years old 89 - 100 Fiber Glass Pipe — FRPE B4 & 150
EE0EEEE Galvanized ironfE 8= 120
Cast-Iron 30 years old 7590 Glass 353E 130
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FEIRR 2 BTAL o d Ry i PR -
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