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1 - Water hammer

2- Surge

3- Steady & unsteady state

4- Transient state or transient flow
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1- Discharge
2- Oscillatory or periodic flow
3- Column separation
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1- Safety valves

2- Pressure —relief valves

3- Pressure — regulating valves
4- Check valves
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2- Tolerance
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1- Initial steady state pumping head above pump level
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1 - One way surge tank or discharge tank
2-Two way surge tank or surge-tank
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1- Gate-vave
2- Butterfly valve
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1- Air valves

2- Relief valves

3- Air release valve

4- Air / Vacuum valve
5- Air combination valve
6- Normal operation
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1- Relief valves
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3- Pressurerelief valve
4- Safety valve
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1- Pressure safety valve
2- Set point pressure
3- Design Pressure
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1 - Pressure sustaining valve
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1 - Maximum wave speed change
2- Iteration
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PUMPJAIRC: Air Chamber [X]

= Purnping Station Configuration -

Mode No I‘ | Ok I Cancel |

Kird Extent Operation Valve Clear I Help |

o — - —
JRESY JruiL JFAIL JAIRC ™ Use Horizontal Chamber
™ Charlatte Air Chamber

Air Chamber Erat=p>

- Mozzie Dlamew and Coefficients
Nozzle Diameter OUT fmm] 730 Coefficient Out, Cd I'I
MNozzle Diameter IM [mm] 200 Coefficient In. Cd |1—
Mo of Identical Air Chambers i"
Total Chamber Yolume [m3] i27 Polytropic Index for Gas |-| 2
gsrcenlags Yolume Air (#] Steady iy) Wolume of &ir [m3) Ig.1
tate
Area of Chamber [m2] [7 085 Wiater Start Level (m) |2- E75
M axirnwam Air Yoharme (%] of Total Ig] Min water Level (m] Iu, 382
Wolurmes
Base of chamber [FL{m]] I?z Calculate Start E‘.nndihnnsl
Charlatte Type &ir Chamber

Hytran V.3.3.5 1805 15 yS sy 3355 OleMb] 39,9 8,08 — Y-V Y K4
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Pipe Material & (mm) g (ft.)
Seamless commercial steel (new) 0.004 0.000013
Commercia steel (enamel coated) 0.0048 0.000016
Commercial steel (new) 0.045 0.00015
Riveted sted (new) | 0.9~9.0 | 0.003-0.03
Cast iron (new) 0.26 0.00085
Ductileiron 2591 0.0085
Concrete (steel forms. smooth) 0.18 0.0006
Concrete (rough. visible. form marks) 0.60 0.002
Asphalted cast iron (new) 0.12 0.0004
Asbestos Cement | 0.001~0.01 | 0.0003~0.003
Galvanized iron 0.15 0.0005
PvC 0.0015 0.000005
Polyethylene |  0.0015 0.000005
G.RP 0.02 0.000065

DA s DYTs D el l; slady slgo (S50 Clasuin Y-V Jgso

Material a OQ(I?#/??Z)S MOdtleu;a) Poisson's Ratio
Steel 432 207 0.30
Cast Iron 1.881t0 3.55 90to 170 0.25t00.27
Ductile Iron 3.59 172 0.28
Concrete 0.42100.63 20to 30 0.15
Reinforced Concrete 0.63t0 1.25 30to 60 0.25
Asbestos Cement 0.50 24 0.30
Galvanized iron 417 200 0.29
PvC 0.069 33 0.45
Polyethylene 0.017 0.8 0.46
G.RP 1.0 30 0.40
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Pipe Material C
Steel (new) 150
welded and seamless Steel 100
Cast-iron (new) 130
Cast-iron 10 yr. Old 110
Cast-iron 30 yr. Old 70-90
asphalt coated.Cast-lron 100
Ductile Iron 140
Concrete 130
Asbestos Cement 140
Galvanized iron 120
PVC 150
Polyethylene 150
G.RP 150

DRI DYTg [V ]ty o¥hw polss —F-V .0 Jgan

Liquid Specific Kinematic Bulk Vapor
Gravity | Viscosity (m2/s) | Modulus(N/m?) | Pressure (m)

Water at 4°C (39°F) 1.000 1.5656(10)° 2.15(10)° -10.25
Water at 10°C (50°F) 1.001 1.344(10)° 2.15(10)° -10.21
Water at 20°C (68°F) 1.000 1.004(10)® 2.15(10)° -10.09
Water at 54.0°C(130°F) 0.988 5.160(10) " 2.15(10)° -8.72
Ethyl Alcohol at 20°C(68°F) | 0.790 1.500(10) ® 1.06(10)° -999
Seawater at 10°C(50°F) 1.030 1.400(10) ® 2.34(10)° -999
Gasoline at 16°C(60°F) 0.710 6.700(10) " 1.3(10)° -999
Gasoline at 38°C(100°F) 0.710 5.550(10)" 1.3(10)° -999
Crude Oil 0.86 1.019(10)° 1.45(10)° -7.10

1- Hazen-williams roughness coefficients
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. ’ 2. 7
PR | sitireny | P ODE GD?*(Kgm?)
ETANORM ETANORM
100-50 1.24400 250-29 0.89580
125-33 0.44720 250-33 1.12780
125-40 0.94380 250-40 2.26480
125-50 1.37980 250-42 R
150-26 0.25080 250-50 3.54480
150-33 0.58280 - 300-35 1.65380
200-33- 0.84780 ! 150-40 1.33980
200-40 1.67580 150-50 3.02880
200-50 316480 | —m—
abia (598Ul Sanli (ow ! Glow -T-Y.r Jg>
Pumplype
WKL 80 100 150
Stage NO. | J(Kem™) J(Kegn®) J(Kgm™) J(Kem®)
1 0.0227 0.0512 0.1052 0.2540
2 0.0402 0.0937 0.1937 0.4820
e U.UD8eU U 1302 V. 2050 .7 1uu
4 0.0762 0.1790 0. 3737 09380
5 0.0937 0.2217 0.4632 1.1660
8 0.1112 0.2645 05535 | e
7 0.1287 0072 | e | e -
8 0.1465 0.34867 | e SR
9 0.1642 (T e A —
10 R R i o r—"
11 0.1994 ——
12 0.2170 — -- —
13 0.2347 e — -

P9 J520 6B 9590 (ow il Gloe Y-V Jgu

Volo Engines Type | Mass Moment of Inertia (Kgmi™)
TD100G 2.55
TD121G 2.74
TD100G PP 2.55
TD120H 2.74
TID121 KP 2.74
TID121 LP 2.80
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