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Table II-1. Calculated values for converting centrifugal pump characteristics

ForQ = 0.6 Qpo| 0.8 Qpo!| Quo 1.2 Qy
Water | Flow rate Q. (m*/h)| 76.53 | 102 127.5 | 153

Head H, (m) |9 90.5 | 82 &

Efficiency e (%) | .64 715 | 74 71

Power input P,, (kWyo,=1] 313 35.2 38.5 393
Qil Viscosity v, (mm?/s) 75

Correction factors co 0.98

according to <, 0.79 j

Hydraulic Institute CH 0.97 0.96 0.95 0.93

Flow rate

Q,=Q. ¢ (m?/h) 75 100 125 130

Head

H =H, cyu (m) 93.1 869 | 78 62.3

Efficiency

=N G (%) 50.5 565 | 585 | 561

Density o, (kg/dm?) 0.9

Power inpuf P, (kw) 33.9 1 37.7 1 40.9 i ETON
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Theoretical values

Tyler Standard sicve serics

Mesh width Grade
Mecesh
inch mm
3
2
1.5
1.050 26.67
0.883 22.43
0.742 18.85
0.624 15.85
0.525 13.33 Screen
0.641% 11. 20 shingic
0.371 *9.423 gravel
0.321 7.925 2.5
0.263 6.68 3
0.22% 5.613 3.5
0.185 4.699 4
0.156 3.962 5
0.13% 3.327 6
0.110 2.794 7
0.093 2.362 8 v
0.078 1.981 9 cry
0.065 1.651 10 coarse
0.05% 1.397 12 sand
0.046 1.168 14
0.039 0.991 16 Coarsce
0.0328 0.833 20 sand
0.0276 0.70% 24
0.0232 0.589 28
0.0195 0.495 32 .
0.0164 0.417 35 Mecedium
0.0138 | 0.351 42 | sand
0.0116 0.295 48
0.0097 0.248 60
0.0082 0.204 65 Fine
0.0069 0.175 80 d
0.0058 | 0.147 100 | San
0.0049 0.124 115
0.0041% 0. 104 150
0.0035 0.089 170
0.0029 0.074 200 .
0.0024 0.061 250 Silt
0.0021 0.053 270
0.0017 0.043 325
0.0015 0.038 400 o
0.025 500 "Q
0.020 625 S
0.010 | 1250 5
0.005 2500 o.
0.007 112500
Mud
Clay

Table 11-2
Comparison of screen sizes:
Tyler and mesh (mm).

1976 Pump Handbook by

J. Karassik, W.C. Krutzsch,
W.H. Frascrand J. P. Messina.
McGraw Hill Inc. Section 10.21.2
by G. Wilson,

V4o, @ Olpay 250l 54,55
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Table II-3. Sinking velocities for various abrasive materials

Soil grain size identification
Diameter Mesh size Sinking US Bureau
in mm US Fine velocity ASTM of Soils MIT Inter-
inm/s USDA national
0.0002 0.00000003 | i } Medium-coarse clay |- Fine clay
0.0006 0.00000028
~ Clay — Clay Coarse clay Coarse clay
0.001 0.0000070
0.002 0.0000092 | i L
b= 3 Fine silt Fine silt
0.005 0.0017
0.006 0.000025 =~ Silt - Silt .n._l Medium-coarse silt HT Coarse silt
0.02 0.00028 ]
L = — Coarse silt
0.05 270 0.0017 _
Very finesand 5
0.06 230 0.0025
- Fine sand ~ Fine sand .
0.10 150 0.070 § '} Fine sand
Fine sand - =
0.20 70 0.021 ]
- n— - S
0.25 60 0.026 - Medium-coarse
Sand — Medium-coarse sand
0.30 0.032 B
0.50 35 0.053 | ]
~ Coarse sand [~ Coarse sand = — Coarse sand
0.60 30 0.063 B
1.00 18 0.10 — Coarse sand
Fine gravel Very coarse sand
2.00 10 0.17 i )

I 254,25 @148 o)led
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Fig. 9: Classification of ceramic sliding materials

Material A]203 AlgO} Zf02
Magnitude 96 % 99,7 %
Gravity 0 (g/cm3) 3,72 3,90 5,74
Compressive strength op (N/mm?) 3000 3500 2000
Modulus of elasticity 104 (N/mm?) 35 35 21
Hardness (HV) 1800 2300 1250
Ultimate resilience G¢ (N/m) - 58 -
Thermal coefficient
of expansion a-10% (1/K) 6,6 6,6 10,2
Themal conductivity A (W/mK) 17 29 2,5
Temperature resistance in
oxidizing environinent o) 1600 1725 850

Table 2: Physical data of some oxide-ceramic sliding materials
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Fig. 10:  Frocture stru_czuré, shding-surface
structure and microsection of the material AL, O;
with 99.7 % purity

Fig. 1l: Fracture structure, sliding-surface
structure and microsection of the material AL, O;
with 96 % purity
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Fig. 12: Classificativn of the soft non-oxide ce-

Fig. 13: Interdependency between grain size and
ramic sliding materials

material properties
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g\ \\\\ Material Carbon graphite Electrographite
T impregnated with impregnated with
Magnitude \\\ Phen. resin| Antimony |Phen. resin| Antimony
Gravity 0 (g/cm?) 1.8 2,1-23 1,75 2,5
Compressive strength op (N/mm?) 210-250 280-350 150 176
Modulus of elasticity 104 (N/mm?) 2,1-24 2,6-2,7 1,2 1,6
Hardness (Skler) 84-95 84 40HB5/62,5| SOHBS5/2,5
=]00HBS/
62,5

Thermal coefficient
of expansion a-10:6 (1/K) 3,8-49 4-477 34 45
Thermal conductivity A (W/mK) 8-12 7-13 65 65
Temperature resistance
in oxidizing environment °C) 200-350 350 200 | 500

Table 3: Physical data of a few artificial carbons
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Fig. 14: Fracture structure, sliding-face structure and microsection of Jine- and coarse-grain resin-
impregnated qualities
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Fig. 15: Fracture-structure, sliding-fuce structure
and microsection of antimony-impregnated car-
bon quality . . . .
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Material Solid Material Compound Material
SiC SiC-Si SiC-C-Si C-SiC
98-100% | 86-92% | 60% SiC; | 80% C;
SiC; SiC; 35%C; | 12% SiC;
Magnitude 2% C 8-14% Si 5% Si 8% resin
Gravity Q (g/cm?) 3,05-3,2 | 3,05-3,1 2,65 1,95
Compressive strength op (N/mm?) |2000-3900 | 1200-3000 600 82,7
Modulus of elasticity 104 (N/mm?) 39-45 30-41 13,5 1,59
Hardness (Skler) 2500-2600 | 1500-2900 | 125 (HR) | 90 (HR)
Thermal coefficient
of expansion a-10 (1/K) 2,9-4,5 2,9-4,6 30 2,7-58
Thermal conductivity A (W/mK) 89-115 100-130 125 50-52

Table 4: Physical data of different silicon carbides
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Fig. 16 Fracrure structure, sliding-surface struc-
ture and microsection of a directly sintered sili-
con carbide (SiC)

o Aret A -
Fig. 17 Fracture structure, sliding-surface struc-
ture and microsection of a reaction sintered sifi-
con carbide (SiC-Si)
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Fig. 18: Fracture structure, sliding-surtace struc-
ture and microsecrion of a silicon-impregnaied
electrographite (SiC-C-Si)
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Fig. 19: Cross section, fracture striucture, sliding-
surface structure and microsection of surfuce si-
liconized carbon (C-SiC)
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I Material PTFE PTFE PTFE
T with25% | with 25%

Magnitude \‘\ glass fibres carbon
Gravity 0 (g/cm?) 2,14-272 2,22-224 2,10-2,12
Hardness (Shore D) 55-59 57 66
Thermal cocefTicient
of expansion a-10% (1/K) 12,7* 7,5*% 7.7%
Thermal conductivity A (W/mK) 0,25 0,5 0,44
Temperature resistance
in oxidizing environment °C) 260 260 260

Table 5: Physical data of some PTFE compounds

o - -
rig. 21 dhiding-surface structure of FikE with
25% glass fibre

*in circumferential direction

=5 1 g
Fig. 22: Sliding-surface structure of PTFE with
25% carbon
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Fig. 12-1 (a) Poppet-type angle check valve for complete seal in reverse-flow
direction. (b) Orifice-type angle check valve. (¢) ISO symbol for check valve which
is free to open if the inlet pressure is higher than the outlet pressure. (d) 1SO
'symbol for a check valve which opens if the inlet pressure is greater than the outlet
pressure plus the spring pressure.
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Fig. 12-3 Normally open pilot check valve.
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