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These curves are a;mrox;mate and represent pumps having a
equal to five times the crank throw.
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Figure 9 — For reciprocating pumps, a greater number of

cylinders minimizes pressure pulse transmitted to the system
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FIG. 6 Types of accumulators: (a) piston, {b) diaphragm, (c) gas-charged, (d)
bladder, (¢} in-line.
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FOR EQUAL VOLUMES, THE RESONANT FREQUE NCY IS APPROXIMATELY:
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FIG. 5 Two-chamber resonator system with both ends open. Vo= volume, ft'
(), f = resonant frequency, Hz, L= choke tube length, ft (m); A = choke tube
arca, f1° () @ = acoustic velocily, [t/s {m/s); u = acouslic parameter.
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Approximate head and efficiency evolution as a function of pump delivery for various
specific speeds.
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Viscosity Conversions.
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t T Po p t T Po p t T Po p
°C K bar kg/dm3 °C K bar kg/dm? °C K bar kg/dms3
0 |27315 000611 |0.9998 138 |411.15 3414 |0.9276
1 27415 10.00657 |0.9999 61 |334.15 (02086 |0.9826 [140 [413.15 3614 |0.9258
2 275.15 0.00706 {0.9999 62 335.15 0.2184 0.9821 145 41815 4155 10.9214
3 276.15 0.00758 |0.9999 63 336.15 0.2286 0.9816 150 423.15 4760 |0.9168
4 {27745 [0.00813 |1.0000 64 133715 |0.2391 |0.9811
5 |27815 |0.00872 |10000 | 65 |338.15 [0.2501 |0.9805 ]gg ;‘gg-]g g-‘:g? 8-38%
6 27945 [0.00935 |1.0000 66 |339.15 |0.2615 |0.9799 g 3 :
7 280.15 |0.01001 [0.9999 67 |340.15 02733 09793 |165 438.15 7.008 [0.9024
8 281.15 |0.01072 ]0.9999 68 (34115 |0.2856 |0.9788 |170 1433.15 7.920 |0.8973
9 282.15 0.01147 |0.9998 69 342.15 0.2984 0.9782 175 448.15 8924 |0.8921
10 283.15 0.01227 |0.9997 70 343.15 0.3116 09777 180 453.15 10.027 |0.8869
11 284.15 0.01312 |0.9997 71 344.15 0.3253 0.9770 185 458.15 11.233 |0.8815
12 285.15 0.01401 |0.9996 72 345.15 0.3396 0.9765 190 463.15 12.551 |0.8760
13 |286.15 |0.01497 |0.9994 73 |346.15 |0.3543 |0.9760
14 |287.15 ]0.01597 |0.9993 74 |34715 [0.3696 [0.9753 ;gg 3?2:2 12227 8'32%
15  |288.15 |0.01704 |0.9992 75 |348.15 |0.3855 [0.9748 : : :
16 |289.15 |0.01817 |0.9990 76 34915 |0.4019 |09741 [205 47815 17.243 10.8588
17 129015 |0.01936 |0.9988 77 135015 |0.4189 |09735 [210 |483.15 19.077 |0.8528
18 |291.15 |0.02062 |0.9987 78 1|351.15 |0.4365 |09729 |215 |488.15 21.060 |0.8467
19 |292.15 |0.02196 |0.9985 79 35215 |0.4547 |0.9723 |220 |493.15 23.198 |0.8403
20 293.15 0.02337 |0.9983 80 353.15 0.4736 0.9716 205 498.15 25,501 0.8339
21 29415 |0.02485 |0.9981 81 135415 |0.4931 |0.9710 |230 |503.15 27.976 [0.8273
22 29515 |0.02642 10.9978 82 |355.15 |05133 |0.9704 |935 |508.15 30632 |0.8205
23 296.15 0.02808 |0.2976 83 356.15 05342 0.9697 240 513.15 33478 10.8138
24 |297.15 |0.02982 |0.9974 84 [357.15 |0.5557 |0.9691
25 |298.15 |0.03166 |0.9971 85 |35815 |05780 |0.9684 ggg g;g]g gg-??g 8-?823
26 [299.15 |0.03360 |0.9968 86 359.15 |0.6011 [0.9678 3 c g
27  |300.15 |0.03564 |0.9966 87 |360.15 |0.6249 |0.9671 |255 |528.15 43246 |0.7916
28 301.15 |0.03778 |0.9963 88 [361.15 [0.6495 (09665 [260 533.15 46.943 10.7839
29 302.15 0.04004 |0.9960 89 362.15 0.6749 0.9658 265 538.15 50.877 |0.7759
30 303.15 0.04241 10.9957 90 363.15 0.7011 0.9652 270 543.15 55.058 |0.7678
31 304.15 0.04491 |0.9954 91 364.15 0.7281 0.9644 275 54815 59.496 |0.7593
32 305.15 0.04753 0.9951 92 365.15 0.7561 0.9638 280 553.15 64.202 |0.7505
33 [306.15 [0.05029 |0.9947 93 |366.15 |0.7849 [0.9630
34 |307.15 |0.05318 [0.9944 94 |367.15 |0.8146 |0.9624 ggg ggg]g ?3'12? 8;2;?
35 1308.15 |0.05622 |0.9940 95 |368.15 |0.8453 [0.9616 : : :
36 [309.15 |0.05940 |0.9937 96 (36915 |0.8769 |0.9610 [295 |568.15 80.037 10.7223
37 31015 |0.06274 |0.9933 97 [37015 |0.9094 |0.9602 [300 |573.15 86.927 107122
38 (31115 |0.06624 |0.9930 98 |371.15 |0.9430 |0.9596 |305 |578.15 92.144 |0.7017
39 (31215 [0.06991 |0.9927 99 |372.15 |0.9776 |0.9586 |310 |583.15 98.700 |0.6906
40 |31315 |007375 09923 |100 |373.15 |1.0133 09581 |315 |588.15 |10561 |0.6791
41 31415 007777 |09919 |102 |37515 |[1.0878 |09567 [320 |593.15 |112.89  0.6669
42 315.15 0.08198 10.9915 104 377.15 1.1668 0.9552 205 50815 120.56 0.6541
43 |31615 |008639 09911 |106 |379.15 |1.2504 09537 |330 le0315 |i2863 |0.6404
44 [317.15 |0.09100 |0.9907 |108 |[381.15 [1.3390 |0.9522
45 (31815 |0.09582 09902 |110 38315 |14327 |0g507 |340 |61315 114605 06102
46 319.15 |0.10086 |0.9898 |112 (38515 [1.5316 |0.9491 350 623.15 16535 |0.5743
47 320.15 0.10612 |0.9894 114 387.15 1.6362 0.9476 360 633.15 186.75 0.5275
48 (32115 |0.11162 |0.9889 [116 |389.15 [1.7465 |0.9460
49  |322.15 |0.11736 |0.9884 118 [391.15 [1.8628 0.9445 R il I
50 (32315 |012335 09880 |120 |393.15 |1.9854 |0.9429 |374.15 647.30 |221.2 0.3154
51 324.15 |0.12961 |0.9876
52 32515 [0.13613 |0.9871 |i22 |395.15 (21145 |0.9412
53 [326.15 |0.14293 |0.9866 |124 |397.15 |2.2504 |0.9396
54 |327.15 |0.15002 |0.9862 {126 |399.15 [2.3933 |0.9379
55 |328.15 |0.15741 |0.9857 |128 [401.15 [25435 [0.9362
56 |329.15 |0.16511 |0.9852 |130 |403.15 |2.7013 |0.9346
57 33015 |0.17313 [0.9846
58 133115 |0.18147 |09842 [132 |405.15 [2.8670 |0.9328
59  |332.15 |0.19016 |0.9837 |134 |407.15 |3.041 0.9311
60  |333.15 |0.19920 [0.9832 [136 |409.15 |3.223 0.9294
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Characteristics of Operation with Cavitation
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Cavitation Erosion Resist of Elast ic Coating
Thickness of coating Cavitation Degree of erosion
in rotating-disk test after exposure
eavitation tests, exposure period, 150 ft/s
Material Subtype in (mm) period, h (457 m/s )
Neoprene solvent base, A 0.030(0.76) 24 slight
brush-applied 8 0.025(0.64) 17 Slight
Neoprene, cured sheet,
cold-bonded 0.062(1.57) 14 None
Neoprene, in situ cured
and bonded 0.060(1.52) 1012 None
Polyurethane, liquid A 0.062(1.57) 2 Slight
B 0.018(0.46) 12 Severe
c 0.062(1.57) 12 None
Polyurethane, cured A 0.060(1.52) 14 None
sheet, cold-bonded B 0.062(1.57) 12 Severe
Polysutfide, liquid . 0.062(1.57) 12 Severe
Polysiloxane, liquid 0.062(1.57) 7 Severe
Butyi, cured sheet, coid-
bonded 0.060(1.52) 2u2 Severe
Butyl, in situ cured and
bonded 0.060(1.52) 12 Severe

Cis-polybutadiene(38%)
cured sheet, cold
bonded 0.060(1.52) 10 None
Polybutadiene (polysulfide
modified) in situ cured
and bonded 0.060(1.52) 13 Severe
Styrene-butadiene
copolymer, in situ
cured and bonded

(SBR) 0.060(1.52) 24 None
Natural rubber, cured
sheet, coid-bonded 0.062(1.57) 10 - None
Natural rubber, in situ
cured and bonded 0.060(1.52) 16 Severe
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