Contents

Page
FOreword . ... e Vii
1 Centrifugal pumps
1.1 Typesand nomenclature. ............. ...t 1
1L L SCOPE .ottt 1
1.1.2 Definition of a centrifugal pump ......... ... .. ... .. ... . . . ... 1
1.1.3 Typesofkineticpumps. ........... .. 1
1.1.4 Impellerdesigns . ...t e 2
1.1.5 Construction drawings . ... .......cur et 4
1.1.6 Generalinformation ........... ... . . . 25
1.1.7 Centrifugal pumps nomenclature .................. ... ... ..... 27
1.2 Definitions . ...t 55
1.2.1 Rateofflow (capacity) ......... .o 55
1.2.2 Speed . ... 55
123 Head. ... ..o 55
1.2.4 Condition PoiNtS . ...ttt 58
1.2.5 Suction conditions. . .. ... .. 58
1.2.6 POWET . .o 58
1.2.7 PUMP PreSSUIES . v oottt et e et 60
1.2.8 Impellerbalancing. . ........... .. i 60
Appendix A References. . ... 62
AppendiX B Index . ... . 63
Figures
1.1 — KinetiC type PUMPS . .ottt e e et e e 1
1.2 — Comparison of pump profiles. . . ........... . 3
1.3—Radial flow pump. .. ... e 3
1.4 —Mixed flow pump . .. ... e 3
15— Axial flow pump . . ..o e 4
1.6 — Overhung impeller — close couple single stage — end suction. . ........ 4
1.7 — Overhung impeller — close coupled single stage — diffuser style —
end suction —submersible . ... ... 5
1.8 — Overhung impeller — close coupled single stage — submersible .. ... ... 6
1.9 — Overhung impeller — close coupled single stage — in-line
(showing sealand packing) . .. ...ttt e 7



1.10 — Overhung impeller — separately coupled single stage — in-line —

flexible coupling . . .. ..o 8
1.11 — Overhung impeller — separately coupled single stage — in-line —

Mgid CoUpPliNg . . ..o e e 9
1.12 — Overhung impeller — separately coupled single stage —

frame mounted. . ... ... .. 10
1.13 — Overhung impeller — separately coupled single stage —

frame mounted — lined pump . . ... ... e 11
1.14 — Overhung impeller — separately coupled single stage —

centerline support — APIBL10 . . ... ... i e 12
1.15 — Overhung impeller — separately coupled single stage —

frame mounted — ANSI B73.1 . ... ... 13
1.16 — Overhung impeller — separately coupled single stage —

Wet PItVOIULE . . . oo 14
1.17 — Overhung impeller — separately coupled single stage —

axial flow — horizontal. . . .. ... ... 15
1.18 — Impeller between bearings — separately coupled —

single stage — axial (horizontal) splitcase .. ......... ... .. ... ... .. ... 16
1.19 — Impeller between bearings — separately coupled —

single stage — radial (vertical) splitcase .......... ... ... .. . ... . ... 17
1.20 — Impeller between bearings — separately coupled —

multistage axial (horizontal) splitcase .. ........ ... .. .. .. 18
1.21 — Impeller between bearings — separately coupled —

multistage radial (vertical) splitcase ......... .. ... . . i 19
1.22 — Impeller between bearings — separately coupled —

multistage radial (vertical) split—double casing. .. ...................... 20
1.23 — Overhung impeller — separately coupled single stage —

frame mounted —mixed flow . . ... ... . 21
1.24 — Regenerative turbine — side channel single stage. . . .............. 22
1.25 — Regenerative turbine — peripheral single stage. . . ................ 22
1.26 — Regenerative turbine — impeller between bearings — two stage . . . . .. 23
1.27 — Overhung impeller — separately coupled single stage —

frame mounted —self-priming . . ......... . . .. 24
1.28 — Pump shaftrotation. .. .......... ... . . 26
1.29 — Horizontal pump rotation . . . ... ... 26
1.30 — Vertical pump rotation . . . . ... ... 26

1.31 — Overhung impeller — separately coupled — single stage —
frame mounted. . . ... ... 39

1.32 — Overhung impeller — separately coupled — single stage —
frame mounted —pumponbaseplate........ ... .. .. . . 40

1.33 — Overhung impeller — separately coupled single stage —
centerline mounted ... ....... ... .. 41

1.34 — Overhung impeller — separately coupled single stage —
centerline mounted —pumponbaseplate. . ........ ... .. ... .. .. . ... 42



1.35 — Overhung impeller — separately coupled single stage —

centerline mounted (top suction) . ........ ... .. . 43
1.36 — Overhung impeller — separately coupled single stage —

centerline mounted pump on base plate (top suction) . . .................. 44
1.37 — Impeller between bearings — separately coupled —

single stage axial (horizontal) split case pump onbaseplate .............. 45
1.38 — Impeller between bearings — separately coupled —

single stage axial (horizontal) splitcase. . .............. ... .. .. ... ..... 46
1.39 — Overhung impeller — close coupled — single stage — end suction . . . . . a7
1.40 — Overhung impeller — separately coupled — single stage —

frame mounted (vertically mounted). . . . ........ ... . .. 47
1.41 — Stuffing-boxarea. .......... ... . . 48
1.42 — Dimensions for types JM and JP alternating current

face-mounting close-coupled pump motors having rolling contact bearings ... 50
1.43 — Standard dimensions for HI — NEMA type HP and HPH vertical
solid-shaft motors. . . ... ... 53
1.44 — Datum elevations for various pump designs . .. .................. 55
1.45 — High-energy versus low-energy pumps (metric) . ................. 59
1.46 — High-energy versus low-energy pumps (US units) . ............... 60
Tables

1.1 — Centrifugal pump nomenclature — alphabetical listing .............. 27
1.2 — Centrifugal pump nomenclature — numerical listing ................ 35
1.3 — Dimensions for Type JM alternating-current face-mounting

close-coupled pUMP MOtOIS . . . . ..o i it e e e 51
1.4 — Dimensions for Type JP alternating-current face-mounting

close-coupled pUMP MOtOIS . . . . ..o i it e e e 52
1.5 — Standard dimensions for HI - NEMA Type HP and HPH vertical

solid-shaft motors. . ... ... 54
1.6 — SYymbOIS. . ..o 56
1.7 — SUBSCIIPES . o 57



