Technical Data — 1900 Series Multi-Stage Split Case Pumps Engineering Data

Maximum case working pressure is the sum of the differential pressure and the suction pressure. Table 2 indicates the maximum case working pressure for the 1900 Series Split Case
Pumps in various materials and at various operating temperatures. These maximum allowable pressures are based on wall thickness for the particular series of pumps, ratings for
American Standard Flange Specifications, see Table 1, and take into account the material at various allowable application temperatures.

External inertia or flywheel effect is the kinetic energy stored in the rotating assembly that must be overcome when the pump impeller is caused to rotate within the casing. This energy
frequently must be calculated to determine the torque required to start, accelerate or decelerate the pump. If the acceleration is rapid, the torque may be several times greater than the
torque required to run the pump at normal or constant speed. WR? values in Ibs-ft? are provided for these calculations. See tables 3 through 6.

Bearing life is based on the radial and thrust loads imposed on the bearings at the specific operating head and suction pressure. The Split Case Pump is designed for two year minimum
BY life at the maximum recommended loads. Bearing life at any other paint of greater capacity on the curves will greatly exceed the minimum life shown. Average bearing life is equal to
five times the mimimum bearing life (note*).

Shaft deflection is the consequence of the unbalanced hydraulic force acting inside the pump on the impeller and shaft in a radial direction. This unbalance occurs when the pump is
operating away from its best efficiency point. At shut-off condition (zero flow) the unbalance is greatest and therefore the resultant radial load is maximum. Radial load and shaft deflection
approach zero at the best efficiency point of the pump. 1900 Series pumps are designed for a maximum deflection of .002" at the mechanical seal faces when operating at the maximum
recommended differential pressure.

WR? values given in tables are for bronze impeller Ib-ft? PROCEDURE FOR DETERMINING MAXIMUM SHAFT DEFLECTION AND MINIMUM BEARING LIFE.
EXAMPLE 1: Find WR? value for a 15" impeller diameter 5" 1922 bronze fitted pump handling
cold water. From chart the “WET" value for a 15" diameter impeller .................. 16.60 Ib-ft? 1. Determine the proper pump size, approximate shut-off head in feet power series
Add power series 4 rotating element less impeller 09 Ib-ft? number, and speed from the range charts.

Total 16.69 Ib-ft?
EXAMPLE 2: Find WR? value for a 15" impeller diameter 5" 1922 all iron pump handling 0.67 2. From table 11 determine the pump size factor based on pump size and RPM.
specific gravity gasoline. From chart select “DRY” value and correct for difference in
materials. 3. Ontable 13, page 35, locate the correct shut-off head in feet and read across to

the proper pump size factor and down to the applicable power series. Note the

Sp. Gr. castiron  x 14.9 Ib-ft? 12.09 Ib-ft? load factor in the process. Read to the scale on the left for the maximum shaft
W deflection value.
Take difference ("WET"-"DRY") values and correct for difference in specific gravities. 4. From table 14, page 35, using the load factor from step 3 above read across to the
1.70 x 0.67 1.4 Ib-ft? correct power series number and down for the min. bearing life in hours.
Add power series 4 rotating element less impeller .09 Ib-ft?

Total 13.32 Ib-ft? NOTE: 1. One year life is based on 8740 hours (continuous operation)

2. Additional bearing information can be found on page 35. 3. Specific information
on hearing life and shaft deflection can be obtained from the factory.

MODEL 1900 MODEL 1900
Ta:'e 219134, 7938, | 2-U2"1913A, Tag'e 319134, 319138,
2'1923, 219238, | 2-12'1923, 319234, 319238, 41922 51924 51922 61924 619224 619228
2'1943A 219638 | 2-12"1943A 319434 3'1943B
oA | DRY | wer | DRY | wer | oRv | wer | o | oRY | wer | orY | wer | orv | wer | orv | wer | orv | wer | orv | weT | DRv | weT | DRY | wer
20 | 496 | 519 | 469 | 499 | 453 | g | wo | - | - | - | - | - | - | RE|RFE| - | - | RF|RIF| 26 |303]| 250 285
m5 | 429 | 445 | 395 | 418 | 365 | 382 | w5 | - | - | - | - | - | - | RE|RE| - | - | RF| RUF| 226|255 26 | w5
m0 | 367 | 375 | 343 | 365 | 298|320 | w0 | - | - | - | - | - | - | RE|RE| - | - | RF|RF| 200 226|199 | 228
05 | 297 | 306 | 291 | 30 | 242 | 280 [ 85| - | - | - | - | - | - | RE|RE| - | - | RF| RF| W8 | 201| 184 | 208
100 | 252 | 261 | 244 | 288 | 202 | 29 | w0 | - | - | - | - | w7 |64 | RF | ROF | %9 | 66 | RUF | RUF | W8 | M9 | 1m0 | 13
95 | 208 | 206 | 194 | 206 | 166 | 178 | w5 | - | - | m3 | 123|125 | 38 | RF|RF| 5| wa| - | - | w5 | w2| 67| M8
90 | 175 [ 180 | - | - | | 152 | wo | w2 | m1 2| m2 | 08| me | RF|RF| 2| w@e| - | - | 81| wr| w5 | 64
80 | w8 | 12| - | - |oss| 106 | 120 | 565 | 610 | 580 | 630 | 580 | 625 | - | - |72 |8os| - | - | - | - | e8| mo
70 07| o8 | - | - |on|om | mo |40 | azs| 405 |as0| - | - | - | - |sss|6w| - | - | - | - | 73] 8w
60 [ o052 [ o056 | - | - |oss|os | w0 |22 20| - | - - | - - - - |- -1 -1-1-1-1-+
6o | - | - | - - - -l |w|ws| - | - - -1 -1-1-1-1-1-1-1-1--1-
WGT. 354 34 334 WeT. 564 564 674 4o 74 W 100# o8
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E
TABLET | MINIMUM REQUIREMENT FOR STANDARD SUCTION AND DISCHARGE FLANGES o2 - ‘
PUMP CASING 7] E TABLE 2 i PRESSURE — TEMP. RATINGS |

MATERIAL | ANSISPEC. | CLASSIFICATION |  PIPE SIZE CODE =B 50

4

. H2 A £5

125 psi flat face 26

Cast Iron BI6] 14-24 B w>
ASTM A48 : ' 112 g @ 200

250 psi flat face 1424 C 5 =

. Tw

150 psi flat face D [4

Bronze B16.24 P Al g3
ASTM B62 300 psi flat face C w150

[

Stainless Steel 150 psi flat face E 3 i

ASTM A743 B16.5 All § "_f
Grade CF8M 300 psi flat face c 2z 100

4 50 0 100 200 300
. ) o ) . o S uw
Maximum hydrostatic pressure 1-1/2 times maximum case working pressure at 100°F. t WORKING TEMPERATURE (°F)
a

TABLE 3 - SPECIFIC GRAVITY OF COMMON METALS EXAMPLE: A model 1900 pump with a bronze casing has been selected for operating at a case

working pressure of 240 psig at 150°F. Enter Table 2 at 150°F and read upward to 240 psig. It is
determined that the selection is within the recommended maximum case working pressure area
SP.GR. 8.86 720 784 790 for 300 ps! flanges and |sThgrefure acc?ptable. Note that the example ext{eeds the maxwum
case working pressure unit if the material selected would have been 125 psi flanged cast iron or
150 psi flanged bronze.

TYPE METAL CAST BRONZE CAST IRON CARBON STEEL | STAINLESS STEEL

TABLE 4 (LESS IMPELLER) TABLE 9 - QUIET PUMP DATA TABLE 11 - PUMP SIZE FACTOR
WR?ROT MAX. IMP.

PUMP SIZE POWER SERIES ELEMENT oATA CUT WATERDIA. | QUIETIMP.DIA. |  SPHERE DIA. 3500 RPM 1750 RPM 1150 RPM
2"1913A, 2" 1923A, 2" 1943A 12.00 13.25 1.25 25 50 65 -
2"1913B, 2" 19238, 2" 19438 2 025 12.00 13.25 1.25 3 - 70 -

2-1/2"1913B, 2-1/2" 19238, 2-1/2" 19438 12.00 13.25 1.25 25 60 65 10
319134, 3" 19234, 3" 1943A 14,00 15.50 13.25 50 - 116 1.25
3'1913B, 3" 1923B, 3" 19438 3 060 1450 15.50 13.25 43 - 110 -

41922 15.00 16.53 14,00 68 - 140 150
51924 4 RTF 12.00 1313 12.00 10 RTF - -
51922 4 099 15.00 16.56 14,00 68 - 140 -
6"1924 5A RTF 12.00 1313 12.00 10 RTF - -
6"1922A 1700 18.75 16.00 68 - 1.80 -
6"19228 ° 0 1700 18.75 16.00 81 - 165 17
TABLE 12 CHART RPM DESIRED RPM | MULTIPLY LIFE BY POWER SERIES
D p— 750 ) TABLE 15 - DIMENSION & DESCRIPTION ) ; . :
(RPM) 3500 1150 3 A - STUFFING BOX I.D. 2.43 2.81 3.06 343
FACTORS 1750 1150 1.5 B - STUFFING BOX DEPTH 3-1/8 3 312 3-3/4
C - 0.D. OF SLEEVE 1172 1-3/4 2 2-3/8
PACKAGE RINGS WITHOUT LANTERN RING 12 10 12 12
PACKAGE RINGS WITH LANTERN RING 0 8 10 10
RING IN FRONT OF LANTERN 2 2 2 2
PACKAGING SIZE (S0.) 7716 17 172 12
D - WIDTH OF LANTERN RING 5/8 5/8 3/4 304
E - NEAREST OBSTRUCTION 1-5/8 1-3/4 1-3/4 2
F - DIAMETER OF MECHANICAL SEAL SEAT 2118 212 2-3/4 314
G - LENGTH OF MECHANICAL SEAL 1-9/16 1-7/8 2 2-3/8
J - SHAFT DIAMETER AT IMPELLER 1-3/8 1-5/8 1-7/8 218
K - SHAFT DIAMETER AT SLEEVE /4 12 1-3/4 2
L - SHAFT DIAMETER AT COUPLING END 1-1/8 1318 112 1-3/4
MAXIMUM DEFLECTION AT SEAL FACE 002 002 002 002
INBOARD BEARING NUMBER 206 207 208 309
OUTBOARD BEARING NUMBER 5305 5306 5307 5309
M - BEARING CENTERS 20-3/4 2112 27-3/8 30
MINIMUM BEARING LIFE 6 YEARS 6 YEARS 6 YEARS 6 YEARS
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By EEE ey : EXREE _ i SHAFT DEFLECTION AND
FroREaN B £ - BEARING LIFE

QUIET PUMP operation is always desirable
and sometimes essential. One of the
most important factors for noise control
af] in a pumping installation is the correct
/ / selection of a pumping unit for the
Pha system. To ensure that the pump will run
EE= quietly, it should be selected so that it will
operate as close as possible to the best
efficiency point. At this point the hydraulic
shock within the pump is at a minimum
since the flow angle of the fluid from
the tip of the impeller is correct for the
piets a8 casing design. Every pump is designed for
/ the best efficiency point, and operations
7 at any other point on the characteristic
curves is a compromise. The amount
! of turbulence on either side of the best
AN 2 3 4 5 6 7 8 efficiency point increases as the point of
operation is moved along the curve from
the maximum efficiency. Therefore, the
o FPUP|SiZE FACT greater the turbulence, the greater the
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Hydraulic shock is also a factor if the
0-00 periphery of the impeller passes too close
IE\HE to the cutwater. If the ratio of the impeller
: diameter to the cutwater diameter in
0006 centrifugal pumps is greater than 0.92,
the pump is likely to be hydraulically noisy.
In such instances the hydraulic pulses
are actually differential pressures that
occur when the impeller vanes pass the
9pb cutwater. Cutwater ratios of 0.9 to 9.5 are
typical; however, significantly lower noise
levels are achieved in pumps designed
001 with a ratio of 0.7 to 0.75. Although there
is an optimum gap for pump efficiency,
increases of only 3%-5% may be realized
by using the optimum. A cutwater ratio of
0.85 is commonly specified by practicing
engineers, thereby realizing a minimum
EXAMPLE. A 5 1922 pump oporating ot reduction in pump efficiency with a mean
=i i i 1750 REM on a No. 3 power series with a reduction in noise level. Table 9 offers
S : factor of 1.40, a load factor of .28, a recommended quiet impeller diameter at

centerline of the impeller of 0083, and a

=
4 é i, e e 777”75 8 minimum bearing life of 104,000 hours at 85% CUtwater ratlo
== =Sz 1750 RPM.
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CENTERLINE OF IMPELLERS - INCHES
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The charts reflect the worst possible
conditions at pump shut-off. The effect
from the impeller, shaft sleeves, wearing
rings and packing will reduce the amount
1 of deflection.

LOAD FACTOR

0.6

0.4
TABLE 14
0.3

1 2 3 4 7 2 3 4
50,000 100,000 500,000 1,000,000

MINIMUM BEARING LIFE-HOURS
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