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FLANGE SUCTION
FLANGE
Y

NOTE:
1. FX, FY, FZ = MAXIMUM FORCE IN POUNDS.
2. MX, MY, MZ = MAXIMUM MOMENT IN FOOT-POUNDS FOR EACH NOZZLE.

3. WHEN SUMMING MOMENTS, THE MAXIMUM FORCES, GIVEN ABOVE, TIMES THEIR LEVER ARM, MAY BE
ADDED TO THE MAXIMUM MOMENTS LISTED.

4, THE LOADS LISTED ABOVE CAN ONLY BE ACHIEVED WHEN THE PUMP IS FREE OF "SOFT FOOT" AND THE
HOLD DOWN BOLTS ARE TORQUED TO AT LEAST A GRADE 2 VALUE.
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? — K ———= STRADDLING CENTERLINES
Mo SHAFT DIA +/- 0.001
1 0.19 = == - 0.
% ﬁ.‘ DM TOL 151 325[01.375]91.675
g "A" | NOMINAL | 3/8-16[3/8-16] 1/2-13
# T "B" |+/- 0.03| 3.75 | Ba.50 | ©5.00
% ) "C"|+/- 0.02] 244 | 244 | 2.87
J "C-1]+/- 0.02] 2.00 | 2.00 | 2.50
||:G|| "D- +.r(' U‘ﬂa 1?5 1 .?5 2.93

"D-1]+/- 0.03] 2.19 [ 2.13 | 3.31
"F" | +0.002_|@1.750| ©2.000| @2.625
"G" | +0.002 | ©2.625| ©2.875| @3.625
1 "H" | -0.002_|©3.125| ©3.597| 04.125
{ "J* |+/- 0.02] 1.75 | 1.72 | 2.13
L "K* |+/- 0.02] 219 | 2.19 | 2.63
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| DOUBLE SEAL, NON-CARTRIDGE
] REQUIRES VENTED GLAND
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Vibration Monitoring should be part of a Structured Pre-
dictive Failure Analysis Program. Early detection of pump
problems is desirable, when damage is minor, so equipment
is analyzed on-line for diagnosis. Mechanical problems are
determined before catastrophic failure; therefore, mainte-
nance can be scheduled at a time that is convenienl. The
result of a good Predictive Maintenance Program is reduced
downtime, reduced maintenance costs, prevention of secon
dary damage and improved plant safety.

A Predictive Maintenance Program is specifically tailored
to the users needs; as a result, programs and monitoring
equipment vary from user o user. Therefore, we can only
offer simple guidelines for vibration monitoring. Ultimately,
the success of the program relies on the expertise of the
user.

2HQHIIQElHﬁ_S£HED.L!LE5

Pumps should be monitored in accordance with a pre-
scribed schedule where vibration levels are recorded on an
equipment data sheet to establishing a history of the unit's
condition. A trend of increasing vibration level is a sign of
developing mechanical problems. These increases are com-
pared to a baseline reading and maintenance is schedule at
a predetermined vibration increase. A graph showing vibra-
tion trend VS monitoring date is a very useful analysis tool.

The baseline vibration level is the vibration of the

value. This level is determined by the user and will vary,
depending on the application.
As a general rule, maintenance should be scheduled
when:
1. Vibration exceeds twice the baseline value.
2. Vibration level exceads 0.20 in/sec.

4HE§HE!HQ_EBD.QEDUHE

1. Connect the pickup (accelerometer). The pickup
should be placed on a rigid part of the pump where it can be
securely held, typically in a horizontal/radial position on the
bearing housing.. The pickup must be connected at the same
location each time the pump is monitored. This location
should be illustrated on the data sheet andfor physically
marked on the pump.

2. Check the operating conditions. The pump vibration
will vary at different points along the pump performance
curve, so the pump head and capacity should be at the
design or baseline condition each time the unit is monitored.

3. Take a reading. Tum the vibration analyzer to the
Velocity (infsec) setling and set o an appropriate scale (the
lowest setting that will read full amplitude). Make a spectrum
plot and mark the maximum velocity on the pump data sheet.

4. Check results. Compare vibration readings to the
baseline reading and previous readings. It is useful fo have
a trend chart that shows changes in vibration level with
respect to monitoring dates.

unit while it is operating in good condition, without VIBRATION LIMITS

cavitation, with good coupling alignment, without unde 8.0 T < ,

pipe strains, and with straight suction piping to the {‘k NN

casing for uniform flow. If previous vibration history is 80 ; S~ TIsT "\ i

unavailable, a baseline reading can be determined TN R

from & similar unit operating in good condition, or the _ 4.0 Ay —:-.:-ﬁ.,&.x_ I NN

factory can be consulted for a baseline value taken 9 VINCH TN |

when the pump was tested before shipment. = 3.0 v b .
Monitoring schedules are predetermined by the 9; VN TN \\

program administrator and will vary by application and = . 4 %K, Ll N N

useful failure detection period. This period is based on & A . ,}

the time between confirmation of a machine problem g 1 A P

and catastrophic failure. \ _H H L] N
Pumps that are in a very critical or hazardous ser- \ [SMOOTH \ NN I { I\

vice should be considered for a continuous monitoring E Ll - MK Se

system that will shut down or alarm at the predeter- & 0.8/ %] d——H

mined vibration level increase. E ?,}% \g| \ N

0.5} \ an Q"ﬁ\f

3 schepuLep wanTenance ,l : | ?\\ ‘%
Maintenance should be scheduled at a predeter- 0.3 ‘ L " i AN

mined vibration level increase above the baseline 3 E £ -% % %% % ﬁbﬁbﬁb %%

%

FREQUENCY {CYCLES/MIN, FILTERED)
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PIPE || DRILL| #OF | DIA | DIA Btﬂ'f “.8" | 5" | DRILL| 20F | DIA | DA “ﬁh‘ “.B" | “L.g”

| SIZE_| THRU | HOLES| REF | +-02" THRU | HOLES| REF | 402"
050 || 062] 4 | 350/ 2.38[0500] 2.00| 250] 0.62| 4 | 3.75 | 2.62 |0.500] 2.00 | 2.50
075 | 062| 4 | 3882750500 225|250] 075! 4 |462] 3250625 250 2.75
10 | 062| 4 |425|312|0500/ 225|275 075 4 | 488 3500625 250] 3.00
125 | 062| 4 |4.62]350|0500| 250|275| 075! 4 |5.25| 3.88 |0.625| 275 | 3.00
15 | 062| 4 |500| 388 |0500| 250 | 3.00] 0.88| 4 |86.12| 450 |0.750| 3.00| 3.50
20 | 075| 4 | 600 475 |0.625| 2.75 | 325] 0.75| 8 | 6.50 | 5.00 |0.625] 3.00 | 3.95
25 [ 075| 4 |7.00|550 0625 3.00|350[ 088| & |7.50] 5.88 |0.750| 3.25 | 3.75
30 [075| 4 | 7506000625 325]375| 088| 8 |8.25] 6.62 |0.750| 3.50 | 4.00
35 || 075| 8 | 8507000625 325(375] 088| 8 |9.00| 725 0.750| 3.75 | 4.25
40 | 075| 8 |9.00] 750 0625 325|375] 0.88| 8 [10.00| 7.88 |0.750| 3.75 | 4.25
50 || 088| 8 [10.00] 850 [0.750| 3.25| 4.00] 0.88| & [11.00] 9.25 [0.750] 4.00 | 4.50
6.0 | 088| 8 |[11.00/ 9.50 |0.750| 3.50 | 4.00| 0.88| 12 [12.50|10.62|0.750| 4.25 | 4.75
80 |[088| 8 |[1350/11.75/0.750| 350 | 425| 1.00| 12 |15.00]13.00|0.875| 4.75 | 5.5

100 || 1.00 | 12 |16.00/14.25|0.875| 4.00 | 475| 1.12| 16 |17.50{15.25|1.000| 5.25 | 6.00
120 || 100 12 [19.00/17.00/0.875| 425 | 475 1.25 | 16 |20.50|17.75/1.125| 5.75 | 6.50

140 | 112 12 |21.00/18.75|1.000| 4.50 | 525| 1.25| 20 |23.00|20.25/1.125| 6.00 | 6.75
16.0 || 112 | 16 [23.50|21.25/1.000| 4.75 | 550 || 1.38 | 20 |25.50|22.50{1.250| 6.50 | 7.25
180 || 1.25| 16 [25.00|22.75(1.125| 5.00 | 6.00 | 1.38 | 24 |28.00|24.75(1.250| 6.75 | 7.50
20.0 | 1.25| 20 |27.50{25.00|1.125| 5.50| 6.25| 1.38 | 24 |30.50|27.00|1.250| 7.00 | 8.00
24.0 || 1.38 | 20 |32.00/29.50)|1.250| 6.00 | 7.00| 1.62 | 24 |36.00|32.00/1.500 7.75 | 9.00
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