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L. ABSTRACT:

This work deals with the investigation of vibration for
the low pressure Nile irrigyation pumps. We used in this work
two types of prime-movers (electric and diesel). '[he vibrat-
ion itemsuﬁas maasured at different speeds by using a system
of conical pulleys. Measurements were done at shaft pearings,
suction and delivery sides and comparison between the previous

two cases was done.
2. INTRODUCTIONS

The vibration in centrifugal pumps depends on two major
sources:?

a. Mechanical unbalance 1%
b. Hydraulic forces from impellers and interaction between
impellers and vaned diffusers <%

Mechanical unbalance is a difficult a problem in centrif-
ugal pumps because the assembled of the rotor parts are nor-
mally subjected to thée dynamic balancing. 1*. The dynamic
forces were analysed when using electric motor only, its ana-
lysed into frequency components. Major components were found
at shaft and blads frequencies 3%, R.D. BROWN also presented
for non-~staticnary forces as the eccentric impeller frequencies
at low flow. )

From the previous work we must take in consideration the
effaect of the different types of prime-movers on the parts
laying under dynamic forces from the mechanical of the system
and the hydraulic forces result from the high capacities, ita
take a large effect (as an example on the suction and delivery

side) all this parts mentioned in paper 1.
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3. EXPERIMENTAL STATION AND PROCEDURE:

The station used for these investigations is designed and
constructed at the Faculty of kngineering and Technology
Shebin El-Kom Menoufia University, as showen in figures (1,2).

3.1. bExperimental Procedure:

To carry out the main investiyations of this work the
following procedures may be followed:
a. Hydraulic procedure:;

1 - The pressure gauges, collected tank and orifice meter
must be calibrated.

4 - No, sealing or losses or leakage in any part of the
system.

3 ~ The suction valve must be completly open and delivery
valve may be closed. 7Then turn the pump and record
each of
.= Suction head H {Cm.Hy) .

- Delivery head H (mtiH. O).

- Up and down stream pressure of orifice meter Kg/m .

~ By using a stop watch, determine the required time
{t) in sec. that necessary to collect 200 Cm. hight
of water (at the delivery tank).

Its equal 6.1952 m>. |

- Torque of shaft was obtained by recordxng the torque
bridge reading and compare the results values with
the calibration chart.

- Hecord R.P.M. and the previous step may be done.

- Bridge of force transducer may be recorded and then
take the value from the calibration chart.

- Vibration measuring system reading for Amplitude,
velocity and accele}ation must be recorded, for all
point of measuring.

-« Change the delivery valve opening gradually and
repeat all the previous steps to completely opend
of delivery valve.
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- Change the delivéry valve closing gradually and
repeat all the previous steps to completely closed
of delivery valve.

- Repeat all the previous steps using diesel motor.

4. EXPERIMENTAL RESULTS:

4.1. Vibration Results for Bearing No. One (Bl):

From the experimental work, Table (1) gives the vibration
values for diesel motor with respect to electric motor, these
horizontal and vertical vibration values takes at; various
values of capacity (110, 150 m3/hr.) and different speeds. In
the same table we represents the mean value of ghaft horse-power
for the same chosen capacities.

‘Pable (1) .
Capacity - ReP.M. v '
mi’/hr_ Vibration 1350 | 1550 | 2350 | 2700 | 3300
items .
1S
§ A 1.10 1.14 | 1.14 | 1.15 1.12
A, | ver 1.22 1.25 1.22 | 1.23 1.20
2% | amp 1.28 1.31 1.29 | 1.28 1.32
110 s
) Acc 1.02 1.29 1.30 | 1.29 1.30
o+ | Vel 1.20 | 1.31 | 1.32 ] 1.33 | 1.32
. H :
Torque E.M*, - H.P. 5.81 8.48 | 17.29 [25.10 | 29.55
[ Torque D.M¥ H.P. 8.18 9,00 | 18.15 |25.98 | 30.82
e .
g Acc 1.1 | 1.0 { 1.2 | 1.13 | r.10
o, | vel 1.22 1.20 | 1.23] 1.25 | 1.21
r ,
28 | amp 1.28 { 1.27 | 1.26 | 1.26 | 1.27
150 1) Ace 166 | 1.16 | 1.07 | 1.07 | 1.10
P Vel 1.22 | 1.20 | 1.21 | 1.22 | 1.20
$9 | amp 1.26 1.28 1.27 | 1.28 1.26
Torque B.M, GConsumed Y -
e () , 6.107 | 9.407| 18.97 |25.93 | 30.44
Torque D.M. conasumed . '§ *
power . (H.P.) 9.090 { 10.900} 19.00 {26.40 | 31.30

* E.M, = Pump driven Electrically.
*%* D.,M, - Pump driven by diesel motor.
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4.2, Vibration Results for Bearing ho. 2 (Bz):

The vibration results obtained from the experipental

results is shown in Table (2), this table gives the vibration
horizontal and vertical measurements using diesel motor with
respect to electric motor at, various capacities (110 and 150

‘m3/hr) and different speeds.

4.3. Vibration Results for Suction and Delivery Sides-

Table (2)
PEapacity R.P.M.
w3 /hz . 1350 1550 2350 | 2700 3300
* Vibration ;
items :
& Acc 1.08 1.18 1.16 | 1.15 1.10
--E'_‘ Vel 1.30 | 1.35 | 1.32 | 2.33 | 1.30
1o R0 | amp 1.25 1.26 1.28 | 1.25 1.27
a Acc 1.97 | 1.92 | 1.93 | 1.80 | 1.75
¥l Vel 1.23 1.42 1.23 | 1.29 .22
' %3 Amp 1.49 | 1.48 1.38 | 1.35 ’%1.38
t ace | 1.2 | 1.22 | 1.20 | 1.29 | 1.14
'8,-. Vel 1.33 1.38 1.35 | 1.36 1.33
28 | amp 1.30 1,31 1.33 | 1.30 | 1.32
150 : :
o - Acc 1.60 1.55 1.56 | 1.42 1.38
-§ vel 1.28 | 1.43 | 1.20 | 1.28 | 1.22
;;,* Anp 1.50 1.48 1.38 | 1.34 1.36

Table (3) represents the vibration values at uasing diesel
motor with respect to electric motor for suction and delivery
side at:; different speeds and various capacity (110 and 150

m3/hr.).
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Table (3)
! Cgpa‘:itg R.P.M.

;m /BTe | tion 1350 1550 2350 | 2700 | 3300

ﬁ items
| ace. Suc. 1.33 1.40 | 1.38 |1.58 1.38
E (9) Del. 1.44 | 1.20 | 1.79 |1.63 | 1.50
! 110 Vel. Suc. 1.33 1.40 1.38 | 1.58 1.38
mn/sec. | o, 1.44 1.29 1.79 |1.63 | 1.50
) Suc. 1.11 1.21 1.26 1.20 1.53

Amp.
M vel. | 1.30 | 1.11 1.43 |1.32 1.63
Suc. | 1.37 1.42 1.39 |1.42 1.36

‘Acc-
(9) Del. 1.47 1.30 | 1.66 |1.58 1.35

150 :

vel. . |Sue. 1.38 1.40 | 1.38 |1.48 1.32
mn/sec. | o, 1.36 | 1.29 | 1.69 |1.47 | 1.34
Amp. Suc. 1.15 1.22 1.22 |1.18 1.33
P M mm. Del. 1.34 1.14 | 1.36 |1.28 1.35

5. Discussion and Conclusion:
.

The re%ation between the capacity (u) and acceleration (acc)
during horizontal measuring for bearing No. 1 of the pump under
study using electric and diesel motor is shown in Fig. (3). This
figure also shows that using the diesel motor increases the vibe
ration acceleration value at the same speed for either cases:
The increase of R.P.M. up to 2350 increases the vibration acc-
eleration while it decreases when the speed exceeds 2350 R.P.M.

in either cases.
/

For speeds above 2350 the flow rate decreases and consequently
the vibration decreases, this is due to low chocks of flow on
impeller blads. Figure (4, 5) illustrates the (Q ~ Vh) and
(Q = Amph) relations which have the same behaviour of the (Q—Aceh)
relation.
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rig's (6, 7, 8) shows the relation of (v ~ Acc),
(¢ - Vel) and (2 = amp) for horizontal measuring of B,

which takes the same pehaviour.

The diesel motor has a larye etffect on the vibration,
as the amplititudes are 41 and 34 mn for diesel motor and

electric motor respectively at the same speed of 2350 R.P.M.

The vibration resulting in bearing No. ¢ is less than
that of bearing No. 1 because bearing 2 laying far from the
motor as the effect of motor vibration is decreased. There-
fore the vibration in B, depend largely on the flow effecﬁ

2
as shown in Fig's (9 to 14).

In the case of suction and delivery pipes, tne vib-
ration decreases because the effect of motor vibration is
so small due to the farness of these pipes from the motor.
Therefore the vibration in these parts is mainly due to the
hammer effect on the impeller blades and the flow rates in
the pipes. But in the suction side the vibration is larger
than that of the delivery side because of the prementioned
reasons in addition to the hammer effect on the non-returne
valve especially when the system is off.

s

The vibration curves in this case have the same behay~
iour aé shown in Fig's (15 to 20) which indicates that the
vibration resulting from using diesel motor is larger than
using electric.

6. RECOMMENDATIONS:

1. The vibration values of low pressure irrigation pumps
varies according to the type of prime-mover.

2. The origin of higher vibration when using different
types of prime movers is the bearing beside the motor.

3. For the prototype pump-set at the first stage of design
we must try to minimize the vibration values of the
system owing to increase the service life.

4. From this study it is clear that using the electric
motor decreases the vibration in low pressure irrigat-
ion pumps.
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5. The shaft horse power decrease when using electric-

motor as prime mover.

In addition to the previous recommendations, the electric
prime-mover easy opervrate and maintenance~lower price, safty on

operation and respectively the irrigation cost decrease.
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Fig(1) Diesel Engine as a Prime_Mover




Fig(2) Electric. Motor as a Prime_Mover.
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A HTE_OF WATSM PUREN'SS 0N s

VIBRATION OF ELECTKIC IKRIGATION PUMPS

Bng. A.M. Easa4

1. ABSTRACT:

The Nile irrigation follows the cannal irrigation
system in which the water is distriluted by scheme of shifts.
By this system, water level in channels and branches is sub-
jected to be raised or downed. Logically, for low water
level in channel, the pureness of water is changed in addit-
ion to plant ristriction and seasonal clearing of the channel
ee... etc. S0, the Nile irrigation is continuously subjected
to changes in its pureness specially during pump operation.

Therefore, the effect Qgﬁwater pureness on the dynamics
of the pump system is considered major factor in service
life of the irrigation pump. ‘The service life of the system
is an economical indicator which must be considered in the
elsctrification of irrigation means.

This research aims at finding out the effect of water
pureness on the vibration phenomena of low pressure pump.
The following types of water will be used in this study:
1. brinkage Water,
2. Mud Water:

a - Z% mud ratio,
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b - mud ratio.
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INTRODUCTION:

The vibration response of centrifugal pumps (low press-
ure pumps) is largely dependent on the dynamic forces aris-

- ing from hydrodynamic bearing and the flow at suction and

delivery‘aides 1*, It was difficult to obtain quantitive
values for the dynamic forces arising from impeller and
impeller/diffuser because this combination are more complex
and less well understood 2%.
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