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Abstract

Pump performance is determined from four quantities , total energy added
to the fluid by the pump , flow discharge, power input to the pump shaft and
pump shaft speed. Total energy is calculated from the flow and pressure
measurements and the other three quantities are measured directly. From the test
figures, the gross efficiency can be computed. Additionally, measurements of
the net positive suction head, NPSH, may be called for, so that cavitation

performance of the pump may be estimated.

7’

Every pump regardless of size or classification should have at least some
kind of performance test before final acceptance by the purchaser. If not, the
customer or user does not have any way of knowing that his or her requirements
have been fulfilled. Performance tests of pumps and the test methods will
depend on the ultimate purpose of the tests. Tests normally fall into one of tow
purposes or objectives:-

1. Improvement in design, or actual operation, thus enabling any effect on

performance by a change or modification in design to be evaluated.

2. To determine if contractual commitments have been met, thus making

possible the comparison of specified, predicted, and actual performance.

O

However, the main objective of this research is to run performance test on
a centrifugal pump and to study its characteristics. The test set is of a small
scale designed as a simple self- contained to permit this study. It is a two-
stage unit consists of two identical pumps that may be operated either in
parallel or in series, thus permitting a study of amulti- stage pump.[ Itis a
specially built scale model pumps made by plint and parteners limited

company which specializes in manufacturing engineering education

equipment.

The experimental results obtained were absolutely satisfactory and almost

identical to those provided by the manufacturer. The cfficiency of the pump
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was found to be of a low value compared with accepted values for industrial

units which reach a value a round 75%. The reason for this low efficiency
about 45% is the small size of the machine which results in a disport

portioned losses (i.e. bearing, gland and skin friction).
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1. J. F. Douglas, "solution of problems in Fluid mechanics", volume I
and II. |
2. Mechanical Hand book.
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(1-1) i, s

sl i 3 plae

ood | ciod | ool |l e | Jn | oo dae]
(rev/min) iyl (at3) h (L/s) idsl
(mmlg)
()
3000 50 234 95 9.75 2.137
2875 50 26.4 85 9.22 1.894
2700 | 50 | 282 77 8.78 1.773
2560 50 30.0 71 8.43 1667
2407 50 32.4 64 8.00 1.543
2200 50 36.6 56 7.48 1.366
2000 50 39.0 48 6.93 1.282
1850 50 40.8 43 6.56 1.225 |
1770 50 | 43.8 41 6.40 | 1.142 |
1600 50 46.8 36 6.00 1.068
1400 50 57.0 31 5.57 0.088




(A) #1231 5l (2-T) dgir
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| 3,81
ol s | iyl i N L ~ i ) h Q gFidlh il w.hh_.tt, Uy seusd |
P, (bar) | P, (bar) MWS - F(N) _:2\35 (mmHg) | liter/sec A&M ”c — W2 (%) |
| (Watt)
0.14 0.14 28 | 29 2000 37 1.22 109 34 31
0.16 0.16 | 28 " 2000 3 1.13 105 36 “ 34
0.18 0.18 36 27 2000 28 1.06 101 38 8
0.20 0.20 0 | 26 2000 24 0.98 98 39 40
0.24 0.24 48 21 2000 16 0.80 79 38 ~ 49
0.26 0.26 52 1.9 2000 10 063 | 71 33 46
0.24 0.36 60 6.2 3000 77 1.75 349 105 30
0.26 0.38 64 6.1 | 3000 74 1.72 343 1mo | 32
0.28 0.40 68 6.0 3000 73 71 | 337 116 35
0.32 0.44 79 59 | 3000 67 1.64 332 125 | 38
036 | 048 84 56 | 3000 59 1.54 315 129 41
0.40 0.52 92 5.4 3000 52 1.44 304 132 44
0.46 0.58 104 4.9 3000 38 1.233 276 128 47
8 0.50 | 0.62 112 4.4 3000 27 1.04 247 17 48




(B s394yt (3-T) Jpr

1 st stage 2" stage Venture Flow |
Sl Mow | kg | P R el e barays | 5 N
e | A b wloa S i Jo N S h —Q St bl |7 e o _ s
W, (rev/min) | F(N) = &—H.P_ (Pd+Ps) | (rev/min) F(N) r_“xL (r.\.L Pd+Ps _ W, mmHg Qs L/hour | (KN/m?) < ¢ rCIL %
(watt) _ P, 4 KN/m® | ar bar KN/m’ _ (watt) wwatt | w, watt
N@N.: 3000 | 5.2 | 0.17 | 0.84 101 3000 | 5.5 0.18 0.82 | 100 W 309 | 225 | 3.0 |10800| 1005 |601.69 | 3015 |50.1
d _ _
Nmo.c_w 3000 | 4.8 |0.150.935| 108.5 | 3000 | 53 | 0.16 | 0.95 | 111 | 298 | 190 | 2.76 | 9936 109.75 | 567.94 | 302.91 | 53.3
253 v 3000 | 4.5 [0.13| 1.03 116 | 3000 | 49 | 0.14 | 1.06 | 120 _ 275 | 147 | 2.43 | 8730 | 1181.00 | 528.58 | 286.15 | 54.1 |

230 | 3000 | 4.1 [0.11| 1.13 124 3000 |4.75!0.11 | 1.18 | 129 | 267 | 110 | 2.09 | 7551 | 126.5 | 497.65| 265.4 | 53.3

185.6 | 3000 | 3.3 |0.09| 1.21 130 3000 | 4.0 | 0.1 |1.205[130.5 224 | 67 | 2.64 | 5893 | 130.25 | 410.49 | 213.22 | 51.9

149.1| 3000 |2.65|0.07 | L3 173 3000 | 3.2 | 0.07 1.30 | 137 | 179 24 [0.979 | 3527 | 137.0 |428.95|134.12 | 40.8

376 | 3000 | 6.7 | 0.29 3000 | 7.1 0.15 | 79 | 399 | 130 2.28 | 8209 79 776.01 | 180.12 Nu.Nm

365.5! 3000 | 6.5 |0.27 3000 | 6.7 0.70 | 97 | 376 | 118 | 2.17 | 7821 97 742.27 | 210.78 Nm.._w

348.6| 3000 | 6.2 | 0.22 3000 | 6.5 1.00 | 122 | 365 | 104 | 2.04 | 7343 122 | 714.15 | 248.76 | 34.8 |

326.2| 3000 | 5.8 | 0.20 ’ 3000 | 6.2 1.47 | 167 | 348 | 84 1.83 | 6599 167 | 674.15 | 306.11 Am.._,m

292 | 3000 | 5.2 |0.17 3000 | 5.9 1.75 | 192 | 331 70 1.67 | 6024 192 624.18 | 321.22 | 51.5

269 | 3000 | 4.8 | 0.14 3000 | 5.5 2.00 | 214 | 309 55 1.48 | 5340 214 579.4 | 317.36 | 54.8

Vil @




"~ 1000 Kg/m’

H &ner
=1002* 10" Kg/m.s

(C) #18 JLaadl ¢ (4~ 1) Jya

bl S Jara
ic i, o) b | Gy peail) sl h AN izl Q JAa 5 a8 Shaad) Jalaa 385k, a8 S} Jalaa 540 Jabas
Juless | (rev/min) (rad/s) P, (bar)| P,(bar) | (mmHg) | S>3 F (N)| (P, +P,, KN/m?, | (liter)/sec W, (watt) 2 =0Q*10°/ND? R =PND?/g |=(P2+P1) * 10° / eN2D? b4 s:nz‘.wD%
_ _ ) o <3 P ~J e
1 3000 214 0.23 0.38 96 6.5 61 1.96 366 6.16%10 31.6*10 61.3*10 1.165*10
= - =9 cx1nb -3 =3
2 2800 293 0.23 0.33 83 55 56 1.82 289 6.13*10 29.5*%10 64.0%10 1.130*10
_ _ -3 _ 5 _. -3 -3
3 2700 283 0.23 0.3 76 5.1 53 1.74 258 6.08*10 28.5%10 65.8%10 1.163*10
5 -3 W - 3 =3
4 2600 272 0.23 0.26 69 4.8 49 1.66 234 6.02%10 27.4*10 63.6%10 1.136*10
\ - -3 < -3 -3
5 2500 262 0.23 0.24 63 45 47 1.59 211 6.01*10 26.4*10 68.0%10 1.152*10
_ _ _ -3 _ Z -3 -3
6 2400 251 0.23 0.22 57 4.2 45 1.51 189 5.94*10 25.25*10 70.0*10 1.167*10
- -5 W‘ 7.} -3
7 2300 241 0.23 0.19 51 3.75 42 1.43 162 5.86*10 24.25*10 71.8*10 1.164*10
=3 3 . _3
8 2200 230 0.23 0.17 45 34 40 1.34 140 5.75*%10 23.1*10 74.8%10 1.161*10
_ _ R -5 . z -3 -3
9 2000 209 0.23 0.12 35 29 35 1.18 109 5.75*10 21.0%10 79.2*%10 1.160%10
=3 Z -3 _3 |
10 1900 199 0.23 0.1 30 2.6 33 1.1 93 5.46*10 20.0*10 82.7*10 1.152*10 n
. 3 o .3 -3
11 1750 183 0.23 0.06 23 22 29 0.96 72 5.18*10 13.4%10~ 85.6*10 1.150*10
_3 = =3 -
12 1660 174 0.23 0.05 19 169 28 0.87 59 4.95%10 17.5*10 92.0%10 _._c,.u.e_:m
A . -3 i -3
13 1540 161 0.23 0.02 14 1.65 25 0.75 48 4.60%10 _o.N*—Qh 95.4*10 1.113*10
-3 z -3 -> |
14 1470 154 0.23 (1] 11 1.5 23 0.66 41 4.24*10 15.5*%10 96.3*10 1.1105%10 |
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Ul i D =0.100 4(m)
S )il pa Q =0.2V h (L/sec)
el oo K= 53.35

(D) s133 jLt ((5—T) g

ol ks | o bk | a3 N e al _ e Sy Euh@ W,=(B +R)0 — 50
P, P, (bar) P,-P, P+P, F | N K
(bar) (bar) (bar) QAZ\EN (N) ” (rev/min) WIAEBIE Q(L/sec) (Watt) (Watt) h (%)
0.24 0.36 0.12 60 6.2 A 3000 77 1.755 105.3 348.6 30.2
0.26 0.38 0.12 64 6.1 3000 74 1.72 110.1 343.0 | 32.1
0.28 0.40 0.12 68 6.0 3000 73 17.1 116.3 337.4 34.5
0.32 0.44 0.12 67 5.9 _ 3000 67 1.64 124.6 331.8 37.6
0.36 0.48 0.12 84 5.6 3000 59 1.54 129.4 315.0 41.1
0.24 0.52 0.12 92 54 3000 o2 1.44 132.4 303.7 43.6
0.46 0.58 0.12 104 4.9 3000 38 1.233 128.2 275.5 | 46.5
0.50 0.62 0.12 112 4.4 3000 27 1.04 116.5 2474 47.1
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