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Derivation and experiments for jet nozzles’ coefficients
of self-priming irrigation pump

Li Hong, Shen Zhenhua, Liu Jianrui, Wang Chao, Wang Tao
( Technical and Research Center of Fluid Machinery Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract; In order to study the characters of self-priming irrigation pumps’ jet nozzles, fluid mechanics
principles were used to derive the resistance coefficients and flow coefficients of self-priming irrigation
pump. Four different jet nozzles were designed. By calculating the resistance coefficients and flow
coefficients, change laws of coefficients with different outlet diameters were obtained. Four self-priming
irrigation pumps with four jet nozzles were tested by the test-bed. Combined with the results of
experiments and change laws of coefficients, the influences of resistance coefficients and flow coefficients
on self-priming capability were studied. The results show that resistance coefficients decrease and flow
coefficient increase with the increasing jet nozzle outlet diameters. At the same time, self-priming time
was shortened. But the self-priming capability deteriorates with the weakening of jet entrainment effect in
certain extent.
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Fig.1 Schematic diagram of jet nozzle
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Tab.1 Parameters of four jet nozzles
WS 6/(°) d;/mm d,/mm L/mm
1 45 20 18 40
2 45 20 16 40
3 45 20 15 40
4 45 20 14 40
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Fig.2 Change of resistance coefficients with increase of
jet nozzle outlet diameter
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Fig.3 Change of flow coefficients with increase of
jet nozzle outlet diameter
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Fig.4 Change of pressure drop with increase of
jet nozzle outlet diameter
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Fig.5 Self-priming time of four jet nozzles when
self-priming height is 5 m

4)2 ~4 SHYHEE O ERKB/N, #HOE
EBHHA, HOBRSEEBEZ MR, HKE—=E
BERE, T AKRES, S AERIERBEZHER, 8
WA B o LR .

5) B LR 4 ROMER, SRR B %1
BB 5 B R AE FA 992 55 7 3% T 4% i ¥ R AE I I
BB EESWE L OEER X EEKD, ERIE;
BEERK KBES, AT BR. BT ABEHEH
AERA—IEILE.

4 # it

1) iR L 44 Fy 2 A IR 28 0 S5 O PR R BEL A7 R
Bow B REOET T HS, BB T SREEE N R
Bomm & R E AR

D)BWRTMERY EN R E RS G
FRIEE B R A BN, D BB T AT IR R A 4%
PR —E IR IKE.

NEREE. . FKEMHERT, 5 s s O
HRBK, AR A &G, HAP - RER, 8%
YRR , B R (] .

% % 37 ( References)
[1] XEsARFEDR, % FUEXARGERY

[5]

(6]

[8]

(9]

Bt SRB (1], HEHLR,2006,24(4) :1 -4.

Liu Jianrui, Zhou Guiping, Shi Weidong,et al. Design
and test of self-priming and flow-ejecting spray pump
(1]. Drainage and Irrigation Machinery, 2006, 24(4) .
1 -4. (in Chinese)

XEH EIR, HEH,F BORHREREEN
B3(J]. R TR ,2006,22(1) :89 -92.

Liu Jianrui, Shi Weidong, Ye Zhongming,et al. Jetted
self-priming set for the centrifugal pump[J]. Transac-
tions of the CSAE, 2006,22(1) :89 -92. (in Chinese)
IR, MR NER, % —HHUHAXARR
#HORG K BEEL ] DO, 2006,35
(10) ;50 - 52.

Shi Weidong, Ye Zhongming, Liu Jianrui,et al. Numer-
ical simulation of in let flow of new-jetted self-priming
pump( J]. Transactions of the Chinese Society for Agri-
cultural Machinery, 2006,35(10) ;50 - 52. (in Chi-
nese)

Falcone , Anthony M. Entrainment velocity in an axisym-
metric turbulent jet[ J]. Journal of Fluid Engineering,
2003,125(4) :620 - 627.

BREm. TREENZ(M]. AR . BEEEF L,
2004 .227 -228.

B WAHZE[M]. L S HF di AL, 2003 :
135 - 136.

RER TRAEAA%E(M]. BR R REL A,
2004 ;168 - 169.

XA, IR . T o & R B BK A BRI
WITEFEI]. 4% T % ,2000,23(5) :1-3.

Liu Chengwen, Li Zhaomin. A theoretical calculation
method for flow rate coefficient and hydraulic parameters
of conical nozzle[ J]. Drilling & Production Technology,
2000,23(5) ;1 -3. (in Chinese)

X5, ARF EIR, S BAESRR A REE
FiitSHE[I]. KFHAR,2006(3) 1 -4.

Liu Jianrui, Zhou Guiping, Shi Weidong, et al. Design
and research of smart-jetted self-priming irrigation pump
[J]. Pump Technology, 2006(3) :1 -4. (in Chinese)

(REHE REF)



