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Experimental study on local head loss in thin-wall drip
irrigation pipes with non-coaxial emitters

WANG Jian™ , WEI Tao, YANG Ting, YUAN Shouqi
(National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: The local head loss of non-coaxial emitters in five thin-wall drip irrigation pipes with stan-
dard diameter of 16 mm was studied by conducting hydrodynamic experiment. The variation of the ratio
of local head loss to friction head loss along the drip irrigation pipe, h;/h,, and the local head loss co-
efficient o, were analyzed. The results show that under the same working pressure, the equivalent dia-
meter of drip irrigation pipe decreases with the increase of wall thickness, resulting in the increase of
friction head loss and local head loss along the drip irrigation pipe. The local head loss is related to wall
thickness, emitter cross section area and Reynolds number. With the increase of Reynolds number, the
ratio of local head loss to friction head loss along the drip irrigation pipe (h;/h,,) decreases. The mi-
nimum value reaches 0.67, but it still exceeds the design standard of China's technical specification for
micro-irrigation engineering (0.1-0.2). Based on the multiple regression analysis of the test data, the
relationship between the local head loss coefficient and the contraction ratio of cross section and Rey-
nolds number is proposed, and the correlation coefficient is 0.96.
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Fig.1 Schematic of geometric variables
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Tab.1 Characteristics of measured thin-wall drip
irrigation pipes

%5 D/mm e/mm a/mm b/mm c¢/mm Al/mm2 I/cm =5
A 16 020 542 190 1859 10.85 30 TR, 7 i
B 16 046 837 203 3008 1932 30 WRHE , 7 ity
C 16 038 821 208 2997 1932 30 FRRE , 7 s
D 16 038 979 534 39.11 5233 40 R 75 s
E 16 0.64 1036 576 21.15 60.84 40  Wl43EL, L@ 5]
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Fig.2  Sketch of experimental setup
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Fig.3 Variation of cross-section of drip irrigation pipe
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Fig.4 Comparison of friction head loss along drip ir-
rigation pipe

2.2 EETWREBKLIRK

R 0 S S A S A 26 Al =X (1) 3+
ARSI, AT AR B ek Sk k. R 2 5 T
5 M HER I B KSR b ) ELAR « YN EAR y
AR ERAK LA by 7 TR AR OK SR B 2R b 1Y G 55
RIS R NR AT LA 1, BEJE S 0.2 mm (1) A 48
HIE I B AR« SN EHAR y £ TAEE I 5~
16 mN, Z24EAX R 0.13 F10.53 mm , 33 7K B i 24 B
D A R E AR EAR. i BE R 0.64
mm [¥) E &R ER « ONmER y 7 TAER T
TR K, 2 He 73k B e KT, 2k 7K T T 47
IEARCA R B

BIS g5 T 5 MR EEH I SR Ak Bk o i
FRAKK IS B FUAE g/ b R B 7K SR 2% by Bl B
VAL Re (7840 OC . H AT 0 : B B v B0 38 Kk,
T SRR AR R TR AR K S B 2R Y LU AR b,/
h BN, e/ IME T IA E] 0.67. 3% A SR K Sk
AR b BTG R, e KAE AT F) 1.95 m. AL, 77 4%
PEGUOHE TR B R G A 2 1 B8 R 7K Sk 40 2 B



F8,%

WM A B EH R ACHR R IR R

103

KSR 10% ~20% HEATAR S, 72 2 PR TRt

F b 22 AR R A i 22

&2 ZNEEMAKIRKRE R

Tab.2 Comparison of measured local head loss

Erass Re h/m x/mm y/mm D/mm hy/m hy/m hy/hy
A 4 819~23 068 0.61~3.02 16.18~16.05 15.52~16.05 15.75~16.04 0.11~1.81 0.52~1.21 0.67~4.78
B 4220~22 451 0.58~3.84 18.08~16.25 13.03~15.08 14.48~15.48 0.10~2.22 0.48~1.62 0.73~4.96
C 4 829~23 641 0.66~3.63 16.65~16.17 15.37~15.87 15.80~16.00 0.11~1.87 0.55~1.76 0.95~4.88
D 4 413~22 006 0.56~3.68 16.79~15.94 14.76 ~15.60 15.44~15.72 0.10~1.76 0.46~1.92 1.09~4.67
E 4 998~21 487 0.66~4.15 17.55~16.01 12.76 ~14.60 14.14~15.08 0.14~2.20 0.52~1.95 0.88~3.65
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Fig.6  Relationship between local head loss of a
25 —gﬁ single dripper and Reynolds number
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Fig.7 Relationship between local head loss coefficient
and Reynolds number
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Tab.3 Multiple regression analysis results of
local head loss coefficient

e R o [ P

L 556 498.73 0.774 1 3.173 0 0.002 3
InA /A, 0.189 0 0.021 7 8.696 1 <0.000 1

InRe -1.369 0 0.035 4 -38.677 4 <0.000 1
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Fig.8  Comparison between measured and estimated
local head loss coefficient
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