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Preparation and Performance Study on Microporous Concrete Irrigation Emitters

Li Xiangming Yang Jianguo
(College of Water Resources and Architecture Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; Microporous concrete irrigation emitters were prepared with dry pressing method and then
cured by an atomizing humidifying means. The effect of particle size of sand and cement content in raw
material on the flexural strength, open porosity, pore size and hydraulic performance of the irrigation
emitters was studied. By testing the hydraulic performance of the irrigation emitters, the variation of the
water flow rate of irrigation emitters with time was analyzed, and the reason causing the variation was
investigated. The particle size of sand has little effect on the flexural strength, open porosity and mean
pore size of microporous concrete. As cement increases, the microporous concrete increases gradually in
flexural strength, decreases obviously in open porosity and gradually in mean pore size. The water flow
rate of irrigation emitters decreases obviously with the increase of cement in raw material, and decreases
slightly as the particle size of sand decreases. When the cement content of raw material was 12% , the
irrigation emitters are of high water flow rate but easy to be destroyed because of low strength. When the
cement content of raw material was 21% , the irrigation emitters have good reliability due to their high
strengths but are hardly to be used in practice because of very low water flow rate. When the cement
content of raw material was 15% ~18% , the irrigation emitters possess both good reliability and relative
high water flow rate due to their suitable strengths, open porosities and mean pore sizes. During hydraulic
performance testing, the soluble alkali in microporous concrete was dissolved and taken out by water,
which makes the water flow rate with time of the irrigation emitters increase slightly because of the gradual
increase of open porosity and mean pore size. Nevertheless, the slight increase of water flow rate has little
impact on irrigation in practice. The microporous concrete irrigation emitters are promising good
subirrigation emitters.

Key words: irrigation emitters; microporous; concrete; subirrigation; flow rate
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Fig. 1 Curing and assembling schematic diagram

of microporous concrete irrigation emitters
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Tab.1 Flexural strength, open porosity and mean

pore size of microporous concrete test specimen

KGR BTRAE TR, JFHALEE PR
45 G P /% pm
c 2.6 35.3 3.1
C-12 m 2.7 34.7 2.7
f 2.6 34.2 2.5
C 2.8 26.8 2.9
C-15 m 2.8 25.9 2.6
f 2.9 25.4 2.4
c 3.2 20.2 2.6
C-18 m 3.1 18.5 2.4
f 3.2 17.7 2.2
c 3.4 13.5 2.3
C-21 m 3.5 11.4 2.1
f 3.5 10.2 2.0

2.2 fFliBs KRRk S ERE

245 TAEARIAK K T % R AL IR BE £
HEK AR A9 o AEVEAT K PR BRI K, %) T AR
TAERHEK &, F G0 P 7K 28 el K 4% 938 1 AL
B2 B W, R A8 HE K 4% A R T T, AN
Bl 2a FrR Xt T € — 12 SRk &, d F T LR
B CFHALAREOR, MR GRS HA 1 m i, R
HAREA 3.06 ~3.78 L/he ly Tk I8 & #E A, C - 12
THE 7K fhe Hh DKL 22 18] B R 22 56 B AIR L 2 R GE K K B
RIS, C — 12 7 P9 T A9 L I RE 08 4R 5 L 45 4



57 W ] A BLALIRBE KRS L2 SR T 179
FR2 MARBELIEKSFHRE
Tab.2 Flow rate of microporous concrete irrigation emitters L/h
KT HE TR FGKK/m
95 Y5 1 2 3 4 5 6 7 8 9 10 11
¢ 3.78
C—-12 m 3.36 5.71
f 3.06 5.34
c 1.74 2.88 4.14 5.52
C—-15 m 1.56 2.58 3.54 4.68 5.82
f 1.44 2.4 3.36 4.38 5.28 6.24
c 0.96 1.51 2.12 2. 64 3.18 3.78 4.31 4.85 5.37 5.93
C—18 m 0. 84 1.32 1.78 2.31 2.89 3.4 3.92 4. 46 5.02 5.57
f 0.78 1.2 1.62 2.16 2.64 3.12 3.59 4.09 4.61 5.14 5.71
c 0. 06 0.18 0.29 0.42 0.58 0.72 0.87 1.03 1. 19 1.36 1.53
C-21 m 0.07 0.19 0.32 0.43 0.55 0.67 0.8 0.94 1.07 1.21
f 0. 05 0.12 0.23 0.35 0.46 0.57 0.69 0. 81 0.93 1.07
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irrigation emitters
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Fig.3  Flow rate of microporous concrete irrigation

emiltters as a function of time
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