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Preliminary study on hydraulic performance of straw composite pipe

WU Feng'?, CHU Yunwang', ZAI Songmei'>, WANG Fubin', LIU Shengdong'
(1. School of water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou, Henan 450046 ,China;
2.Henan Key Laboratory of Water-saving Agriculiure, Zhengzhou, Henan 450046, China)

Abstract: A new type of irrigation pipe named straw composite pipe ( SCP)was developed.The manufacturing
method of SCP was introduced, and the field test of subsurface irrigation using SCP was carried out to study the irri-
gation effect of SCP after it was implemented underground.In the experiment, the main factors were the straw con-
tent and the length of SCP, and the irrigation indexes such as accumulated flow rate, infiltration rate, and uniform-
ity of irrigation were analyzed.Results showed that at the levels of straw content of 5%, 7%, and 9%, the accumu-
lated flow rateper unit length of SCP with a length of 3.5 m was 71.66% , 77.52%, and 8.14% higher than that of
SCP with a length of 1.0 m, the irrigation uniformity of SCP with a length of 3.5 m was 3.60%, 5.45%, and
13.72% lower than that of SCP with a length of 1.0 m,respectively. With tube lengths of 1.0 m and 3.5 m, the cu-
mulative flow rate per unit length of a SCP with a straw content at 7% and 9% decreased by 12.60%, 15.80% , and
9.09%, 18.70% , respectively, compared with that of the straw content of 5%.When the straw content was 7% , the
fluctuation of infiltration rate of the two tube lengths of SCP was the smallest, and the water discharge performance
was relatively stable. When the content of straw was 7%, the uniformity of irrigation of SCP with a length of 1.0 m
reached 85.00% , and when the content of straw was 5%, the uniformity of irrigation of SCP with a length of 3.5 m
reached 81.38%. The test indexes of accumulated flow rate, infiltration rate, and uniformity were considered, it
was showed that SCP had the condition of being used as irrigation capillary for field irrigation. When the straw con-
tent was 5% ~7% , the hydraulic performance of SCP was the best.

Keywords: straw composite pipe (SCP) ;preparation; flow rate; infiltration rate; uniformity
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Fig.1 Composition and structure of straw composite

pipe forming machine
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Fig.2  Straw composite pipe sample
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Table 1  Factor level table
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Table 2  Statistics of 10 min output flow of unit length SCP

A1) ] RfrE KR
Time interval/min QR
Ab 7 Accumulated
Treatment flow per unit
0~10 10~20 20~30 30~40 40~50 50~60 60~70 70~80 80~90 90~100 100~110110~120 pipe length
/(mL - m™")
T, 499890 317406 2361.84 1969.72 187454 1785.19 180244 1689.80 1644.79 1666.59 1584.64 1730.71 26283.22
T, 325438 2184.00 197554 182726 1701.81 165530 1759.63 187675 1729.99 1696.75 167840 1632.85 22972.66
T 402293 285929 364692 3103.74 2982.08 2969.15 2852.11 2608.39 2286.98 2189.05 217391 2224.77 33919.31
T, 727497 597648 5724.07 4245776 3703.24 345052 2984.14 3183.97 254149 2024.45 200035 2008.32 45117.75
Ts 7105.71 648190 4683.62 3089.71 3767.24 323296 2257.14 1925.71 215890 221143 1959.64 1907.40 40781.38
Ts 6728.07 501143 351143 371830 3057.97 2329.29 1960.00 234021 224735 211346 191338 175048 36681.35

TE: o+ TR0 EEK S 0.2 m 2 AR

Note: Piping occurred at 0.2 m from the intake in T; test.
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