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Tab.1 DDDM mode with different sets of jet nozzles

M 5 45 He ) W% 55 2 I BT ML Mg 55 A £ A B i AR S Y o ek i

/ kPa / (m®+h") / kPa / mm /(m®*-h")  /(m®-n?) / (m-s?)  /(kg-m?) / (m®-h7)
640 27.58 620 7.0 12.95 88.90 3.14 1395 26.96
620 32.75 590 9.0 23.13 94.93 3.35 1338 24.58
590 37.83 560 11.0 30.28 94.26 3.33 1229 16.92
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Tab.2 SDEM mode with nozzles fully open
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/ kPa / (m®+h™) / kPa /EFF AL/ (md k) £i/0 ~1 / m /(m*-h') / (m-sh)
590 60. 86 530 1 22.92 5/8 1 124.92 4.41
590 60. 86 530 1 22.92 5/8 2 122.41 4.33
590 60. 86 530 1 22.92 5/8 3 117.02 4.14
590 60. 86 530 1 22.92 5/8 4 113.06 3.99
590 60. 86 530 1 22.92 5/8 5 110. 12 3.89
590 60. 86 530 1 22.92 5/8 6 105.81 3.74

3 5 LDEM T4 N HTHLA M 4 AU PE . F T R A pI LAk 31 5 3 AU (%) BE 5 4K 58 235 m,
J& SDEM T 11 5.22 1% ,7E 6 m 72N AR Vi it 84 72. 81 ~85. 42 m’/h. Uit A #5275 AL G A st 37 2 A
U Hb R LT TR g

PR T IR0 45 A F B T TR AR ) S AR AN S W R R ) B M LG R ) SR S5 R A G i 5 T
PEBUFR B B 7 X R B AR AN IR AT 5 3 VD G 2. R, AR ot 9 5 B5ORA X T 512 560 = 7Kl P ik
IS5 R — R 2.

B VEI K F15inak , B Z0 5 | i ik TR B WO ARE &, R vk B A K/INEG SRR i o B A2 AR Sk
J O LA B AL A PERE. X T IR R BEASRE T HEsR IS bR, TRk B K TR sh AR 22 R Wk /N T sh ik
U U ESHTHLR I F 58 4B A TR Y TR SR B B 5, XS TR I MR B 3K 50% LA E i, 5 WL AT RB AL T 1



32

KoM ok BB T OB ¥ R 2009 43 H

(GRN

A&, A BT LR A PR e R4 ) 2R W 5 B o K SR LG A8 T PN e S s M R, AR T

AR, 380, Y8 MRS 8 B e 6 R BT B A 2R AT TR 5 B A0 U e B A AR, il e e
C-DXAEHE I BT HLIG e % LU e 3 28 B HERR I 10 A IE A8 42 100 mm.

F®3 LDEM TRBIESFHIXELER
Tab.3 LDEM mode with nozzles fully open

TS 5 I o S5 2 i Ak BT BEEITC o I I T BN BfmE Rk AR
/ kPa / (m3-h) / kPa /2F KT/ (md-hh) {1/ 0 ~1 / m /(m®-h™') / (m-s)
570 65.13 500 1 22.31 3/4 1 85.42 3.02
570 65.13 500 1 22.31 3/4 2 82.81 2.91
570 65.13 500 1 22.31 3/4 3 79.65 2.83
570 65.13 500 1 22.31 3/4 4 77.53 2.74
570 65.13 500 1 22.31 3/4 5 75.47 2.66
570 65.13 500 1 22.31 3/4 6 72.81 2.57
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Design and test of the portable dredging machine based on Bernoulli effect

SUN Jin-hua, LI Yun, FAN Bao-kang, LUO Yong, LUO Shao-ze
( Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract; A main objective of this paper is the successful design of the C-DX portable dredging machine on the
platform of SolidWorks, which will be mainly applied to small rivers. Inside the eductor pump, the Bernoulli effect
causes suction at the suction head. Laboratory researches on the pipeline sediment and density with three different
diameter nozzles in 1/4 of full-open valve condition are conducted, and a 9.0 mm diameter nozzle is then
recommended. Operating parameters are analyzed under two conditions of 235 meters and 45 meters pipe translation
distances. The prototype tests are carried out and the results show that based on the Bernoulli effect, the dredging
machine is designed with small size, huge flow-out, and high mud concentration. The machine has the ability to
adapt easily to the parameters of river width, water depth and soil texture, etc.. Finally this paper also points out
that the percentage of mud concentration is actually related to bed sediment physics, bed sediment chemistry,

natural river ecosystem and machine performance.

Key words: dredging machine; design; characteristics; river
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