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The Excavating Performance of Jet Steram for the Ground
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This study is just to be carried out to grasp the efficiency of jet stream excavating for
the ground. Changing the dynamic pressure, nozzle diameter, distance off the ground, we
measured the impulse, the excavated depth, the excavated width. According as each dyna-
mic pressure increases from 100 to 500gf/cm? the impulse of the jet stream increases from
43 to 114gf, from 52 to 227gf, from 114 to 506gf, from 137 to 768gf, in 4, 6, 8, 10mm nozz-
les respectively, but it makes no difference in the value of distance within 50cm off
ground. The excavated depth increases at the invariable rate in accordance with nozzle
diameter, dynamic pressure, nozzle distance.
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We obtain the equations relevant to the ground I, II as follows:
Li=(0.01(H/r—100) —0.43 - [+11.78] - D/4
Lu="[0.03(H/r—100) —0.34 - I+6.39] - D/4
where, L;, Ly are respectively the excavated depths of the ground 1, II, em; H is the dyna-

mic pressure, gf/em?% | is the distance off the ground, cm; D is Nozzle diameter, mm; »

is the specific weight, 1gf/cm?®.
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Fig. 2. The shape of a half circle nozzle.
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Fig. 3. The scheme of a jet equipment,

(1: Nozzle  2: Nipple  3,4.6: Pipe
5: Elbow  7: Hose)
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Table 1. Water volume (Q) per minute and coefficient T for the nozzles (Diameter: mm, Q: Ymin.)
dmm 6mm
Head(em) Circle Half circle Circle Half circle
Q T Q T Q T Q T
30 248 0.0102 1.04 0.0043 529 0.0214 2.75 0.0113
50 2.17 0.0080 1.16 0.0037 6.15 0.0196 3.05 0.0097
60 1.20 0.0034 3.15 0.0092
70 3.26 0.0080 723 0.0190
Mean 0.0087 0.0038 0.0196 0.0101
8mm 10mm
30 9.83 0.0405 4.46 0.0184 15.21 0.0627 553 0.0228
50 11.48 0.0366 4.82 0.0154 17.93 0.0573 6.78 0.0154
60 5.03 0.0147 6.42 0.0187
70 12.29 0.0303 19.47 0.0526
Mean 0.0367 0.0162 0.0575 0.0188
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Fig. 4. The arrangement of experimental equipment to measure the impulse.

Table 2. The relation between value of impulse and dynamic pressure for each nozzle (H: gf/em® Impulse: gf)

dmm 6mm Smm 10mm

H ciacllfe Circle clii-illi Circle cliiillfe Circle cI;illfa Circle
100 25 43 36 52 78 114 63 137
200 36 68 48 81 108 194 108 273
300 40 75 84 115 130 243 233 273
400 64 96 112 173 214 422 310 625
500 87 114 109 227 240 506 460 769
700 140 171 141 247 817

1000 205 303 182 306

2000 420 613 350 788

(H: dynamic pressure)
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Fig. 5. The experimental set-up to measure the excavating performance of jet stream.
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Fig. 7. The relation between excavated depth and dynamic pressure.
(Nozzle Dia., O=4mm, ®=6mm, (=8mm, (= 10mm)
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Fig. 8. The comparison excavated depth of the circle nozzle and the half circle nozzle.
(O=4mm circle nozzle, ©=4mm half circle nozzle

O=6mm circle nozzle Bl=6mm half circle nozzle)
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Fig. 10. The relation between excavated depth and dynamic pressure.
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Table 4. The correlation equation between excavated depth and dynamic pressure for each nozzle diameter

DGmm) 1(em) LizaxHth Lu=axH¥h

a b Coef. R a b Coef. R

0 0.005 13.591 0.987 0.010 8.304 0.976

0.004 12.699 0.982 0.008 6.936 0.979

4 10 0.004 11.130 0.985 0.008 4.892 0.979

15 0.005 8.584 0.971 0.007 3.728 0.996

20 0.004 7.267 0.974 0.005 3.064 0.976

30 0.003 5.575 0.986 0.005 1.260 0.963

0 0.008 19.310 0.992 0.018 9.632 0.972

5 0.006 17.398 0.906 0.018 5.644 0.988

6 10 0.007 14.373 0.928 0.014 5.368 0.979

15 0.007 11911 0.916 0.134 4.060 0.983

20 0.006 10.088 0878 0.012 3.884 0.976

30 0.006 6.886 0.883 0.008 2.908 0.977

0.039 13.700 0.990 0.037 8470 0.990

5 0.034 11.800 0.971 0.028 7.230 0.957

8 10 0.034 9.000 0.968 0.127 5.890 ~ 0951

15 0.033 7.300 0.914 0.023 5.430 0.976

20 0.030 5.000 0.943 0.018 5.370 0.982

30 0.028 4.000 0.982 0.017 4.300 0.995

0 0.039 17.700 0.996 0.051 5.630 0.997

5 0.035 15.900 0.997 0.043 4.380 0.996

10 10 0.033 13.500 0.980 0.043 2.540 0.993

15 0.031 11.500 0.986 0.036 2.420 0.995

20 0.028 9.200 0.995 0.032 1.440 0.997

30 0.030 5.000 0.977 0.027 1.440 0.997

(D: Nozzle dia., I: Distance, L: Excavated depth, on H: Dynamic pressure, gf/om?)

0 5 10 5 20 25 30
Distance, cm

Fig. 11. The relation between excavated depth and distance.
(Nozzle Dia.,, C=4mm, ®=6mm, [1=8mm, [1=10mm)
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Table 5. The correlation equation between excavated depth and distance

D Cmn) H(gf/om?) Li=aXl+b Ly=aXI+b

b Coef. R a b Coef. R

100 -0.297 8.417 0.985 -0.295 12.770 0.956

200 -0.264 9.456 0.982 -0.286 14.517 0.982

4 300 -0.309 11.178 0.978 -0.284 15.285 0.001

400 -0.313 12.459 0.962 -0.321 17.115 0.991

1000 -0.383 16.863 0.973 -0.364 23.690 0.987

100 -0.198 7.983 0.981 -0.430 16.235 0.989

200 -0.281 12.085 0.943 -0.426 20.359 0.963

6 300 -0.289 14.113 0.924 -0.438 22.849 0.998

400 -0.389 17.141 0.955 -0.444 24.092 0.998

1000 -0.544 24.095 0.984 -0.513 27.509 0.991

100 -0.237 12.451 0.975 -0.409 22.134 0.990

200 -0.213 13.816 0.944 -0.364 23.187 0.983

8 300 -0.300 16.508 0.865 -0.417 26.743 0.931

400 -0.405 21.757 0.926 -0.423 26.985 0.945

1000 -0.464 25.328 0.963 -0.587 32.067 0.972

100 -0.209 9.259 0.945 -0.467 21.065 0.999

200 -0.316 15.632 0.972 -0.472 25.306 0.991

10 300 -0.373 19.548 0.940 -0.516 29.825 0.988

400 -0.436 23.789 0.976 -0.518 32.251 0.983

1000 -0.536 29.728 0.980 -0.601 36.026 0.990

(D: Nozzle dia., mm, H: Dynamic pressure, cm, L:

20

b

151

Excavated depth, ¢m, I: Distance, cm)
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Fig. 12. The relation between excavated width and
dynamic pressure. (Ground I, II, Nozzle Dia.:
8mm)

O: I=0, Ground 1

@®: /=20, Ground I

[1: I=10, Ground II
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Fig. 13. The relation between excavated width and distance.
(Ground I, TI, Nozzle Dia.: 8mm)
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Fig. 14. The excavated form by the jet stream off each distance.
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