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Structure optimization of a jet-type reverse circulation tool for horizontal hole

HUANG Huayuan, FENG Xiao, MA Chunlin, DING Bocheng
(Northwest Institute of Nuclear Technology, Xi‘an 710024, China)

Abstract: On the analogy of relevant design, a preliminary design and experimental prototype of jet-type reverse
circulation tool was completed, which could be used for horizontal hole. Based on structural optimization experi-
ments and researches, a series of optimized combinations of key components were derived, which were appropriate
to in-situ conditions. According to experiment results, some conclusions were drawn as follows: the water absorp-
tion rate was most influenced by the mode composed of jet tube and jet nozzle and little influenced by flow pa-
rameter m and span S; and when the jetting rate exceeded 40m/s, the water absorption rate decreased sharply.
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Fig. 1 Sketch of reversed jet device
1— (12— ;3— 4—
5— i 6—— iy —
4 V2
B V7 B, V? y
2yt hz =241 47, =WH 1)
S IA S [1-3] n 2g rn o 2g
1 IRRERTHRE p .
Z1=7, r=r;
P, P,
1 V,

O
Py Vi

%5 H E#7: 2009-11-14
fEEBN: (1962—), : , ,



.72 .

B M5 B4R

% 38 %

Y
(72

“§\§

A A A SIS PSS LA PI S W

_- r
\\\\\\\\ L /f/// e L

O

D12 P18 @25

o5 @7 @8 @10 @15
0~40 mm

1)

(

95 L/min)2

(95~250 L/min)

1— ;22— ;33— A— ;65— ;
6— ; T— ;8— ;99— ;10—
1 =(02/01)><100% (2)
n % O L/min
0, L/min
2 KWHBIRFAE
8— BW-320 ;9— ;10— 11—
KT IR R SR RIE
d 5 o7 d8 P10 D15
1
% 1 ﬂﬁ“ﬁ%um?—hlﬂ%
Table 1 Jet experiment record
/mm
Imm? /L-min~ /m-s IMPa /MPa

95 80.66 3.35 2.0~5.0

D5 19.63 144 122.27 7.60 /
204 173.2 15.10 /
95 41.16 0.95 1.0

D7 38.47 144 62.35 2.04 2.8~3.2
204 88.33 4.00 4.5~6.0
95 31.51 0.60 0.6

D8 50.24 144 47.81 1.24 11~14
204 67.73 2.40 3.0~3.6
95 20.17 0.30 0.3

@10 78.5 144 30.53 0.50 0.8
204 43.25 1.04 15
95 8.86 0.14 0.1

D15 176.63 144 13.44 0.19 0.1
204 19.03 0.29 0.2
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Table 2 Experiment record of®18 tube with large inflow
d/mm m=(DId)? /L-min? /m-s! /L-min”* 1% /MPa /MPa
95 80.66 96.7 101.8 0.04 2.5~35
D5 12.96 144 122.27 100.0 69.4 0.04 7.5~8.5
204 173.20 - - ~
95 41.16 98.3 103.5 0.04 15
o7 6.61 144 62.35 103.3 71.8 0.03 2.5~3.0
204 88.33 102.5 50.2 0.04 4.0~5.5
95 3151 95.0 100.0 0.04 0.4~0.6
D8 5.06 144 47.81 96.7 67.1 0.04 1.2~1.6
204 67.73 97.5 47.8 0.04 3.0~3.5
95 20.17 54.2 57.0 0.08 0.25
@10 3.24 144 30.53 89.2 61.9 0.05 0.7
204 43.25 94.2 46.2 0.04 1.4~15




< 74 - W 5 R % 38 %
3.3 3 (P12 @18 @25) @18
20 L/min 45 L/min 70 L/min
95 L/min4 @5 D7 @8
3.3.1 12
d @5 @7 gB D @12 P12 62.5% @18
@18 @25 S$=25mm 111.0% @25 53.0% P18
3
£33 DIBBRE(S=25 mm)/NEELRIZFE
Table 3 Experiment record of 18 tube with small inflow
dimm m=(DId)? /L-min* /m-s /L-min* 1% IMPa IMPa
20 16.98 38.3 191.7 0.09 0.2
o5 296 45 38.20 68.3 151.8 0.08 0.6
70 59.43 106.7 152.3 0.05 1.2~1.5
95 80.66 108.3 114.0 0.05 2.5~3.0
20 8.66 23.3 116.7 0.10 0.1
&7 661 45 19.50 43.3 96.3 0.09 0.1
70 30.33 66.7 95.2 0.07 0.5
95 41.16 96.7 101.8 0.05 0.8
20 6.63 15.3 76.7 0.10 0.1
o8 5 06 45 14.93 33.3 74.1 0.10 0.2
70 23.22 55.0 78.6 0.09 0.4
95 31.51 78.3 82.5 0.07 0.6
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Fig. 5 Relation between s value of @5 jet and water adsorption
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Fig. 7 Relation between jetting speed of @7 jet and water adsorption
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