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Emulator analyse on rake angle of injector hole in reverse circulation bit
HAO Shu~qing YIN Kun, WANG Qingyan, REN Hong
( College of Construction Engineering - Jilin Unwersity » Changchun 130026, China)

Abstract ; The article instructs the work principle of the injector device and the applyment in the reverse-circulation sampling bit -
Then use the FLUNET fluid engineer emulator software to simulate the onerous formed inside of the injector hole when the obliquity
is 30,45 and 60 degree-The pressure distributing nephogram and the corresponding numerical value has been gotten- A injector
with 3 degrees according the conclusion from FLUENT was designed to experiment in the laboratory - Compare the two values we

found that they are anastomose essentially - It shows that using emulator technology to design optimizely is credible and simple and

the cost is lowered, the design cycle is shorten compared with the method through experience and test -
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Fig-1 The work principle of the injector
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Fig-2  Structure of new type reverse circulation bit
L ENIEAY 2 Bl 3 Al 4 fERE:
ST HNEIE ; 6 UL T IR
8 M 9D FL s L0—— s Ll—— 5 4L,

TR, A 2R % T HEE £, FF AR
ZE M IE PSR B, K I, W] O 3 R
AR It 3 1) R 2 3t e 25 1) e DG SR e 77 585 38
REBL I 5 A4 BB , A TN J2 30 AR it T 1) A
FEFIE A Bt A5 R Z AR LA S & T 5l
AR R AR 1 8 R S5 R L

5.3 e

R MEIR B0 2518, 7651 5 45 1 M BE | 3447 6
ANERP S mm 7L, H i solidworks FXAAFHE L 5[ 5
ZER NI 7 T A B S N GAMBIT , A= A U 1 ¢
Wk, FEIES | BT A 08 R & 8 YT & N EE T
A SRR TE S22 DO A » T W B S0 DO A B I . E TS
Xt A B TE Y. B ZE AR AR 24y 320 000,

X K~ epsilon PR FEAT 5 X BT A RE T
PR B TH B R 0T BB B B i L AR R 5 RE O A
JEm RS A BB, SISHRAN IR A E DN
BN A5 FEH AR AR 1 SR 4%
HAREARFE R, 2R 2. 8 MPa, #E X &
6 m' fmin, $E TR B H 0. 122 5 kg/s0 SIENEEN
5T S LD 2 S L Lk h b f 2 307,
457 60" Hs P iR 3 s o3 A A
5.4 HERH

MHEH =B ER] LS 45 .

B3 30° Rty o A s
Fig-3 Pressure distribute nephogram at angle of 30°
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Fig-4 Pressure distribute nephogram at angle of 45°
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Fig-5 Pressure distribution nephogram at angle of 60°

a- Y5GO B Sk D Rl ZoJe f
A5 ek, TR B RO U X R B4 4 5
SFFL D2k S KAk e ) bl 45" B R EE A A
ERCENE

b BFFRER SRR, SRR 450 A5
Il B oot B KSUMEL AT DA HE S INFLJRE 3 5 TR L Rt
AR, H Ol E A — BN TR TR AL S N e
P RO, RG2S/ FET | SHL AL 2L
R T — R ARAL A HR B 5ok 2 J5 LA/,

6 RIETHAR

PRULIRE T R A 307,457 607 3 Fh A AL, 4L
¥ 5 mm B55T 4%, an1El 6 Bros, R L % it
frimil, /eI L Pronids, R RERRMAG]
SraRP I R E KL,

WX BRI T LA Y 45716 £ 5 | 5T 5L T A Y
FE AR s WFLIREI S S FL AT AL, Aol
HIEN— BN SR 1E5] STFLH D ZER A - —
AR SRR B iR R, 2 Ja A/, X S50 A
LERIEAY G . T EHTER E S8 AT
7 i T ELER . AR s S 05 A —
BRI X Je T PR E R T A — AN RE T
SRR S T AT 58 AR TE B AR S N TIY

Bl 6ty 307 457 60°3 Fih £ B B 51 B 25
Fig-6  Injector with angles of 30%, 45° and 60°
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Table 1 The negative pressure values in diverse obliquity

injected hole

JE 3/ MPa

K fem e s 60"
4 0 —0.000 20 EFE
5 0 —0.000 49 FIE
6 0 —0.000 32 TE
7 0 —0.004 15 EE
8 —0.004 80 —0.006 47 —0.000 83
9 —0.005 12 —0.008 62 —0.001 44
10 —0.006 51 —0.009 91 —0.002 44
11 —0.007 31 —0.010 22 —0.002 47
12 —0.008 22 —0.011 16 —0.010 44
13 —0.012 84 —0.094 31 —0.010 90
14 —0.013 84 —0.094 55 —0.020 00
15 —0.023 93 —0.104 31 —0.020 20
16 —0.028 37 —0.105 31 —0.020 89
17 —0.035 20 —0.114 41 —0.021 93
18 —0.046 57 —0.124 51 —0.042 21
19 —0.106 86 —0.134 12 —0.059 59
20 —0.117 55 —0.144 22 —0.060 00
21 —0.119 16 —0.156 47 —0.050 50
22 —0.097 74 —0.119 93 —0.049 88
23 —0.081 76 —0.111 41 —0.045 88
24 —0.009 71 —0.107 45 —0.043 64
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