% 43 K% 6 2 h £k E S H X Vol. 43 No. 6

2015 % 11 A PETROLEUM DRILLING TECHNIQUES Nov. .2015
dSHRH P doi:10. 11911 /syztjs. 201506020

PDC %53k Bh i € 1 gE 1 (B 1= $LfFF 37

PR, AfEAK, ERAT, ERARF

(L W E A K2 RO A i TR 2B IR T 5 2665805 2. H [ A s AR b il FH 4328 W SR 9 TR B 58 B » T JUAT: Fr 06255253,
i BUAC I A2 F A TR AR O B L B 2R ZK ) 841000)

B E.AZMHFRAKRNEES PDC 45k B R a6 oAl 42t 3L % A PDC 46k 5 7 = 4R 348
AL B F AR B SN BRI, A T CFD & #4848 & (DPM) xt B A8 B 4 35 3h 3 47 18 33, ¥ 45 L1k
DPM 2 R &% B A trapGH )" A 2 B BEM K FE AR OB IEN A, HAEMEA, 2 FEHREEF
R P A B AR A RIS B AR ZEiE S EEBEERNT LOmm i, A HEEFEEZE K
MBS ERBEEART LOmm B EHEREERAR KB R ;B RA TS 0mm ¥ K E 16.0 mm, &5
BEMKERSFER S AR FHL, R FNEEBRER KR L DB T RERTFALS . FRHRALST X
BHATHEREBEMKEL DN, FREREN . EFBEHK AT HRTHRELAREX . M RHKETHKRE
SR A RERRKEEREER  ANELSERRELZER D, AT DPM 45k # KA HAAEM A PDC
BER By R LR R ARAE T A0 I T A A AR B R AR R 4R 5

KEIRE . PDC 45k R SAEBED B aaE A

FESHES . TE21 XEKFRERD A XEHS:1001-0890(2015)06-0108-06

Numerical Simulation Study on the Anti-Balling Performance of PDC Drill Bits
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Abstract: In order to quantitatively analyze the effect of hydraulic factors on the anti-balling perform-
ance of PDC drill bits, a three-dimensional fluid volume model was established on commonly used PDC drill
bits. In the model, cuttings are simulated as spherical particles that are injected into the flow field from the
bottom hole. The CFD-based discrete particle modeling(DPM) is used to track the cuttings by setting the
DPM boundary conditions of the drill bit body at “trap”and taking particle trapping ratio (R,) as the evalu-
ation parameter of balling probability. Based on numerical simulation, cutting particles movement in down-
hole flow field is in three-dimensional irregularform along with collision and rebound. When the particle
size is less than 1. 0 mm. R, will decrease with the increase of particle sizes while it will increase with the
increase of particle sizes when particle size is larger than 1.0 mm, R, increases gradually when nozzle size
increases from 8. 0 mm to 16. 0 mm. Compared with five-nozzle drill bit, seven-nozzle drill bit is lower in
R., and the equal-size nozzle assembly is lower in R, compared with non-equal-size nozzle assembly. In con-
clusion, raincreases linearly with the increase of nozzle size and blade width, but decreases linearly with
the increase of nozzlesand blade height. The DPM based numerical simulation of the bottom hole flow field
provides not only a new way for in vestigating PDC drill bit anti-balling performance, but also providing
the oretical guidance for bit anti-balling design.
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Fig.2 Three dimensional flow volume model
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Table 1 The setting of nozzles and their diameter
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Table 2 Comparison between numerical computation and ex-

perimental results
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