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Experimental Study of Combined-Jet PDC Bit
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Administration, Dongying, Shandong 257513, China)

Abstract; In order to apply different jet modes to PDC bits, numerical simulation and laboratory tests
had been done to study the bottom-hole flow field affected by reverse jet. Rock breaking ability of swirling
jet in the laboratory was evaluated, which could provide basis for bit design. The results showed that obvi-
ous pressure declined at rock breaking with backward jet nozzles on PDC. As the distance between reverse
jet nozzle outlet and bit bottom decreased,and reverse flow rate increased and the degree of pressure drop
increases at bottom holes. The pressure of drilling fluid column pressure had little effect on the pressure
drop. Compared with conventional jet, swirling jet had better rock breaking ability at the same pressure
drop and flow rate. According to the test results,a new combined-jet PDC bit,joining reverse jet and swir-
ling jet,was developed and used on Well Tuo 747. The test results showed that it could improve ROP by
more than 40% compared with the neighboring wells using conventional PDC bits. It was proved that the
combination of reverse jet and swirling jet on PDC bit can improve ROP remarkably.
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Fig. 1 Physical model of reverse jet bit
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Fig. 2 Meshing of bottom-hole flow field
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Fig. 3 Effect of reverse nozzle position on decrease of

non-dimensional bottom-hole pressure
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Fig. 4 Effect of confining pressure on decrease of

non-dimensional bottom-hole pressure
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Fig. 5 Effect of flow ratio on decrease of

bottom-hole pressure
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Fig. 6 Effect of distance between bit and well on de-

crease of non-dimensional bottom-hole pressure
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Fig. 9 Effect of reverse nozzle position on decrease of bot-

tom-hole pressure under different confining pressure

051

—— itk
04 —B— Fiith3:

Hifithe2:
—— fifithe s
0.2 e it b1

03F

JE [ E e

ta

EE!].!E.;’M Pa

B 10 AEREL TEENFRERBIE
Fig. 10  Effect of confining pressure on decrease of bot-

tom-hole pressure under different flow rate



% 40 5% 6 2

MK P S A SR PDC 4k Sk X IR AT R + 103 -

07r o T 16 W Y 1 B 1S mm

06F _m J2 1) RS e £ 0 DS S0 mm

TE [H K SR

0 1 2 3 4
i fit b

B 11 AEBEALE TRE LI HFEERNZm
Fig. 11  Effect of flow ratio on decrease of bottom-hole

pressure under different nozzle position
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Fig. 12 Effect of distance between bit and well on

bottom-hole pressure
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Table 1 Performance of nozzles at the same discharge rate
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Fig. 13 Rock breaking effects of swirling jet and conven-

tional jet at the same nozzle pressure drop
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Fig. 15 Curves of drilling time and rate of penetration for

Well Tuo 747
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