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Structure design and numerical simulation of a mechanical foam

breaker for foam drilling fluid recycling

WANG Jinsong"?, JIANG Jianliang®, PAN Yongjian’, CAI Guocheng’, LI Gaoshan®
(1.Shenzhen Land Investment and Development Center s Shenzhen Guangdong 518000, China ;
2.Zhejiang Engineering Investigation Institute, Ningbo Zhejiang 315012, China)
Abstract: Efficient, economical and environment-friendly defoaming technology is the basis for achievement of foam
drilling fluid recycling. A novel rotary and spray type of foam breaker was designed according to the gas ejector
principle by which compressed air was used as the power medium combined with vacuum negative pressure, impact
shear, aerated saturation and pressure diffusion for quick defoaming and foam fluid recycling. The computational
fluid dynamics software FLUENT was employed to simulate the flow characteristics inside the foam breaker. The
simulation results showed that the rotary and spray type of foam breaker generated two adjacent overlapping vacuum
negative pressure areas inside and can produce great suction force on the outside flow with the suction amount about
1. 6 times the compressed air at the inlet. The maximum negative pressure can reach 21kPa inside of the foam
breaker when the mass flowrate of the compressed air flow at the inlet was 0. 1kg/s. generating a larger area of
negative pressure near the collision point of multiple jets from the converging nozzles due to jet speed boost which is
conducive to defoaming.
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Fig.2 Structure and working schematic of the gas ejector
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Fig.3 Structural principle of the rotary and spray type

of foam breaker
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Fig.4 Fluid channel geometric model of the foam breaker



56 B TR CE 8598 TR

2020 4 5 H

A A A A U A G 0 4 T S AL R
SN B RETE Ay A A E 6 N EAR R 6 mm Y
BB e 2 I AL AN ST s L . L o e St S AL
B PN A A I ol 30°. IR BR A R 257, &RTE R
Mt L 5 i G PN A 1 e AR R 307
3.2 ISR oy R B A

W bR T 0 g U MR E TE Y L A AR S A B
Gambit {4 HEAT I 46 S 4 O 5 & AH O 1 3 3 2%
P o BULE 3 AT Bt 00 A% J £ %ot SR At R R A TR
RS2 T, 0 SR T S R B AN R 2 fifE o0 B 5 R AR AR
P25 H W AS R % SO s T e K. O T A
b &b B 625 5 4 ) T B 3 R e/ o SR T 6 g
WA 5 30T ) DO A R AT o s, At 3 DX R SR R IR 4
FAL A%, % BT B 2 R 458766,

TH AR BB E R S TR, 7 R
A A% & A 0 (Mass flow_inlet) i1 5 445
TH A A0 ¥ TR A 1 A 24 SR B R ) 1 (Pres-
sure_outlet) 1 A4, g R & X FLUENT
PRI T EET (WalD W R &1 u=v=w=0,
k=0,e=0, 2K I b i (14 BE 110 oA 5005 o A e DRKG
I 2 PN ) 38R o 5 T B B R I S A B AR 2 Y
SR IR) R, S A SR A3 S 6T T 2 M G L At
AR = IBETN 0. 122 kg/s,

JURHRA L
B5 HEEMLREHTREE
Fig.5 Boundary conditions for numerical simulation
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Fig.6 Velocity field contour in the foam breaker
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Fig.7 Velocity contour profile in the foam breaker
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Fig.8 Velocity vector at the foam inlet

RKERE/ (mesH

R

x1 BRARERHEER

Table 1 Calculation results of boundary mass flow
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Fig.9 Pressure contour in the foam breaker
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Fig.10 Pressure contour profile in the foam breaker
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