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COMPUTATIONAL FLUID DYNAMICS (CFD) High Performance Research Computing Subsea Engineering or SURF Wet compression

Computational Resource A need: subsea pumping & compression
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7 systems a must!
OF AN AIR IN OIL (WET) ANNULAR SEAL ! y
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Seal Leakage: CFD vs Tests vs BFM

2D CFD: GVF vs axial length & across clearance
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| » Drag power decreases linearly with gas content » GVF increases as pressure drops. CFD GVF verifies simple
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» GMF is small (~0.03) even for GVF = 0.9. » For small GVF: thin layer (~ 5% C,) with GVF > 0.8 near rotor

» CFD drag power agrees with test data, surface - (denser) oil is thrown away from rotor surface (Ro#< 1).

2D CFD: axial velocity W vs length & across gap 2D CFD: mean circ velocity U vs axial length 3D CFD for Qil Seal (GVF=0)
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» BFM < CFD prediction.
» Centering stiffness > 0 for GVF>0.2 - a strong hardening effect. » BFM prediction a little lower than CFD resulit. :
. i ) ) : » As GFV increases, direct damping decreases steadily.
» Test stifiness shows peak magnitude at GVF = 0.4, different from CFD » Test stiffness decreases with frequency (w/Q <1) and then _ g )
and BFM predictions (max. at GVF = 0.2). increases; not seen in CFD and BFM predictions. » CFD damping matches well test data for inlet GVF > 0.6.
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Effective Damping for Seal C.r=(C - h/w)|
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