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Abstract: Inertial Particle Separator (IPS) plays an important role on aerodynamics and ice accretion of tur-
bo—shaft engine. Ice accretion on struts of turbo—shaft engine with IPS was numerically simulated using a three—
dimensional ice accretion model with water film flowing and evaporating, before which the two—phase flow of air—
droplet and the impingement characteristics of droplets on struts were analyzed with the Euler—Euler method un-
der the intermittent maximum icing conditions. The results indicate that 99.4% of the droplets from inlet flow into
scavenging channel and the icing parameters upstream the struts show obvious circumferential non—uniform distri-
bution. Only one of the four struts, whose leading edge is nearest to beginning of volute, suffers from remarkable
droplet impingement with maximum water collection efficiency up to 3.8. The strut is covered with ice of which
the maximum thickness was 8mm when the total time of ice accretion was 74s, while droplets impingement or ice
accretion hardly occurred on the other three struts. The research findings can provide guidance to icing protection

design on struts of turbo—shaft engine with IPS.
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Fig. 1 Calculation progress of icing simulation
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Fig.2 Collection efficiency for NACA0012

3 &R

3.1 YIEER

A SR FH ) 40 SRASE A DAy oy 4 A ORE 0 88 e Y
Pt sh AL SCPLE , an &1 3 o, Herh S i I A 8
A RT IR A SOk (33 ] 0 A SCHIFFE 0 Gtk 11 SR s
TRV IE B 2 B U R A 4 R SRR A . 3R
g5 Ky 57 T W IE 09 43 25 8K TH (Separation section) T
e, AN 4 B $1S00E AL 12 R ]S S5 R 4
IR AN R TR R A I AR T B R R
{37 & (Beginning of volute ) {5 30 B &1 7 1] 388 K, g 52 1
FWAHE
32 WEEBRGOREE

SR D T3 R SR T U I A Y R e R
PR SR T 8 3 T Al )R 3 A K D (D R
T E AR ) L BE 3 s 9 E (Outlet) SE fif 2



FA0E Hell

AR A SORE T 20 8 05 09 10 Tl Sl Lk 10 SO B = AR AR UK BB AT 52 1277

Volute

Inlet
~~

Scavenging

Volute outlet

Fig. 3 Shape of air inlet

Separation
section

of volute
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Tablel Parameters of icing

. Medial valid diameter of
Air temperature T /K
droplets d/pm

Liquid water content

LWC/(g/m?)

Air pressure p,/kPa Total time of icing ¢, /s

263.15 20

74.7 74
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Table 2 Boundary condition of the computational domain

Inlet Outlet Volute outlet Strut Oth 1
U./(mls)  p/kPa p,/kPa T./K erwa
65 61.3 74.7 263.15 Adiabatic
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Fig. 8 Variation of monitoring parameter versus number of
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Fig.18 Water collection efficiency of strut-1 on leading edge
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