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Abstract: Hail, ice and other foreign matters are sucked into the intake port and then enter the engine, which
can easily lead the engine performance degradation or stop, threatening the flight safety. Therefore, it is of
great significance to analyze the exhaust characteristics of the channel beside the intake port of turboprop air-
craft. According to the airworthiness criterion, two kinds of foreign bodies, hail and ice, are analyzed to deter-
mine their geometry, mass and initial attitude. By means of CFD and 6 DOF method, the movement and exclu-
sion characteristics of foreign bodies in the main engine inlet of a new turboprop regional aircraft are simulated.
Further coupling the LS-DYNA software to simulate and analyze the collision problems encountered in the ex-
clusion. A numerical simulation method for the removal of foreign matter from the intake port of turboprop en-
gine is established. The results show that once the foreign body collides with the wall, it will break up into some
small pieces. The energy loss is less threatening to the engine. Whether it enters the main engine or the side
channel, it can be considered to be eliminated; However, the ice in the ice area of the lower wall is likely to en-
ter the main engine directly, which may cause serious impact, so it needs to be focused on.
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Fig. 1 Computational nacelle model
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Fig. 2 Hails located in the engine inlet
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Fig. 3 Ice cubes around the engine inlet
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Fig. 4 Ice cube near the lower wall in engine inlet

3 RRYEHKREDIEIHILREN
HEMHRERIE
3.1 EXTE
ToW fE VKB iE 2 vk e, 76 E A R TE 2 5 L AR
SAEPEAGE NI VR R k172 3, o] LIS BT 5
WAK 122 (CFD) 1 E B A 75 A B E (6DOF) Jr ik
KGR FY BT, FEEENE. H T



5 2

FANEEE s 2 LR S L

HREAF, R WTE2Z iz Z 5 A RS K
A 55 RE TH] ) Rl AR B S ) 2 TR G A L, R
— R G v B 00 O T R R W G R

SVAOR T R T VKR B K e i HE B BO(E AR S
AL DL DR

—J2fili i CFD Bt A 6DOF R i JF & % 32 30
SRR ) S RE T S ) 2 R Y B /N

TRYRYE R Z B8 55 R T Z [
PRGN W o, JF Ho/h TR E B E (d =
0.1 mm) B, A R Blf 8 & A sk 3 oo 3l ) 2%
TR T A 34 Al 2

TGS H 00 Jr ik hy - O A il 1 B 4%
A5 E N S W HERR B FE RSP
A RE ™ UM AT A s @ e AR il A U)o A S
B RSTHIEAR R /s 1 HE 5 8 77 5 A o RIVEE 8 A
FREHABA A ™ E R0, T2 A R
Ja RSP W 4k 23t 5

SRR TR 5 R

6DOF

| siksmizapus

I?i
LS-DYNAAbFE flf i
PaiIESE N

K5 e

Fig.5 Simulation flow chart
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middle of engine inlet
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