62-53 Yoo 3 o leuds 15 0,93 1394 3133 (Yw)ySw SlKo W Iigo Ao

GRSy ele dolinle _EE=1
4 . A
I Sl (gwiigo = 3
= LIRS
mme.modares.ac.ir u/')/;‘g;:%,

( LIS g5 oy dddllae Bud b Ulyg5 5 14 > Bl yil g5 g0 & (S 5lwdud
a5 A5 oS4 dlads b gt OT W6 g hagF

2 - . 7 1 .
293y Oley) g gbo 5 s e

A ! Cantio g ple olKily cg)3g3 wtipe 01l )bkl -1
Q\)@' (ol)J Cxlo g ple olRuisly 9339 (owdihe 0a8Lisly (,\...’3)\ u.:l;.;))lf -2
anasiri@iustac.ir 1651114833 ., soso o)y *

LRV Ao Ol
P g 50 9550 ol i gy o e 5tagS b Ly 5 s5350 (028 Slaglesl plol g o9 ey 5 (Bl (sloy (s oy JelS gy e
ol 2 oS g5y el s Sl ool o )3 5 el joulS b b g a9 paise S o adly e EFT(TC) ygise i 1l 11339933)? gg dbi:
DS gt 9 S L lald s ygige ol Bl S S (gildind 4 (693 4t 1gS IS Sy Alie () 53 sl b 59 1393 Mo{;;;,ﬂ@ii}j
(553 aximlgS 5 oS ol a8 (a0 el lo Sygo &y el Sl pr SeS 4 yaise oyl dwtin Cand ond asly ol 4l
9 Ui gy 90 4 (giluand 3l odel Candey gt ad Wlsl Lol S 4 dugS JLSE) Jae sl e Jlesl 5 Jae 4 pme Slilygs
N0y (amlie € J aBilejl (sloodly b dunlie )3 (giluoand mls oh olis 45 0b Ladyluel g5 390 olBaly (slod g jaidkw =Ty
55 b a3 125 g 058 Jio &0 95 (2 JLS51 1o 553 il S i IS 5 2 25 Db o e

e SVl Sl

g gl dbioe )5 aled 3585 5 dnusgh 0978 o)y 4 Calod )3 S o (loand ) SheS £8y plo g e st 4 Lol alil o gt
82

5 BSidS 290 Glgw (Sed5 p0 dlad pod dgun gilwdnnd ko] Cauwddy o 4 dag bl odd aidhyy pod dps LSS (S
L 4 sysbots o3 oo i (g3 1) (iugS Sl il dnuloe g (Jleisl 593 oyt 53 S opl (Ulg codel sy gls b o i yiuS
@Sbos Ll )3 ol )l 329 ol 2 (g ) y5ige & by ol (ISl & 225 ) G @ 3l g g o 3 ool

Dges ol Sl g iagS ey aslllae 4 pludl Caliseo

Simulation of a turbocharged S| engine to investigate auto-ignition, knock
onset and flame propagation by using Kiva code
Ali Nassiri-Tossi*, Arman Rostampour

Department of Automotive Engineering, Iran University of Science and Technology, Tehran, Iran
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Knock is a random and complex phenomenon in reciprocating engines and engine tests under
Received 24 September 2014 knocking conditions involve high costs. In this investigation, EF7(TC) engine, which is a bi-fuel

Accepted 19 December 2014

Available Online 24 January 2015 spark ignition engine and has relatively high probability of knock phenomena is used. The

simulation is conducted using KIVA-3V code to simulate the engine under non-knocking and

knocking conditions. ANSYS-ICEM software is used to generate structured mesh for its geometry

Keywords: . . . L I

Au’fgignmon which is provided by IPCO. The original KIVA-3V code does not have an auto-ignition model;
Knock therefore, a knock integral model has been added to the original code. In this paper, the results of
Computational fluid dynamics simulation are verified using two methods, experimental in-cylinder pressure and exhaust port

Flame propagation

National turbocharged engine gas temperature. The theoretical results proved good agreement with experimental data.

Compared to experimental data, KIVA-3V and Integral Knock method were shown to simulate
knock accurately, although the code cannot simulate the fluctuations of knock. Finally,
development of flame in combustion chamber and formation of second flame front was
investigated in numerical simulation. Moreover, the simulation results show that second flame-
front is created near exhaust valves and propagates onward. The results show that the model can
accurately predict auto-ignition and calculate the effects of Knock, So, it is possible to use this
model to investigate the Knock phenomenon and its effects without any experimental tests which
engine damages are expected to produce during a knocking cycle.
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3- GT power
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1- CHEMKIN
2- Viscous force tensor
3- Momentum increment
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