rh E LI T FREE 28 #2405 22 W) 2017 4F 11 A FFH

ISR PUD N IREN LN /Y S
K2 sHHILL N R B RO 1532 i

IR%k R x| 3
HRELKFIMIESE,. S ®.210094

WE.EFTHEEE e mEFE HRAS M F & KREZ S 5B AR MR K 3 ALY 3Rkt A Ae
e AE AL TR HEEANRADRI BN A DIBES CFD I FBRA , 5T FE L EFEA
BRIBAY R, ARERAN . F TG LE BrAEOAGHLE AT RELANFLELE
BB EFAT FHFRA N TREALETHTERAGALPCEL, EHRTHARLE T ELE
Wit st Ton@ Ll H 5 £ MA T EEMN.EHERATHAMAEFEEEMME, & katzle
R MBI SRR AZRLETR T EAFETRTE IO ERHT X,

KA RELR SRR R S 41 A R S8 IR A AUR

RESES . TK134.6 DOI:10.3969/].issn.1004-132X.2017.22.004

Effects of Large-bore Gas-fuelled Engine with Elbow Connected to Gas Injection Device on
Mixing Performance
WANG Tianbo CHANG Sigin LIU Liang
School of Mechanical Engineering, Nanjing University of Science and Technology,Nanjing,210094

Abstract: Gas fuel was induced to the helical intake port and the tangential intake port of a large-
bore port fuel injection engine separately by elbow connected to the outlet of gas fuel injection device
(GID). The transient computational {luid dynamics(CFD) engine model incorporating the GID”s mo-
tions was established to analyze the effects of injection location on the in-cylinder mixing processes.
The results indicate that the intake flow of two adjacent intake ports, the helical intake port and the
tangential intake port will interfere with each other near the cylinder head during the intake stroke.
For the helical port injection case, the gas fuel approaches to the cylinder center and concentrate on
the cylinder head near the end of the compression stroke; while for the tangential port injection case,
the gas fuel flows to the piston top and concentrate on the piston top near the end of the compression
stroke. At ignition time, the helical port injection case shows best in-cylinder mixing performance,
while the tangential port injection case is the worst.
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Fig.1 Structure and prototype of gas injection device
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Tab.1 Specification of engine
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Fig.2 Computational domain of gas fuel

injection system

T i S R Y OB . R ST R ] A
P T A 2T 5 1 1) Ak (0 P SR A% . o 55 1 1Y
TR Ak T R A% S d 2 B 2.0 mm,
1.5 mm,1.0 mm,0.8 mm.0.6 mm Fl 0.4 mm, fE
AN TR A 25 PR R S e AT U T BR 0.1 ms JE
T AL Al 2R R TR B AR 4 B L R
P T TR O A R 3 IR0 o Tl AR
i B WA E

M S 25 A S B T BRSSO A RS R 0.4 mm
W E 23 R MRS T AR E R S LA T B
b s AR R R A B 300 T, 3K SR I S AR

e 2670 -

120
£ 100
:} 80 —=— (R IRAE ke BLRD)
- ~— (5 FL(RNG k-¢ #HH)
o —a— {}j FL(Realizable k- B{%)
$ 40 = CR[10-117505 44

20 5 10 15 2 25 30

i & ¢/ms

Ca) i L ASE BT 1y S5 0 58 25 B ) 52 )

50 e

Eaof et

3 w0} A

S ~ {5 BL(RNG ke %)

@ 205 s - {}j H(Realizable £-&

& 10 R

= 42}4 16 18 20 22 24 %6 |JtﬁtE10—.11]$§al{§
0 5 10 15 20 95 30

B [a] ¢ /ms

b Ji Y A5 780 %o il S5 O % 2 B 8 ) 52 0

—=— (i FCPHrBE T 30
—o— 1 FLCll-F 4 B 1 2 30D
= JCHR(10-11]55 880

BHER 2, /mm
B
(=]

Bf [ ¢/ms
(o) BE T oR B80T b o S 38 DT 2 B B 19 5 i)
B3 immERgiE

Fig.3 Turbulence model validation
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Fig.4 The results of grid independency check
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Fig.5 Test platform of experimental validation
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Fig.6 Comparison of the experiment and

CFD simulation
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Fig.7 The gas fuel distribution of different cases
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velocity vector at CA430
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Fig.10 In-cylinder fuel of different cases
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