BB
20134 8

M B K % % #A R P2 O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol.41 No. 8
Aug. 2013

TERE . 0253-374X(2013)08-1255-08

DOI: 10.3969/j. issn. 0253-374x. 2013. 08. 023

Il 5775 B X 350 PR ¢ ik 5T 32 A 4ok i TE AR 0L

agE, 5[

B, XEF

(RIBF K% REFEE, B¥% 200092)

HE. RAKGEIAER(CMO 5241 E Hiksh 2
(CFD) AR S B2 T 16 AL B B S BT 35 MR e
B, S0 T RORE 8RR e 1R 3E R 558 1 7 9 B 4L, I 0 e 57
15 38 BRI X SBRA) 258 T B 25 AR R R Mk B AT T B 5. SRR M,
FEE PR E S B A0, BRI TR B A HERr7E 1 048 K B
i R T, L IR ORI AR N, 2K R
B A AL BRI 5 O R B & OHLHLHO, 25 H Al 4 43 89
SRR AR ARAL  BET X RSAL AR A B .

REIF. ELNGE; SEERE; R, ERR
HESHES: TK428. 9 XEAREE: A

Numerical Study on Combustion Characteristics
of Diesel Spray Crossing Critical Temperature
Range

BAO Tangtang, DENG Jun, WU Zhijun
(College of Automotive Studies, Tongji University, Shanghai 200092,
China)

Abstract; Conditional moment closure (CMC) model was
coupled with the computer fluid dynamics (CFD) software to
establish the combustion model of diesel spray in active
thermo-atmosphere, the effect of ambient pressure on auto-
ignition critical temperature was analyzed, meanwhile the
combustion characteristics of diesel spray crossing the critical
temperature range were studied. The results show that as the
ambient pressure increases, the critical temperature remains
around 1 048 K, in simulation conditions, when the co-flow
temperature gets close to 1 048 K, 2 K’s co-flow temperature
changes can greatly influence the flame temperature and the
distribution of active components such as OH, H, HO, and so
on.
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Fig.1 Sketch of the controllable active thermo-
atmosphere burner
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Fig.2 Picture of the controllable active thermo-
atmosphere burner

FETT B F B 05 5 A0S, 3 L P M 6 2 B B K
(PDF) A1 7 8 % 5 K MG HEAT LT, WA S 2%
JE R E L R e BT R B AL R
WS T A SR SRR T KA, 3 B R AW
R A B B SBALEE ROBE LR BT 52 5 B R AL 3T
BRITISS R AR . % E S K E /N
RSN ERRR AT T He DR Z BBV IR B #RBF
KL FEE N, PR K % F i 0 F f] PDF
TR T ORI He /N, I K, THE T K
YRR B, JPR A5 RS B A SR BER #EAT LA
M SE AR E I BT S B R PR RS IR BE 37
BEGHT T HE, RER 5B RRE N LRI
Y&

AR A TR ED I SR 5B 5 A
R HAT T RE R AT 5T, 3 B 7E 580 B
F Y AL TR B AR R T B i SR BE Y
FWAFTE , T I 9 BE 7 ML e 38 B AR ) X W58 35 KR
R 2 B[R] ORISR T BRI BE B B KRR
K, M EA FHREE T B R it R AR A3 K, e 4%
T & B ST K IEFH A RE » T8 KGRI WA B 8
HIRIZRT= A , K MG IR E B4 TRV B4R T A
FRET I AN B I BOA R IR R AL AR, B KRR
TEAN B, W T il SR BE I, B KR B, B
A RE BE SR AR K, R B BT R B K
S KIGAERE PEI T Lo e , B TR, d Tk
AT HX R I8 B IR Y R PR R (20~25 KD, B
AR AT 5 i S8 B BT DX S B ST BE B R
. FILTE EARBTIE R |, A SOR A A& 55
BRI(CMO) 5 =43 B ik sh 7 2% (CFD) B4 AR
A AL T AT ERR B T MBS H R T R
B, SR EREAT LIRS B R A 4 R B
PR X3, T TR IR BR80T 4 S 8 35 48R
B 5 KGR TR B, BT T 5 ) 2R AR i FHR

BEFTE X AR R, HFIRA M AT T R R AR E R
T I BE AT DX 3P A OB AR Ak K R BE A
KAl 73 IR,

1 TEEE R W
Pl 3 RIS FRAT 1 PR B, R 4 A

At 8], AU BRI AN R J B4 1/8. S 3 41 S
W F A # Y STAR-CD, HEHEALEBUE R 1.

3 HEFAREER
Fig.3 The mesh model
F1 HEERERREA
Tab.1 Specification of numerical models

TR 55 55 BT WRER  RpakER
ke MEWHOER MR HWMRER  Reiz R CMCHER

& 4 & A (CMO B RIF STAR-CD Bk
EABEHREE, BF b TR R (DRE
HAOFERE T T RSE w, ASHS R RES
¥ou, NEENTFIEEE: b T eE: e HF
BIFERR; D, IRE T T HBESRE B P LR,
¥ NEHGH B € B EHRESBGE N RS
DYITE ;g NREDHE KRR Z AR w, ()
NI R p AL B L4 B BR B30 P (p R 2 ]
B8 9 AHPEEMESR 1. STAR-CD ¥ Favre V-3
BEE, MmAMRULBRE S BNHENTEZ%ES
Bigid sy CMC, CMC B #4 T CHEMKIN #

FitB b2 b, CMC 18 H Favre SE 354 43 &

[ STARCD |
> STAR-CD |

il:ﬁlhi(T)‘z/i

A

A\

=l PN dn ink&D,P.3F 7 8.8

4 CMC 5 STAR-CDHIfEERIEE
Fig.4 Coupling flow chart between CMC and STAR-CD




%83

R, . I R B K A S R PR A 1257

Favre 348, B iR [H 4 STAR-CD. 7 3¢ iF B
(n-C Hy ) RE G, R MWL R Hewson 32 18
LB,

&l 5 R 6 435l R SR B B FE R B B K
Ve RSB AR F v BE BE U U R BE B ARt e, SRR R
HRERME, BEARK SR,

201 —— T HAE
18 e B
16F

ENr

= 10k

XIS

£ 4L
4_ X
2_
O 1 1 1 1 1 J
970 995 10201045 1 070 1 095 1 120

iR E/K
5 FAHRBREEITEELE

Fig.5 Comparison between the experimental and
Calculated value of autoignition delay
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Fig.6 Comparison between the experimental and

calculated value of lifted height
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coflow temperature under different ambient
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