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Abstract: Using a heated shock tube and an intensified spectroscopic detector CCD, transient
emission spectra of n-dodecane in the combustion reaction were measured in the range of 200~900
nm. Experiments were conducted at pressure of 4. 0 atm, temperatures of (1 200~1 300) K,
equivalence ratios of 0.5, 1.0, and 2. 0. Results show that the main emission bands are attributed
to OH, CH and C, radicals produced during the combustion process. In the different equivalence
ratios, the emission intensities of OH (306. 4 nm)/CH (431. 4 nm)/C, (516. 4 nm) are
significantly different in the combustion process, which indicates that fuel-lean situation is good
for generation of OH radicals, and fuel-rich situation is good for C,. Different diluent gases lead
to different combustion temperatures when the fuel burns, which causes the different patterns of
the emission spectra of the fuel. The variation of OH, CH and C, radicals produced in the
combustion of n-dodecane are shown clearly by the time-resolved spectrum obtained. This
research is helpful for understanding the properties and validating the mechanism of n-dodecane
combustion reaction.

Key words: n-dodecane; Emission spectrum; Intermediate radical; ICCD; Heated shock tube

0 3= SUBEL B R 2 i s 1R AL 00 oh A e 0 AR
= FZ I B R b e AR R — AN
I+ Tk (n-dodecane) S A4 T B R BRI 4B W 2 B AL R Ak B F b oA 1 P

EEWA . ER A KRB 4 E KBS B (No. 91016002) ¥ Bl

F—1EE A (1987 —) B U H - WF5Y A . T A SE T 18] A BE G 1% 12 #7 . Email : zhaoyan_9496(@163. com
SIHGBIRAIESE) W A956—) &, F4Z W A EEUIR 7 10 A BB G 1% 2 1. Email: Ipscun@163. com
Wi BEH:2013-03-11; A EHI:2013-04-11



1088 T

¥ i 12 %

FEP A, I OHLCH F C, 28/ [ fl 3. 92 3%
BRBHIR Ba Al 27 SO o #2142 ] L 5 S ST R e 7 Ak
1 25 b 2 v ] A, AR R bR 1Y) F2 R AP R L 4 B
AN FONAIES LTS SR Tk i SR Y o R B
JIT LA AR e = 2 v ) 7 Ay 1% S U RRE 580 T Btk SRR
B RRBE 53 A+ 43 B B B4R I - 8 B BR BE R T
et NS a7 LI R 9 AW g S R [ A S

[ AR T 1E -+ B A e S5 AL 2 1 44 S i i
fREAHFFE . BN R TR ZIE+ e b i 5L
B A5 32 B R P B0 A DR S 4 AL S A R I
IV g R AR B I i 5 0 e TF b T8 4 s KA IR B
()1 R AR A R B L Ok R RRRR K
R T I ek b SN HR ) [ R SR A AT .
Vasu %5 FIOG IR 0O 35 £ R 7E 38 38 T
i A R HOR B e e OHL [y 356 iy ik i) By 2, 9
58 Ay LR SEAT T X Ee. B P R WA 6 IE A e A
I8 I NE 1) S 36 F 8 AR . A SCHE I B0 A IR
R 3 38 % CCD(Intensified CCD) B 25 Y618 M £ £
GEMAT T IE T R be O B v 2 v al B AR
14 T e B3 285 R 63 N2 KPR AR TR
PR R PR A5 B
1 LWEH
1.1 RIS

D 28 50 O 3G 45 ICCD Wi 25 06 33 26 I
ARG DGR DI AR R B R ) AR R
5 8 I HEC 2 55 21 B P U0 A S S IR AR A
BREL A B BT 5 1Y IR BE A . A ICCD (PI-
MAX 1024RB) [F] B I i B4 42 i 72 2 4> B il 3 1 i

b R A R 6 BRI CH [ 2R 1
HR B DA 1 I3 R Y TR A

BRBE I s 45 5 10 R AR RE A He ) 4% I
%l DY 38 R P g8 (Tektronix TDS5054B) 1
.OBES MR 5 5 3 o 1 Ak TR ) 1% I s r
T [F) — Ak A T A AR O 5 A OB AR b i &
LT A i 42 22 BRSO S e L B S0 S i K B
£ CH A iy BEAFAE GRS K 431, 4 nm, B 5 FL (8
62 RS 3G A e S AR S S E s D A SO RS fik
& DG535, i DG535 7E B BY 4L 3R B[] J5 1 FF R D)
a4 ICCD PR IT o DT 4 A5 5 55 PR 0T 109 )3 3k )
[] 2.
1.2 XWHE

AR SRR 9 1 R 2% R o TR AR AR 43
J#AZE 140 CHI 100 C, fd 1E A+ ke 78 FUTR F1 S5 50
Hak B 58 SR A O E s VIR E B E S S
FAARANE IR M A2 AR BOE A TR 47 (9 B
SR 1 B T 2SR OBURGE 45 4], S 4% T 5 10 B 1 ) 35
PR [R) JEE BE 1 SRR B . s IR B N A5 s T AT
I AR TR R — A T O 0% R T H A 2 L 5E i R
IR Bl M 2 AR B R 7 bl BT AR R KT
JE AR R Ty AT R A

2 ERERSIS

2.1 REHE~EHHRIE

FEMHE 0.5.1.0 M1 2.0 & F e A48t T
Rt T+ e/ a8 AR B B i e ) R A5 R D6
JORIEE R 1.

12 = ~ 12 12
] H = ~
S 10f OH g 10} 210
208 £ 08} 208
= s Z
FUs g 06y 206
2 04 2 04} 2 0.4
g B =
5 02 3 02¢ §0.2
0 0 0
2 3 4 5 6 7 8 2 3 5 6 71 8 3 4
Wavelength/(x10*nm) Wavelength/(>x10?nm) Wavelength/(>x10’nm)
(a) ©=0.5, T=1210K, P=4.0atm (b) #=1.0, 7=1213K, P=4 0atm (c) ©=2.0, 7=1230K, P=4.0atm

L7

W1 B+ Db/ &AM KAt

Fig. 1 Emission spectra of n-dodecane/air in the combustion reactions
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Fig. 2 Emission spectra of n-dodecane in the combustion
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reactions using different diluent gases
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Table 1 Computed combustion temperatures of n-dodecane/

air and n-dodecane/Q, /Ar

Combustion temperature/K

Mechanism

Air 0, /Ar

JetSurF 2. 0% 2270 2572
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USC Mech ver 2. 0! 2 265 2 565
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Fig. 3 Time-resolved emission spectra in the combustion
reaction of n-dodecane/O,/Ar
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Fig. 4 Time-history predictions of CH radical using different
kinetic mechanism
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