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Study on Combustion Characteristics of an Aeroengine
Combustion Chamber with Kerosene into Diesel
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Abstract: The fuel property is of a great influence on the combustion characteristics of the combustion chamber,
which is the first concern in the design of the combustion chamber, The combustion characteristics and compar-
ative study for an aeroengine with kerosene and diesel oil are studied by using the Fluent steady pressure solver,
P1 radiation model and eddy dissipation model(EDM) in cruise condition and the maximum conditions, The flow
field, flow distribution, temperature field, total pressure loss, outlet temperature distribution, pollutant and fu-
el evaporation process of combustion chamber are obtained with aviation kerosene(RP-3) and 0# diesel oil. The
results indicate that when the aviation kerosene is changed to 0% diesel oil, in the same condition, the distribu-
tion of hot temperature field is consistent and the maximum difference of flow distribution is within 0. 45% : the
combustion efficiency is reduced by about 4. 3% and NO and soot emissions are equal. The difference of the out
temperature distribution and total pressure loss of the outlet are 1. 0% and 4. 1% respectively.
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Fig.1 Diagram of combustion chamber
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Table 1 Main physical parameters of fuels

a— TR ALE/ B/ WK/
" Jeg™ (mm? + s71) (Nem™1)
0% Lyl 25 42 676 3.00~8. 00 0. 027 47
RP-3 =42 800 =1.25 0. 023 00

B YiES %L 20 °C,101 kPa 5,

M 1 5] RUE i RP-3 132 3 RS B F03% T8 5K
FIE/NT 0% Seat, (B AR AL BB B 3 T 0% Ser,
ZEEER SRR .
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Table 2 Operation conditions at inlet

TR HOBE #OE Z=<RE/ RMERERE/ WEEH
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I’
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Fig.8 Superposition of temperature field and

flow field in cruise condition
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Table 4 PT of two kinds of fuels under different conditions

PT
% oOH
A THR BATHR
RP-3 0.298 0. 301
s 0.276 0.278
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Table 5 Combustion efficiency

Mme IR #AOBE/K HBOBEE/K  BRERE/X%

BK 553 1143.5 99.578
RP-3

BS:IN 516 930.1 98. 895

BK 553 1176.5 95.286
B

BS:IN 516 954.1 94. 840

HREW:ORP-3 B 0% SeMh G, B U R %
ik 4. 3% 224, BB T 07 S8 v F 3h 7 Hh B A R TH 5K
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ZREAREMEEZE, BRI R
1% OFEE THBEAR, L3RR 2 B FEIK, 23
WASIRE I IEFAE 5, AT R0 SR 8 B IR F AL
B R BRI .
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AE/AY NO, EELHE NO #1 NO,. HEH
HERWRT NOWE, I3k 6 ia. REFYTE
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NO-+HO, NO, + OH( B
NO,+H NO+ OHGH#)
NO,+0 NO+ O, ({#8)

H+0,+M HO,+M

NO 7+ T3 WA R & N &R Bz 2
HO, EAWXEME R NO,. ZEFHERT,NO, K
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Table 6 Emission of NO of two kinds of

fuels under different conditions

NO K&/ (g s

% oOH
BA TSR BATHR
RP-3 1. 714E-04 3. 966E-04
S 1.513E-04 3.573E-04

=2 b, BETESHKNO #HiEH T E K
LB X ERFT DLRR R A R T &4 TR
RERBBZE NOHBEMER. NITEZERT
LLE X #2548/, 7] LA B
4.5.3 BRIEEEHESM
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B RS, BT U RGP E B O BB AL F 3K
EDRIEREM, mEK 7 Fin,

7T FMRBARR LA TRERFHERE
Table 7 Emission of soot of two kinds of

fuels under different conditions

BB TRHRE/ (g s

% oOH
BA TSR BATHR
RP-3 9. 675E-18 2.693E-17
S 1. 361E-17 4,087E-17
AJ
5 & it

(1) RP-3 1 0¥ S8yl M &0 — B RS ER
R A4 AZE /DN, BRI FER S O A R R B
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4.1%ZH,

(3) RP-3 RESMBTE 99. 0% 24 , T 0% L&
R P AR 4. 3% &R .

(4D FEAHFRI O T 0% Seii R bz S S AT 78
RE/NTF RP-3, FERPR R, 5HB TGS
R+4U4

(5) RP-3 1 0% S8yl ZE XA T 0L A K T
T PT#H#HE 0.25~0. 35, I ERZRHE 1. 0%
ZW,

(6) 0 By F1 RP-3 ZE WA T T B NO
B AN T SE HE MR B K s T Ak DAL T I HE B
KARFRBREEMEF TR THZRBEN, TR
Z B,

ZEFR, ZRRINVREEZEH RP-3 3§ 0F
SemAERM AR KR TR T REZLFRNE
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5 52 8 A B HTL B 998 8 R R R AN TS e IO 2% DA W
W& AT 25 AL 7 T R i — A IR .
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