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ARTICLE INFORMATION ABSTRACT

The design of combustor has long been the most challenging portion in the design process of a gas
turbine. This paper focused on the conceptual design methodology for aircraft combustors. The
necessity of this work arose from an urgent need for a comprehensive model that can quickly provide
data in the initial phases (conceptual design and preliminary design) of the design process. The
proposed methodology integrated the performance and the design of combustors. To accomplish this, a
computer code has been developed based on the design procedures. The design model could provide the
combustor geometry and the combustor performance. Based on the available inputs data in the initial
phases of the design process, a chemical reactor network (CRN) approach is selected to model the
combustion with a detailed chemistry. In this way, three different chemical mechanisms are studied for
Jet-A aviation fuel. Furthermore, the droplet evaporation for liquid fuel and the non-uniformity in the
fuel-air mixture are modelled. The results of a developed design tool are compared with data of an
annular engine’s combustor. The results have good agreement with the actual geometry and outputs of
engine test rig emissions.
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Table 4 Comparing of the calculated values and actual geometrical data of the CFM56 engine combustor

Ay kol olis oudidmlze polie eoin sla il il
yw 0.0795 0.0803 oehians 0,l535 J39x835 Jobo
e 0.1189 0.1209 g S Jobo
yw 0.0531 0.0546 adglamb Jsb
e 0.0597 0.0497 45l el Job
e 0.0648 0.0769 Sl b Jsb
e 0.0140 0.0131 GOS iz Jeb
3 0.0307 0.0298 alas Job
ye 0.2083 0.2110 Sy Jsb
e 0.3073 0.3205 Byl alhime (5,90 Jobo
S 0.0800 0.0812 eSS 0)lgns jeenns glas )l
o 0.0265 0.0252 ales gl
yw 0.0130 0.0126 Sples! jlad
S 0.0145 0.0146 oasils )5 oo5 gleds
e 0.0230 0.0203 oasls 5 e glads
S 0.0749 0.0828 4,56 4>l gl )|
e 0.0625 0.0769 Goload, 4l glas |
Sl 80 80 56 4l glag] g slass
ol 120 122 Golo@d,y 4l glag] g olass

! Take-off

2 Climb

® Approach

* Ground-idle

10 o losis 16 ©)93 1395 s codde Sulle Swaiie

438



ool IS 9 A 5u0 105

1035 VT )Lkl cpres Gliawly )3 JB 95 )laie Glyial dbaixe (Sogide b

Fig. 12 Generated 2D drawing of conceptual geometry for the CFM56 engine combustor

20 1§
X x Actual Data
16 1
© Augmented Model

= (]
o
2 12 A Simple Model
g
g s

1 a

X
o o X

0O 10 20 30 40 50 60 70 8 90 100
Power Setting (percents)

Fig. 14 Comparison of the predicted and the experimental CO emission
indices for different operating conditions of CFM56 engine
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Fig. 13 Comparison of the predicted and the experimental NOx emission
indices for different operating conditions of CFM56 engine
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