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The technological trend of advanced afterburners

Yongseok Hwang* -+ Hyungull Yoon* - Jinshik Lim*

ABSTRACT

Advanced afterburner used in the most modernized gas turbine has new designing paradigm to
cope with reinforced power density. The most distinct change is the designing trend to integrate fuel
injectors and flame holder in order to manage higher temperature of inlet air. F414 and F110-GE-132
engine adopted this methodology and installed a variable nozzle utilizing CMC(Ceramic Matric
Composite) material and active cooling of nozzle flap with ejector nozzle in order to enhance the
life cycle of engine components and an economical aspect. These technological trends can be

utilized for an advanced ramjet engine and combined cycle engine like TBCC.
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F404-GE | F404-G | F414-G
-400 E-402 E-400
Max
Thrust(SLS,1b)
Max A/B 16,200 17,800 | 21,970
IRP 10,700 11,900 | 14,600
Max Airflow
142 145 172
(Ib/sec)
SFC at Max A/B 1.93 1.78 1.84
SFC at Dry Power | 0.81 0.84 0.84
Engine Face
. . 27.9 27.9 30.6
Diameter(in.)
Overall Length(in.) | 154.4 154.4 154.4
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20,000 Ib— 22,000ibThrust Class

AB Liner

Single Stage Turbines
Monacrystal Airfoils
Thermally Matched HP Stator

Durable, 2X
Bucklmg Capability

7 Stag

Blisk Conatruct\om Multi-hole

3 Stage Fan Combustor
Blisk Comstruct\om

Bird Strike &

FOD tolerant

Seals

Composite

F110-GE-132 Low Risk Thrust Growth

e e Composite  CIP Hot Section Ourabilty
Higher a1t o Bact Improvements

Reduced Drag Nozzie
+Improved Mission Range
Pocuced LGG

“Reduced pars count
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CIP Increased Durabillty
" Racial Augmentor Divergent Fia
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Control changes for

*Improved Cooll
Tnireases pert e

* 3-stage Long Chord Blisk Fan driven
by 2-stage LP turbine

* 9-stage compressor driven by single
stage HP turbine

* Annular Combustor

* Close-Coupled Radial Augmentor

* Ejector Exhaust System (Option only)

* Length: 182 in.

* Max Diameter: 46.5 in.

* Max Weight: 4,010 lbm

* Max Airflow (F-16): 275 Ib/sec

* IRP Thrust' 17,155 Ib @ 6,000 TAC

* Max A/B Thrust 29,000 Ibs @ 6,000 TAC

* Max A/B Thrust 32,129 Ibs @ 4,300 TAC
“Minimum Engine Quote

Radial F414 Specifications

Framehoie” | v 22,000 Ib. Thrust Class
Dual Channel Cooled for | v Tuneable to 20,000 Ib.
v Paoee LAttty | 170 Ib.Jsecond Airflow

FADEC

¥ 9:1 Thrust to Weight

Design Life Demonstrated Durin
Qualification Testing
v" 2,000-hour Hot Section
¥ 4.000-hour Cold Section
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F110-GE-132
Radial Augmentor

EFE vs. IPE Augmentor
* 16 Chutes vs. 20 lobe mixer
+ Radial F/H vs. V-ring

* New diffusion/centerbody

* 32 vs. 40 fan/core spraybars
* Elimination of igniter can

F110-GE-129 IPE
Current Augmentor
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Lowered cost of acquisition and mainrenancé
for the customer with improved reliability
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Durable, Low Maintenance
Insertable Base Sheet Design
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