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Troubleshooting of Combustor for Auxiliary Power Unit during

Engine/System Test
Byeungjun Lim*, Heeho Park**, Seungjoon Lee**, Okseok Sung**

Abstract

Although the APU combustors were developed successfully, it could face many unexpected
hardships in an engine or a system operating under the severe environments. But, it is not easy
to change the combustion field or combustor structure at the engine/system development stage.
So we must suggest practical ways to optimize the value quantitatively by engine test and flow
analysis, and verify those by the cyclic test. This paper describes reverse-annular type combustor
troubleshooting processes for verifying and settling of the problems and issues occurred in
various engine and system operation tests by experiment and analysis.
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Main Features
Combustor Tangential swirl
Ignition type Electrical Ignition
Injector Pressurized type (6 EA)
Spray type 2 Stage(primary 3 /secondary 3)
Max.  operation y Al
Altitude 6,09% m (20 kft) : Aircraft APU
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E 1. K77 APU emissions (fuel : diesel)

No Load
yu| €O | CO2 | HC 02 | NOx | W4
(%) | (%) |@Epm) | (%) |(ppm)| (%)

AA} 0.01 0.86 3 19.68 0 7

STW 0.032 0.97 21 19.59 0 9
100% Gas turbine Load
e (€0) CcO2 HC 02 NOx | W4
T (%) (%) |epm) | (%) |(ppm)| (%)

AA} 0.01 111 8
STW | 0.021 14 10

19.25 4 7
18.86 0 5
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Ol 2. Influence of temperature on CO and NOXx[3]
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b, Change of tilting angle
a7l 3. Schematic of combustor liner with injector
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High Air Fuel ratio due to excessive air
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a2l 4. Comparison of excessive air ratio for
cooling hole diameter

a7 5. Schematic of combustor liner section

35.0 . : ; 800

@
/0 700
- ; o
£ |
30,0 /‘/ : 800
7 - :
2 : £ g
2 i 7 500 o
z i o
! /
5 &
T ¢ A :
z 25:0 //.‘ B improved | 400
|| *Existing liner A
o i ‘ - 300
@ Existing liner (ppm)
: ) A Improved (ppm) ;
20.0 : ; : : 200
Idle Shaft load Bleedair load Combined load

Operating Conditions

a2l 6. Comparison of flow rate and CO after
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With Swirl

L, Maximum Power
AP=32bar

i 5L, Maximum Power
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2 8. Spray visualization (with and without swirl)
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a2 9. Flow pattern inside combustor and
temperature profile of liner

a2 10. Temperature profile of liner head
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After adjusting sbray direction 7

12l 12. Comparison of max. temperature of outer liner
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a7 14. Dummy igniter on combustor case

I 2. Igniter tip temperature on the located depth

Igniter Depth -6mm -5mm As-is
Max. Temp.(C) 700 750 800
Min. Temp.(C) 450 500 650
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