DLE(Dry Low Emission) ¢4-7] o] &3}7]9]
s o3l o AIY Bk

A5, EE, SR

Test and Evaluation for the Mixing Quality
in the Premixer of DLE Combustor

J.S. Choi,” D. J. Park” and Y. C. Woo"

ABSTRACT

A test on venturi-type premixer of ASE120 engine combustor has been performed to
evaluate its mixing performance. Cold air was supplied into the premixer through the fuel
nozzle and mixed with the hot air from the compressor exit. The measured temperature of the
mixed air was used to evaluate the mixedness. DOE(Design of Experiment) technique was
utilized to make a test matrix of variables and to determine the optimum combination of
variables, which was verified through a confirmation test.
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Table 1. Operating conditions of engine and test rig
Idle Power Max. Power
l:l[ 1
Engine | Rig |Engine| Rig
air flow through perforated cone(kg/s) 0.68 8.23
- 0.98 527 |- 371 £ 98 #FL
air flow through nozzle (kg/s) 0.30 0.86 venturi 8ol tia 2t
corrected air flow (kg/s) 024 024| 072 074]. corrected air flows
fuel flow rate (kg/h) 140.4 | 1400 1060.4| 621.4| venturi air flowol
P; (MPa) 0545] 0552| 2089| 1.103| W3t AL
9 - air-fuel ratio= turi
T3 (C) 232 232| 482] 48| ey
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air-fuel ratio 25101 25931 3085 | 3055
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Table 2. Test variable matrix

Variables
Build 4P" | Fuel Nozzle Perf. Cone Cone Nozzle Cone ID Povsfe.r
No. Plate | Swirl (deg) | Hole Size(mm) Open Area D Condition
1 high 35 6 52% DLE70028-1 -4 idle
2 high 45 12 57% DLE70028-2 -1 idle
3 norm 35 12 57% DLE70028-1 -1 max
4 norm 45 6 52% DLE70028-2 -4 max
5 high 35 12 53% DLE70028~1 -2 idle
6 high 45 6 55% DLE70028-2 -3 idle
7 norm 35 6 55% DLE70028-1 -3 max
8 norm 45 12 53% DLE70028-2 -2 max

* A P Plate hight idle, norme max power 24 2A}

- Perforated cone 78Z& 7 : 6mm, 12mm
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holedia. | low | high Gl I
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Table 4 Calculated U-values
20
s oo | Buid | 4P | SWF | Hole 0| ° l{;’?g‘)"
5 ‘: HEIEYNE 1 883
: . \\ /fc f\ pred 2 |11 1|1 -1 204
7 s \ \/ /*"*w IR E 2.1
" -0 : 4 | 1] 1|1 1 7.48
s vl 5 S 5 1-11-1 |1 1 814
B - - - ; 6 | -1 1 |- -1 572
traverse distance{L/D) 7 1 -1 -] -1 -1 389
8 | 1] 1|1 1 122
Fig. 4. Typical temperature distribution
Table 3. Normalization of variables Table 5 Test variables for confirmation test
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Table 8. Comparison of U-value and NOx generation

U-value NOx (ppmv)
Rig config. Condition
Upstream Downstream Upstream Downstream
build 8 5.72%107 max power
build 9 408%x10™ 1.11%107 72 13 max power
build 10 27%x107 3.66x10™ 61 5 max power
Table 7. Comparison of U-value with CFD result
Rig ID U-value Measuring location Power
0.0011 downstream max
: Test
build 9 0.0041 upstream max
0.011 downstream max
CFD
0.0307 upstream max
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