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Figure 1- Principal flows in conventional combustors
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1. LDV (Laser Doppler Velocimetry)
2. Atomization
3. Spray
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Figure 2- AUT Combustor Test Rig P&ID
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Figure 3- Test Section with A/D system
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Table 1 - Combustor Specification (Dimensions are in mm)

Combustor Combustor . -
Combustor Type Diameter Length Liner Length Holes Type Holes Diameter
Can 74 210 164 plain 10
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50 40 80 50 |15

Figure 4- Combustor Arrangement with swirler, injector and connectors (Dimensions are in mm)
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2. Swirl number

3. Pressure swirl injector
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Figure 5- Pressure Swirl Atomizer with Hollow Pattern
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Figure 6- Measurement points of the inside combustor temperature distribution. Circles: Measurement points for inside
temperature, Squares: Measurement points for air flow test
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Figure 7- Measurement points of the exit temperature distribution. Circles: Measurement points for the exit temperature, Squares:
Measure Points for air flow test
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Figure 8- Combustion chamber stability loop with respect to FAR and air flow rate
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Figure 9- Combustor temperature changes in different air conditions
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Figure 10- The effect of air flow rate on the combustor exit temperature
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Table 2- Operating points’ specification

Operating Overall Air Flow Rate
Point Equivalence Ratio (m®/h)
a 0.38 108
b 0.31 131
c 0.27 150
d 0.25 162
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Figure 11- Combustor flame at different operating conditions from combustor end view
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Figure 12 —Temperature distribution inside the combustor at different operating conditions, (a) ® = 0.38, (b) ® =0.31, (¢) ® =0.27
and (d) ® =0.25
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Figure 14 - Exit temperature profile at different operating conditions
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Table 3- Combustor parameters at different operating conditions

Operating Overall Pattern Mean inside Mean Exit Combustor rhg\/T_g
Point Equivalence Ratio Factor Temp. [K] Temp [K] Efficiency Ay orPs
a 0.38 0.1817 1094 918 60 1.04 e-3
b 0.31 0.1724 1008 774 54 1.26 e-3
c 0.27 0.3179 882 672 48 1.44 e-3
d 0.25 0.3376 852 648 48 1.56 e-3
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A gas turbine combustor has been investigated experimentally in this paper. The effect of air and fuel flow
rates on the on combustor performance and lean blow out at atmospheric and steady condition is the goal. The
combustor is a can type with swirl pressure fed injector. An axial swirler with swirl No. equal to 0.8 has been
installed. The kerosene has been used as fuel while the air temperature at combustor inlet is equal to 315 K.
The combustor Stability loop has been determined with several tests. Then variation of temperature inside the
combustor and at combustor exit with respect to the injector back pressure and air flow rate are measured. 4
operating conditions have been selected due to detail investigation of flame temperature contour inside the
combustor. The results show that the flame holds near the walls. Also, the pattern factor show that the best
condition is when the flame is totally inside the combustor while the air flow rate is minimum. Furthermore,
it is cleared that the lean blow out is not uniform. It means that with increasing the air flow rate, upper section
of flame has been quenched and then the lower section of flame.

Keywords: Gas turbine, combustor, test stand, atmospheric, temperature distribution
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