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Figure 2. Reverse flows at low volume flow'"
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Figure 3. Measured temperature in model last stage blade®
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Figure 4. Flow characteristic with measured velocity
components in the traversing planes (Volume flow
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Optical Measurement of Spray Combustion Fields
in a Sub-scale Model for Aircraft Gas Turbine Engine Combustor
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AKAMATSU Fumiteru

ABSTRACT

¥ g Hg  AlE

WANG Peng NAKATSUKA Noriaki

g R 2NV I
KUROSE Ryoichi KOMORI Satoru

It is of great importance to understand the combusting flow fields in combustors for efficient design

and improvement of low-NOx aircraft engines. In this study, a sub-scale combustor with a realistic air-

blast atomizer is newly fabricated, and the internal combusting flow field is measured using a PDA

(Phase Doppler Anemometry). It is observed that blue flame indicating premixed-like flame with low

equivalence ratio appears in the upstream region, whereas luminous flame indicating diffusion-like

flame with high equivalence ratio appears in the downstream region. Up to half the fuel droplets are

circulated in the recirculation zone and the droplets’ motions are strongly affected by flow rates of

air and fuel. The observation and qualitative data obtained in this study would be very useful for the

validation of the numerical simulations of spray combustion.

Key words : Gas Turbine Combustor, Spray Combustion, Swirl Flow, Recirculation Zone, PDA
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Table 1 Experimental conditions

Fuel Air Equivalence
flow[kg/s]| flow[kg/s] ratio
CASE-A | 1.62¢4 2.72¢-3 091
CASE-B | 2.32¢4 1.29
CASE-C 3.23e-3 1.09
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Fig.3 Sub-scale model combustor and direct flame image in
CASE-A
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Fig.5 Droplet size distributions in CASE-A
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Fig.6 Variation of time-averaged axial droplet velocity (Uave)
against droplet diameter in CASE-A
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Fig.7 Radial distribution of time-averaged axial droplet
velocity (Uave) for all droplets in CASE-A
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Fig.8 Radial distribution of droplet size (SMD) in CASE-A
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