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Performance Evaluation of the 100 kW Automotive Ceramic
Gas Turbine at the Turbine Inlet Gas Temperature of 1350C

Abstract

iR BATY

TAKAHASHI Masayuki

R HHE™

NAKAZAWA Norio

KH JEE
OGITA Hiroshi

T RRIR™

KAWAGUCHI Yoshihiro

“Development of the 100 kW Automotive Ceramic Gas Turbine (CGT)” was a seven-year program
since fiscal 1990. This program was conducted by Petroleum Energy Center (PEC) with the support of

the Ministry of International Trade and Industry.

To prove the CGT performance, engine performance evaluation test, where all the components were
assembled in the engine housing, at the turbine inlet gas temperature of 1350C was carried out suc-
cessfully. The maximum output power of 92.3 kW (goal: 100 kW) and the maximum thermal efficiency
of 35.6% (goal : 40%) were confirmed. We evaluated not only its overall performance but also measured

temperatures, pressures and other data at the each component or component interface and evaluated
the performance of each component under the actual engine conditions. And we analyzed the matters

to be solved for the performance and reliability goals.
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Velocity Distribution of Prevaporization Premixing Lean Combustion
for Gas-Turbine Combustor
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Abstract

A TPPL (Tandem-type Prevaporization Premixing Lean) Combustor was developed for a 100 kW auto-
motive ceramic gas turbine. The TPPL combustor has variable air holes in order to control the com-
bustion air flow rate in the combustion chamber, because the LPP flame stability is required in a wide
operating range for an automotive use.

In this paper, velocity distribution in some cross sections of the combustion chamber has been meas-
ured by Aerometrics 2 D-PDPA/RSA.

The measurements in a case of the full-opened air holes were compared with those in a case of closed
air holes in a condition of non-combution or combustion.

Axial velocity distribution of a radius direction in the combustion chamber have a 3-peak-velocity in

the case of full-opend air holes and have a 2-peak-velocity in the case of closed air holes.

Axial velocity is increased and swirl velocity is decreased for LPP combustion.

Therefor, the swirl number is decreased for LPP combustion.
Non-toroidal reverse flow region like a seed leaf is formed in the center of the combustion chamber for
full-opened air holes, and widely near the wall of the up-stream combustion region for closed air holes.
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