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Abstract

Tokyo Electric Power Company and Toshiba
Corporation have been conducting a coopera-
tive research program to develop a ceramic
combustor for a power generating gas turbine.
The objective of program is the development of
a ceramic combustor for 20MW, 1300°C class
gas turbine in coal gasification combined cycle
power generation. The combustor liner is com-
posed of six stages of ceramic rings and three
stages of ceramic tiles. Ceramic rings are
supported by soft insulation materials which
are filled into the space between ceramics and
metal outer casing. Ceramic tiles are adopted to
reduce the thermal stresses for the portion
around the air intake holes where the tempera-
ture gradient is expected to be steep. As for the
transition piece, ceramics are divided into four
pieces to avoid the generation of excess ther-
mal stresses. Pressureless sintered SiC is
selected for both ceramic rings and ceramic
tiles. The ceramic combustors were tested
under the 1300°C and 15ata conditions using
pseudo coal gasified fuel having a calorific
value of 931kcal/N n? to evaluate combustor
performance and ceramic material reliability.
A highly satisfactory combustion efficiency
was obtained over a broad range of load condi-
tion with a pressure loss of about 3% and an

(FEE 2 5 4 H13HIERSA)

HRI—ECRAET Iy IREBRORRE
(EEARA R & 2 EEMRAERTER)

HREI® & Z B
n & M &
Vi + B ¥ BB
B = Bl H & X
n = B i =
n 5 H R E

outlet temperature nonuniformity (i.e., patern
factor) of about 109% at the rated load condi-
tion. The obtained results of NOy exhaust char-
acteristics were highly satisfactory for not only
thermal NOx but fuel NOx as well. In addition
to the tests to evaluate combustion characteris-
tics, the load-rejection test and trip test were
also carried out, in which the fuel was shut off
instantaneously and severe thermal stresses
were generated due to the thermal shock. It
was confirmed that the ceramics parts were
healthy and sound after the trip tests.
Nomenclature

ANOx AN BT 5 EH

CO —BACIRREHEE (ppm)

C.,Cs RNz B T 2 EHK

C.R. R NHs D NOx N\ DERIEZR (%)
Ga Zeg i (N m'/h)

Gf ERE (N m',h)

G.T.L. HAY—Evan (%)

L BRIFEE TR (kcal /¥ « h - ata)

NOx EXRBREHEHERE (ppm)

NH, 7YEZTEAE (ppm)

P MEEaRNEE (ata)

Pa MBERMAZREHE (ata)
P.F. BABERR R E R —K (%)
Ta MR MAZREE (K)
Tg BREESRH 1 AR (°C)

T MBEAREEERE (°C)

X PABERR R T I BERE (m)
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Abstract

Non-luminous blue flame combustion in a Jet
-Mixing-Type combustor was studied using
two different atomizers. The Jet-Mixing-Type
combustor developed for non-luminous blue
flame of kerosene spray supplied by a swirl
atomizer was used as the original combustion
system. Then, comparative study using an air
blast atomizer was carried out to attain a wider
range of non-luminous combustion. The upper
limit of an air excess ratio for non-luminous
combustion was not so different between these
two atomizers. It revealed that a mixing proc-
ess of fuel and air had a more important effect
of the non-luminous combustion than the sauter
mean diameter of a spray. However, the differ-
ence caused by the atomizers appeared in a
combustion with a low excess ratio of air. The
non-luminous combustion was expanded to a
region of lower excess ratio by a high momen-
tum flux of a spray supplied by an air blast
atomizer. '
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Fig.1 Flow Chart of EQHHPP System Concept
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