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7T v MREBEIEROKR MMM EER S I 8T
X5,

tHEREE ST 1%, HAFI 63 FICPUHTT KT 4 53R
(LAF U—4) 12 1100°C % (88 1 B¢ iR E)
HAY—E v E2HHALE—MRO CCHFHE TS
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R
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E O E A

A (KEY -y - HKERENAY —E VD EE
UC—HliR#ER) CC T, #OHErE1ITRT,

£1 WWHTHAT 4529 FEBAE O
(70 1) HARI—-EY
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Abstract

Detailed experimental studies are conducted
to investigate the effects of incident wakes
generated by moving circular cylinders on tran-
sitional boundary layers on a flat plate in
simulated flow conditions of aero-engines. In
this paper, main purpose of this study is to
develop a transition model of boundary layers
under the influence of upstream wakes as well
as free-stream turbulence, which is finally to be
applied to turbine cooling design.

Measurements are made on heat transfer
distributions along the flat plate which is sub-
jected to the incoming periodic wakes with
various wake conditions and also free-stream
turbulence generated by several types of turbu-
lence grids. The obtained data are then compar-
ed with the transition model and it follows that
the proposed transition model yields reasonable
results. o
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ABSTRACT

Effects of tab size on supersonic underex-
panded cold jet noise suppression has been
investigated experimentally in order to acquire
informations of the optimum tab size for devel-
oping efficient supersonic jet noise suppressors
with higher ratio of noise reduction to percent
thrust loss.

16 kinds of rectangular shape tabs whose
height and width dimensions and its ratio were
different and whose flow blockages ranged
from 0.25% to 8.549% were examined, using a
supersonic noise test facility operated in an
anechoic room. For each tab, the spectral,
directinal and intensity characteristics of the
jet noise from the conical convergent nozzles
fitted with two same tabs were measured with
11 microphones on 1.5m radius circle, in 10
kinds of supersonic jet operating conditions
with the maximum jet Mach number of 1.88.

The whole tabs could perfectly eliminate the
screech tones as well as reduced a part of
shock-associated broadband noise and jet mix-
ing noise. The smallest size tab with flow
blockage 0.25% achieved the same noise reduc-
tion by 10 dB as the other larger size tabs. It
resulted in the possibility of supersonic jet noise
suppressors with higher ratio of noise reduction
to percent thrust loss, because tabs with smal-
ler flow blockage will produce smaller jet
thrust loss. The conical nozzles fitted with the
tabs of larger width dimension generated new
discrete tones which are different from the

(PR 5 4 4 A 16 HERZAT)
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Abstract

The lean premixed combustion technique
may be the most promising one to meet severe
regulations on NOx emission of gas turbine
power plants, which has a possibility to reduce
NOx emission without lowering efficiency, and
several developments of the premixed type
combustor have been performed and the capa-
bility of low NOx exhaust emission has been
verified. To obtain fundamental and detailed
data of lean premixed combustion technique, a
systematic experimental work with a model
combustor was conducted. Emission character-
istics and combustion stability were examined
through wide operating ranges of equivalence
ratio,
load.

Exhaust pollutant emissions are sufficiently

inlet air temperature and combustion

low when the combustor is operated at a low
equivalence ratio, but only NOx emission
increases with the inlet air temperature while
increasing rate with the temperature rise is not
so obvious in a lean condition near the blow-off
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Abstract
The lean premixed combustion technique

appiled to the gas turbine combustor was
examined on its characteristics for a wide
range of operating conditions by using a model
combustor. A recirculation zone generated in
the upstream region by strong swirl motion and
a flame holder plays an important role in a
flame stabilization by exchanging heat and
active species with the main flow.

The heat exchange rate between the recir-
culation zone and main flow by turbulent diffu-
sion through the boundary region controls the
stability of lean premixed combustion. At a
 very lean condition, below 0.6 of equivalence
ratio, the flame around the recirculation zone
partially blows off due to insufficient heat and
active species supply from the low temperature
recirculation zone. The increase of unburned
gas emission due to partial blow-off brings
about a decrease of combustion efficiency.
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