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has obtained with the kerosene coolant through an even-heated straight tube, and relation be-
tween the heat transfer cooling of kerosene and water has been determined in the case of the
vapordiquid two-phase boiling flow. The key problem of the kerosene used as coolant is
“€oking property ”’and instability of wall temperature. However, it does happen in some par—
ticular working conditions, but the working conditions can be regulated with an empirical for-
mula for the mitial point annular flow Zy to eliminate the coking zones. T he Several useful

conclusions have been drawn for the cooling passage of turbine vane.

STUDY ON FLOW CHARACTERISTICS OF SEPARATED

IMPINGEMENT JETS AT SHORT DISTANCE
Kang Ying, Qiu Xuguang, Cao Yuzhang, Zhou Wei
(Beijing University of Aeronautics and Astronautics)

ABSTRACT In conventional practice a row of separated circular jets is used in
turbine blade or vane for impingement cooling and the relative distance z+/ d. is very small
(z+/ dn==2) . In this case, study on longitudinal uniformity of the cooling on the surface of the
blade or vane is necessary. In our experiments, the uniformity of the velocity distribution at
large relative distance (z./d»> 10) is achieved by free jet in atmosphere, but the distribution
of jet velocity is rapidly uniformized when the jets srtike against the target surface and flow
along the surface. T he reason of the uniformizationis the turbulence nrixing and the effect of
pressure difference. This work contributes to good understanding for uniformization of cool-

ing on the surface of the blade or vane.

COMPARATIVE EXPERIMENTAL RESEARCH
ON SPRAY FIELDS OF HEAVY

AND CONVENTIONAL AVIATION KEROSENE
Wang Jian (The 3 1th Research Institute)
Wang Jiahua ( Nanjing Aeronautical Institute)

ABSTRACT Faser holography was used to measure the fuel spray characteris—
tics of heavy jet kerosene and conventional aviation kerosene downstream after a simple ori-
fice injector . T he spatial distribution of droplet size and Sauter M ean Diameters (SM D) for
two kinds of kerosene have been obtained and compared. In this paper, the effects of air ve-
locity and pressure drop on thefuel spray field are considered. T he following conclusions are
drawn from the experimental data: 1. T he magnitude and distribution of droplet size are de—
termined by the air velocity. 2. The SMD for the two fuels are, to some extent, related to
the fuel pressure. 3. The variation of the fuel pressure has less influence on the SM D of the
two fuels. 4. The empirical formulas are provided for evaluating the effects of the air velocity

and the fuel pressure on the SMD.

RESEARCH ON WZ-5 TURBOSHAFT ENGINE
WITH A REBUILT HIGH- TEMPERATURE TURBINE

Tian Wangnan ( Nanhua Power Research Institute)

ABSTRACT A WZ-5 turboshaft engine has been modified with a rebuilt high—
temperature turbine as a ground power plant. T he engine can make full use of its turbine inlet
temperature through varying areas of both gas generator turbine and power turbine nozzles
and reduce the rotor speed, thus a sufficient surge margin is provided and the output shaft
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power is enhanced. Therefore, the engine meets the requirements for long-+time operation
when it serves as a power plant in varied ground industrial complex. T he practice of its usage
has shown that the modified WZ- 5 is of considerable economic and social benefits.

PRELIMINARY RESEARCH OF STEAM INJEETION

FOR WZ-5 AEROENGINE COMBUSTOR

Liu Gaoen and Wang Huaf ang
(Beij ing University of Aeronautics and Astronautics)
Qian Yanshen (Wuxi Gas Turbine Research Institute)

ABSTRACT The experimental investigation has been carried out at atomospher—
ic testing rig to determine the effect of steam injection on combustion performance. T he com-
bustor used in the experiment was a modified WZ-5 annular combustor in which two steam
injection sets were installed in the front and rear parts respectively. The tested fuel was
gaseous fuel with medium heating value. The results show that steam injection had no impact
on combustion efficiency and exit temperature pattern when the mass injection ratio (steam
mass flow rate/ air flow rate) is less than 5% . The exit temperature pattern factor increases
and exceeds the acceptable value 0. 25 to 0.30, as the steam mass injection tatio increases to
about 10% . In addition, the test results also show that the process of the front part injection
must be conducted smoothly, otherwise extinction-of burning ‘would occur -

EXPERIMENTAL INVISTIGATION

OF LOW BTU COAL -GAS COMBUSTION
Xiao Tongfu and-Chen Dongwang
(Nanhua Powerplant Research Institute)

ABSTRACT Experimentalinvestigation of an gas turbine combustor adapted to
coal gas with heat value over 2500k]/Nm’ has been completed at all operation conditions.
Test results show that the configuration of the chamber head with double swirlers provides
high combustion efficiency”and wide stable operation range when excess air coefficient of
head (o) is in the range of 0. 731 to 0. 925. Carbon monoxide emission is confined within the

required limits.

PREDICTION OF LNG DENSITIES WITH PRINCIPLE
OF CORRESPONDING STATE OF SHAPE FACTOR

You Lixin ( Nanjing Aeronautical Institute)
Gu Anzhong (Shanghai Jiaotong University)

ABSTRACT The principle of corresponding state of shape factor is applied to
predicting the densities of LNG. For instance, methane is chosen as a reference fluid, high—
precison equation of state and suitable binary interaction parameters are adopted- The com—
parison between calculations and experiments shows that the numerical results are in good a—
greement with the experimental data, so the method presented meets the requirements of the
high-precision calculation for LNG densities, and it is also a success in prediction of thermal
properties of cryogenic liquid mixtures with the principle of corresponding state of shape
factor.



