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A PLATINUM- FILM RESISTANCE TEMPERATURE PROBE

FOR UNSTEADY FLOW MEASUREMENTS

Peng Jian, Jiang Haokang
(Beij ing University of Aeronautics and Astronautics)

ABSTRACT A platinum film resistance temperature probe has been designed.
Steady tests show that the linearity error of the probe is less than 0. 5%. The thermal re-
sponse of the probe has been checked by both shock tube and high frequency hot jet. It is
shown that the frequency response of 6 kHz can be expected. According to heat transfer anal—
ysis, the thermal properties and the size of the base bar are the main factors of the effect on
thermal response of the probe. The probe has been successfully used for measuring rotating
stall signals of a single stage transonic compressor. T he study shows that the film resistance
tem perature probe features high frequency response, fine linearity, high sensitivity and ease
to use, so it has a bright prospect in application to unsteady flow measurements.

A PARALLEL MULTI-CHANNEL HIGH-SPEED
DATA ACQUISITION SYSTEM BHD 200-

FOR DYNAMIC MEASUREMENT IN. TURBOMACHINE
Xong Zhang, Liu Xudong, Chen Wangmei, Jiang Haokang
(Beij ing University of Aeronautics and Astronautics)

ABSTRACT A parallel multichannel high—speed data acquisition system has
been designed for dynamic flow measuremaent in-turbomachine. With the swallowing and
spitting capacity of 800 k¢/s\in all;—the system can-parallelly sample and process 16—channel
signals. The stracture, principles‘\of operation, function and operation of the system are de—
scribed in detail and two typical application examples are given.

EXPERIMENTAL RESEARCH ON CONDITION MONITORING

AND FAULT DIAGNOSIS
Yang Leping, Chen Qizhi, Wang Kechang
( National University of Déef ense Technology )

ABSTRACT A micro<omputer system is introduced for condition monitoring
and fault diagnosis in the ground testing of a throttling liquid rocket engine. The system pre-
sented is capable of monitoring all conditions of the static and dynamic performance parame—
ters of the tested engine under each condition. According to the original data and curves pro—
vided by the monitoring system, it is possible to realize fault diagnosis for the throttling lig—
uid rocket engine system in ground testing. The corresponding testing data and curves are
presented in the this paper.

THE MECHANISM OF LIQUID-COOLING OF VANE

IN HIGH-TEMPERATURE TURBINE
Liu Dezhang, Liu Minhou, Wu Weidong
(Narnjing Aeronautical Institute)
ABSTRACT In this research kerosene is used as coolant instead of water in the
respect of identical and distinct properties. The heat transfer coefficient along full flow path
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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



