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An Investigation of Flow Characteristics of Radial Gas Turbine
for Turbocharger under Unsteady Flow

F A Ar* o #** DEWinterbone*™*
J. S. Choi,

D. K. Koh,

ABSTRACT

Turbocharging is one of the best methods to improve the performance of diesel engines, because of

its merits,— power ratio, fuel consumption and exhaust emissions. Most of them in small and medium

diesel engines have adopted the pulse turbocharging method with twin entry vaneless radial turbines

to maximize the energy utility of exhaust gas. This method requires the high performance of turbine

under unsteady flow, and also the matching between turbine and diesel engine is most important. However,

it is difficult to match properly between them. Because the steady flow data are usually used for it. Accordi-

ngly, it is necessary to catch the characteristics of turbine performance correctly over the wide range

of the operation conditions under unsteady flow.

In this paper, the characteristics of turbine performance under unsteady flow are represented at varying

conditions, such as inlet pressure amplitude, turbine speed and frequence.

29 7]14£0] : Radial Turbine(TIGEIY), Unsteady Flow(¥7%4%), Turbocharger(3571), Pulse
Charging(:5%F ), Internal Combustion engine(i & 713#)
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Table 1 Comparison of mass flow rates between by hot-wire and by orifice
Operating conditions Measurements of mass flow rates
ftem Turbine
of speed Pl Freq. by hot-wire by orifice ratio
expt. (epm) {(bar) (Hz) (Kg/s) {Kg/s)
U s 30,000 1.323 30 02320 0.2542 0913
UPH 30,000 1405 30 0.3046 0.3072 0.992
UPL 30,000 1216 30 0.1736 0.1908 0910
URH 40,000 1290 30 0.2314 0.2392 0.967
URL 20,000 1.347 30 0.2152 0.2455 0.877
UVC 30,000 1.389 30 0.2248 0.2538 0.886
* Puw means inlet mean pressure.
** Peak inlet pressure is constant approximately(except UPH and UPL).
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5 & = Measurement of the performance of a radial
inflow turbine in conditional steady and uns-
ot HEZEN de 28 o 2 teady flow.
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