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Abstract Turbochargers are an effective device to reduce the fuel consumption. In this study, the mass
flow rate of pulsating flow in the twin-scroll turbocharger for the gasoline engine of passenger vehicles
was measured. Pulsating flow was achieved using a pulse generator and the mass flow rate of the
unsteady pulsating flow was analyzed by comparing it with those of the steady flow. The pulse generator
consisted of a rotating upper plate and a fixed lower plate. To measure the mass flow rate of unsteady
flow, the orifice flow meter equipped with the difference pressure transducer was used. To analyze the
low speed performance of the turbocharger, the measurement was carried out in the speed of
turbocharger from 60,000rpm to 100,000rpm. The mass flow parameters of the unsteady pulsating flow
showed a large difference compared to those of the steady flow. Those of the unsteady flow showed the
hysteresis loop surrounding the mass flow parameters of the steady flow and the maximum variation of
the mass flow parameters were 5.0 times those of the steady flow. This phenomenon is the result of the

filling and emptying the turbine volute space due to pulsating flow.
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Fig. 1. Schematic of twin-scroll turbocharger
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Table 1. Specifications of sensors

Specification
Sensor Location
Range Accuracy Type
Pressure 1 psid |£0.1% FS|Differential | Between
Pressure 0~5 bar |£1.0% FS| Absolute G Pulse
enerator
T . -73~260 | 10002 % RTD | and Turbine
CHPErAture | o 0.12% PT100 Inlet
Pressure 0~2 bar |+1.0% FS| Absolute
73260 o RTD Turbine
Y 10042 + Outlet
Temperature | "o, 0.12% PT100
0~360 .
Speed *103 rpm Picoturn | Turbo Speed
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0
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Table 2. Conditions of experiment

Oil temperature 40 °C(£1°0)

Oil Pressure

3.5 barg(Z 0.05barg)

Totally closed
40 °C(£1°0)

Ambient temperature

Operation of the waste-gate

Turbine inlet temperature

Compressor inlet temperature

Turbine surface temperature Constant temperature

Coolant Not used
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Fig. 4. Calibration curves of pressure sensor
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Table 3. Calibration data of orifice flowmeter

No. Standard mass flow Calibrated mass Error
rate (kg/h) flow rate (kg/h) (%)

1 80.753 80.443 -0.38

2 100.390 100.650 0.26

3 150.380 150.659 0.19

4 200.546 200.227 -0.16

5 250.069 250.130 0.02

Az 344 1,500 rpm3} 2,000 rpme]| sgsh= F
= 25.0 Hz9F 33.3 Hz9] W% 452 Evlo] 339
WA, ERIF7] 3134 60,000 rpmI}+ 100,000 rpm
ofjxe] AdE P53t

Aol diste] 79 A¥E sgstglon slds
60,000 rpm¥} 100,000 rpmolA Hd gEL zkz
1.36 bar, 2.28 bar °Jt}. o|df EEHX= 7+ 0.023,
0.0528 Et}. #E f-5oll4le 20 270 et B4
2 Fotltt.
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Fig. 5. Turbine inlet pressure and mass flow rate of
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