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The Experimental Equation to Predict the Power in a
Turbocharged Gasoline Engine

Sung Bin Han, Nae Hyun Lee and Songyol Lee
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Abstract

To design and develop a turbocharged engine, it needs that many study must be preceded about

the characteristics of engine performance. Especially, a basic data about deciding target power

is urgently needed for which is practically useful for engine design. The power output of turbo-

charged engine is dominated by engine speed, displacement, compression ratio, air fuel ratio and

charge pressure ratio. Therefore, the independent effect of these factors on power output was

clarified from experiment, and the experimental equation to predict the power was founded from

these results. The predicted power output from the experimental equation was well coincided with

power measured through experiment.
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Table 1 Specification of test engine

Engine t 4 stroke cycle,
ngine type
& P overhead cam shaft type

Number of cylinders | 4

Cooling system water cooling

Fuel supply system carburetor
Compression ratio 9.7

Bore x stroke 71.0 X 83.6 mm
Displacement volume | 1.323 /
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A :Charge amplifier FT :Fuel tank
AFM : Air flow meter IC :Intercooler
C : Compressor ID :Ignition detector

CA :Combustion analyzer
CAD :Crank angle detector
CBT :Carburetor
CU :Control unit

D : Water brake dynamometer
DT :Digital tachometer
E : Test engine

FCM : Fuel consumption meter
FMU : Flame arrival time measuring unit
IP  :Ionization probe

O :Oscilloscope

PC :Personal computer

PR :Printer

PT :Pressure transducer

SP  : Spark plug

T  :Turbine

V  :Three-way valve

X-Y : X-Y Recorder

Fig. 2 Schematic diagram of experimental apparatus
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Table 2 Specification of turbocharger

Available range of engine | 1.0-1.4 / for SI engine
displacement volume 1.3-1.6 / for diesel
Weight 33kg

Mas. turbocharger speed 230,000 rpm
Max. pressure ratio 2.5

Mas. gas temperature 1010 C
Compressor diameter 42 mm

Turbine diameter 42 mm
Turbocharger cooling oil cooling
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Table 3 Reference conditions(y,,)
xr | Engine speed(n) 2500 rpm
x2r | Displacement (Vd) 1.31
xsr | Compression ratio (CR) 9.7
xar | Alr fuel ratio (AF) 15
x5 | Charge pressure ratio(p./p)) Lo
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Table 4 Constants in polynomial
Variables M . A A | A A,
Engine speed, rpm 1 2500 —0.162 1.24 0.013 -0.102
Displacement, / X2 1.3 0 1.0 0 0
Compression ratio 2 9.7 —0.983 —0.338 0.355 0
Air fuel ratio Xs 15 —4.525 16.293 —15.346 4.578
Charge pressure ratio 0.4 0.654 0.053 0
(without intercooler)
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