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Abstract Measurements of the moment of inertia of a small turbocharger rotor were studied. A measuring device
was manufactured using the trifilar method and the moment of inertia of the calibration rotor was measured to verify
the device. The coefficient of variation was 0.43% and the error was 0.75%. The results showed that the device is
suitable for measuring the moment of inertia of a turbocharger rotor. Next, the moment of inertia for two turbine
rotors and compressor wheels was measured. Those for the turbine rotors showed precise and accurate results in that
the coefficients were under 1.0% and the errors were under 3.0%. On the other hand, those for the compressor wheel
were precise but inaccurate in that the coefficients were under 1.0% and the errors were over 24.4%. Therefore an
indirect method for the compressor wheel was suggested. The results showed that the coefficients were under 1.2%
and the errors were under 7.88%.
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Fig. 1. Schematic of experimental device

Table 1. Moment of inertia and mass of the components of

the experimental equipment

Moment of Mass
Components o

inertia [kg.m"2] [ke]
Turn Disc(60*2mm) 6.690E-06 0.01480
Piano wire(0.20mm) 3ea 4.504E-07 0.00072
Spacer 1.424E-08 0.00154
Nut for calibration rotor 5.220E-09 0.00066
Left nut 2.056E-08 0.00139
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Table 2. Specifications of the turbocharger rotor FARWES] nE Aoy WEASE 043%°] 1
Exducer Trim Mass Mc?men.t of CAD _‘.:_Udoﬂ 1 ——['-6]— JJr/K-]UuﬂEg} H] 3}051 0.75%91
Component diameter o inertia I o1
(mm] [%] [g] ke QA= Hola Qit)
Turbine rotor(#1) 29.0 6278 | 6290 4.00E-06 g R e 24 AA= 2Y FEe] AR
Turbine rotor(#2) 29.1 61.86 62.55 4.00E-06 E %X—] oﬂ Z—]Z‘i]g]_{:]_j_y_ 7} 1‘;_]—%1:].
Compressor
wheel(#1) 44.0 52.89 18.53 2.36E-06
Compressor 46 5253 | 1854 | 2.36E-06
wheel(#2) ' ' ’ ’
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Fig. 5. Schematic of measurement for calibration rotor
Table 4. Measured values of the calibration rotor
Moment of inertia
kgm’]
Fig. 4. Calibration rotor 1 8.075E-06
2 8.039E-06
Table 3. Specifications of the calibration rotor 3 7.987E-06
Turn Disc Radius 0.03m 4 8.026E-06
Wire Length Im 5 8.000E-06
Twisting Angle 15 degree Average Moment of inertia [kg~mz] 8.025E-06
Calibration Rotor Mass [kg] 0.06214 Standard deviation [kg-mz] 3.472E-08
Components Mass [kg] 0.0169 Coefficient of variation [%] 0.43
Moment of inertia from CAD [kg-mz] 8.086E-06 Error(Moment of inertia) 0.75%
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Fig. 6. Schematic of measurement for turbine rotor and
compressor wheel
(a) Turbine rotor (b) Compressor wheel

Table 5. Measured values of turbine rotor and

compressor wheel
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Turbine rotor Compressor wheel Fig. 7. Schematic of measurement for turbocharger rotor
#1 #2 #1 #2
Moment of inertia 4.110 4.053 1708 1783 Table 6. Comparison measured values for measurement
[kg'm’] E-06 E-06 E-06 E-06 methods
Standard deviation 1.514 2.607 1.692 1.631 Direct measurement Indirect measurement
[kg'm’] E-08 E-08 E-08 E-08
Compressor wheel #1 #2 #1 #2
Coefficient of
variation [%] 0.368 0643 0.991 0.915 Moment of inertia | 1708E-0 | L783E-0 || 2494E-0 | 2.546E-0
[kg'm’] 6 6 6 6
Error [%)] 2.68 1.30 27.6 244
Standard deviation 1.692E-0 1.631E-0 [ 2.856E-0 | 2.721E-0
[kg'm’] 8 8 8 8
T8 CAD =AM 2EE AARUEEY ZE i
T 14 At A B 1 Coefficient of 0.991 0915 1.145 1,069
06 2 o) 5 06 2= variation [%)
4.000< 10" kgm”, ¢F7] & 2360x 10 Pkgm)E
0,
NEow o ox= Byl 2Ee A4S 727 2.68% Error [%] 276 244 5.68 7.88
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