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Abstract : An object of this study is to confirm performance characteristics of the vortex tube apparatus for substitution
of the intercooler in a common-rail diesel engine. The turbo pressure, the intake air flow rate and the AT. decrease ratio
of the intercooler were measured in a experimental engine. The vortex tube apparatus was made after confirmation of the
geometric phenomena in fundamental experiments. To investigate energy separation characteristics of the vortex tube,
the measured turbo pressure was applied to the vortex tube inlet and the AT, decrease ratio was compared with one of the
intercooler in the cold air mass flow ratio similar to the intake air flow rate of the experimental engine. From the results,
- we found that the energy separation ratio is increased according to of the inlet pressure and the AT, decrease ratio of the
vortex tube apparatus is higher than one of the intercooler at low engine speed and engine load of medium and low.
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Table 1 Specifications of test engine

Items Specifications
Combustion chamber Direct injection
Engine model 4 - stroke/DI
Total displacement(cc) 1979
Bore x Stroke (mm) 81x 96
Compression ratio 17.7:1
Maximum power (ps/rpm) 111/4000
Maximum torque (kg m/rpm) 25.5/2000
Turbocharger type WGT

Charge amplifier .

AD converter
Pressure
transducer
Test engine '

Dynamometer i' %;
' “i:,*; R e

P e SPTRE rPr EEe  I FSR T ON  hrai)

Exhaust gas
meter analyzer

P : Pressure sensor

T : Thermal couple

Main oontw% PC DAQ sysytem

Fig. 1 Schematic of experimental apparatus for a experimental
engine
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Table 2 Dimensions of vortex tube (unit ;: mm)

Items Specifications
Tube length (L) 930
Tube inner diameter (D} 65.9
Nozzle diameter (d,) 8.8
Cold end oriffice (d.) 37
Nozzle holes (H,) 6
Nozzle area ratio (S;) 0.164

Fig. 2 Photo of the vortex tube for substitution of the

intercooler
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Fig. 3 Schematic of experimental apparatus



An Experimental Study on the Performance Characteristics of the Vortex Tube for Substitution of the Intercooler in a Common-rail Diesel Engine

=2 shgich

7 27049 AP Belx Fu A A%
3718 FFHDL 4HS QA KA F %
AR <) LR GPFUE0K) ZDFHES F
B A7 T3 5450

tolE) 852 7} 5o 29 AAvieh AD
2428 53 PCoIA A 5 =2 shgivh

Fig. 4,5% HRAA AQHZF2 7 Z=E A8 7
Hd L gA7|#e] 7| A3| A4 W 7| BH3S EH H

BAA RAEHE §YF7) 32 e Rolth
EELEER SRR L e EE R
al

817t S 7hgtel whet S7HE Ko

Fig. 6,72 A2t Eelx 51 X9 % EA

1.4
- v—'—.——-—.—‘v
o '/ Ty
' T
5 08
a
qa —————
Q 0.6
L0
o ]
E 04-
- i
Engine load
0.2 - —— 25% —— 50?0
1 -~ .~ i - T75% —v— 100%
0.0L—%

1 L 1 1 J 1
1000 1500 2000 2500 3000 3500 4000
Engine speed (rpm)
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Fig. 5 Intake flow rate under engine speed and load
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Fig. 6 Comparison of AT. and AT; decrease ratio under
vortex tube inlet pressure (T,=298K)
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