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 (Eddy Current 

Dynamometer)

Dynamometer Weight = Load (kg) × 9.81 (  9.81 m/s2 ) 

 (Load) 11.2 kg

 Dynamometer Weight = 11.2 x 9.81 = 26.37 N 

 (Torque Nm) 

 Torque = Dynamometer Weight x 0.24 (  = 24 cm  0.24 m) 

Torque = 26.37 × 0.24 = 2.69 Nm 

 (Power kW) 

100060
2 TorqueNPower   (  N (rpm)) 

WPower 7.3313
100060

37.2612002

24 cm.

F
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746/PowerHP

            WW 746/7.3313

69.2HP

 (Fuel Consumption (L/h)) 

)(
)(

htime
kgFuelnConsumptioFuel

 (Load) 11.2 kg  1200 rpm  5 ml  15.88 

hrL
x

nConsumptioFuel /13.1

3600
88.15
105 3

 kg/hr (  0.826 g  1 ml)

 1.13 × 0.86 = 0.93 kg/hr 

 (Specific Fuel Consumption (kg/kW.hr)) 

BP
m

SFC f

0.93( / ) 0.28 / .
3.31( )
kg hrSFC kg kW hr
kW
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 (Thermal Efficiency %) 

1003600
HHVxSFC

EfficiencyThermal

SFC  Specific Fuel Consumption (kg/kW.hr) 

HHV  (High heating value kJ/kg) 

 HHV = 45,387 kJ/kg

    

3600 100 28.07%
0.28 45387

Thermal Efficiency
x
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-1  (  TF 75-LM) 

TF 75-LM

 4  1 

x  80×87 .

 0.437 

 7.5/2,200 hp/rpm(5.52 /2,200 kW/rpm) 

 6.5/2,200 hp./rpm (4.78/2,200 kW/rpm) 

 23 : 1 

 2.7 kg-m. /1,600 rpm. 

 196 - /

 Trochoid pump 

 SAE 40  API CD/SF 

 2.2 

 1.6

 / 

 12 V. 45 W. 

 10.6 

 ( x x ) 339.5×676.5×524 .
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-1

water 5% 
Ultrasonic 28 kHz  Ultrasonic 42 kHz 

Heating Value (kJ/kg) Heating Value (kJ/kg) 

90:05:05 41,912 41,983 

85:10:05 41,744 41,936 

80:15:05 41,785 41,807 

75:20:05 41,592 41,500 

water 10% 
Ultrasonic 28 kHz Ultrasonic 42 kHz 

Heating Value (kJ/kg) Heating Value (kJ/kg) 

85:05:10 41,130 41,181 

80:10:10 41,081 41,054 

75:15:10 40,963 41,069 

70:20:10 40,891 40,989 
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 28  42 kHz 

water 5% 
Ultrasonic 28 kHz  Ultrasonic 42 kHz 

Specific Gravity (kg/ m2) Specific Gravity (kg/ m2)

90:05:05 837 837 

85:10:05 840 840 

80:15:05 842 842 

75:20:05 846 846 

water 10% 
Ultrasonic 28 kHz Ultrasonic 42 kHz 

Specific Gravity (kg/ m2) Specific Gravity (kg/ m2)

85:05:10 837 837 

80:10:10 841 841 

75:15:10 850 850 

70:20:10 852 852 
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 28  42 kHz 

water 5% 
Ultrasonic 28 kHz  Ultrasonic 42 kHz 

Viscosity @ 40 C (cSt) Viscosity @ 40 C (cSt) 

90:05:05 4.45 4.40 

85:10:05 4.63 4.71 

80:15:05 4.75 4.74 

75:20:05 5.11 5.15 

water 10% 
Ultrasonic 28 kHz Ultrasonic 42 kHz 

Viscosity @ 40 C (cSt) Viscosity @ 40 C (cSt) 

85:05:10 4.39 4.37 

80:10:10 4.59 4.65 

75:15:10 4.68 4.72 

70:20:10 5.08 5.10 
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 28  42 kHz 

water 5% 
Ultrasonic 28 kHz  Ultrasonic 42 kHz 

Flash point ( C) Flash point ( C)

90:05:05 84 83 

85:10:05 85 84 

80:15:05 85 86 

75:20:05 89 90 

water 10% 
Ultrasonic 28 kHz Ultrasonic 42 kHz 

Flash point ( C) Flash point ( C)

85:05:10 87 86 

80:10:10 91 89 

75:15:10 92 93 

70:20:10 97 95 
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-5

 28  42 kHz 

water 5% 
Ultrasonic 28 kHz  Ultrasonic 42 kHz 

Mixing time (Min) Mixing time (Min) 

90:05:05 5 5 

85:10:05 5 5 

80:15:05 5 5 

75:20:05 6 5 

water 10% 
Ultrasonic 28 kHz Ultrasonic 42 kHz 

Mixing time (Min) Mixing time (Min) 

85:05:10 10 10 

80:10:10 11 10 

75:15:10 12 11 

70:20:10 15 14 
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 28  42 kHz 

water 5% 
Ultrasonic 28 kHz  Ultrasonic 42 kHz 

Time of separate (Min) Time of separate (Min) 

90:05:05 30 20 

85:10:05 25 15 

80:15:05 25 10 

75:20:05 15 10 

water 10% 
Ultrasonic 28 kHz Ultrasonic 42 kHz 

Time of separate (Min) Time of separate (Min) 

85:05:10 30 20 

80:10:10 25 15 

75:15:10 25 10 

70:20:10 15 10 
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Effect of Ultrasonic frequency on Emulsified oil Blending of Diesel and

Tung Oil as a Fuel for Small Diesel Engine 

 50200 

     

    

 28, 42 kHz 

 7.5 

 2,200 

 42kHz 

 28 kHz 

 28,42kHz 

; , ,

Abstract

 Tung oil is one type of oil plant and its extracted oil could be used as fuel. 

In this study, performance test of a diesel engine with the Tung oil in term of 

emulsion generated by 28 and 42 kHz ultrasonic generate compared with that of 

diesel were carried out. The engine had a capacity of 7.5 kW at 2200 rpm. It could be 

found that the engine power, the torque and the fuel consumption of the engine for 

the emulsified oil at 42 kHz were slightly better than that of the diesel oil. And better 

than the emulsified oil at 28 kHz. For emission analysis, the emulsified oil with 

Ultrasonic wave (28, 42 kHz) gave better resulty than that of diesel oil 

Keywords; Tung oil, Emulsified oil, Diesel engine

1.

 (Tung Oil) 

2-3

 3,026 

 22  4x4 

 1,200-1,500 

 3-4 

 200 – 300 

 [1] 



 28

2.

 2.1 

 50

(1200-1500

 1 

 (

)

 (

4 )

 (

)

(30 / )

 (M

2.2

8

8, 42 kHz 

0-60

)

 1

 5 

 4 x 1,20

 (%) 

/ / 30

9

1

MJ/kg)

0

 (Emulsion) 

 [3] 

80 (Span 80) 

 [2]

400 1,2

22 1

00-1,500 30

50

> 30 > 3

00-400 10

12

9,000-

2,000

3,00

3,6

38.9 38

0.939 0.9

 (Emulsifie

 1 

 (

200 -

1 -

00-

00

2,500-3,0

(

30   18-20

00-

20

400-50

00-

600

12,000

15,000

8.2 36.5

915 0.898

er)

80

 1 

)

000

)

0

00

0-

0

8

 1

1

 2A. 

 2 

 2 

 2B. 

 2D. 

2.3

 20 

 16–16000 

2.4

            

BP

n
T

 2 

 2 

 2C. 

 2 

 (Ultrasonic)  

 [4

 106 

 4 

,  (Transd

160
2 nBP

 (Nm) 

4]

ducers)

1000
nT

 (kW) 

 (rpm) 

1

 1 

 1

1

 (Generator)

      (1) 

)



81

Control Box

Load Heater

2.5  (Specific fuel 

Consumption, SFC) 

BP
m

SFC f  (Kg/kWh)           (2) 

fm  (kg/h) 

BP  (kW)

3.

 TF 75-LM 

 7.5  2,200 

 28, 42 kHz 

: : (80:15:5)

,255 [5] 

 [6] 

1200  2000 

 200 

 3

4.

4.1

 28, 42 kHz 

 2 

 2 

Type of Oils 
properties

hf (kJ/kg) Density(kg/ m3) Viscosity(Cst.)

Diesel 45,387 826 3.433

Tung oil 38,849 938.7 87.06

Emulsion 28 kHz 41,807 842 4.75

Emulsion 42 kHz 42,449 843 4.74

4.2
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 1200-2000 

 4  ( )
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