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Introduction

The flash point of eucalyptus oil is higher than the ones of gasoline and kerosine. The viscocity of eucalyptus
oil is also higher. Those kinds of fuels will be quite desirable and hopeful for compression ignition engine such
as the diesel engine with fuel injection system.

In this paper some of the experiments on diesel engine performance using the blended fuel of eucalyptus oil
and gas oil is described.

1. Experimental installation and method.

Table. ’r ties of gas oil and eucalyptus oil .
Pable. 1 _Properties of gas i Table. 2 Results of A.S5.T.M. distillation test

- s < geis
Fuel Gas oil é,it]lcahptus Fuel Gas ofl gjlfcalypus
Specific gravity |1 0.8373 0.9160 ) cy
Flowing point -10.0
Viscosity (cst 30°C) 2.50 2.07 First point 202.0 166.0
5 (VOL. %) 228.0 170.0
Flash point CH 77.5 54.0 10 242.0 170.5
Lower calorific 20 27.0 1710
value (keal/kg) 10170 9280 30 267.5 171.0
40 274.0 171.5
Cetane index 57.84 0.30 50 280.5 171.5
60 289.0 171.5
1-1 TFuels for engine test. ~ ‘
Table 1 shows the physical and chemical properties 2/38 2239 i;ig
of gas oil and eucalyptus oil. Table 2 shows the results of 90 3248 172:6
the distillation test based A.S.T.M. (American Society 95 2955 172.0
for Testing materials Specification) for gas oil and 97 3390 173.0
eucalyptus oil respectively. End point 340.0 179.0
Figure 1 shows the A.S.T.M. distillation curves of the - o P
both fuels. The distillation curve for eucalyptus oil Extraction \V(;lé 0/0) « (2;9 0/0>
showed flat line caused due to 1.8 cineol mostly, but the I’:esidue 2:0 1:0
gas oil distillation curve formed slope line because of || ygq 0.0 0.0

many kinds of hydrocarbon involved.

1-2  Tested engine

Table 3 shows the detailed specification of the tested engine, Model Yammer Diesel SS60CG 4 stroke cycle
water cooled diesel engine.

1-3 Experimental apparatus

Figure 2 illustrates the diagram of the experimental apparatus. The engine was connected with the electric
dynamometer for measuring the engine output. Engine torque was measured with strain gage through slip ring,
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Table. 3 Engine details

340 Continuous Rating Out put (ps/rpm) 5.0/2400
Maximum Out put (ps/rpm) 6.0/2400
- 3207 Maximum Revolution (rpm) 2600
£ 300 Lubricating system Pump type
i 280 Crank case capacity 0] 2.2
E 260 Cooling water capacity M 2.0
3 Dry weight (kg 73
240
; L
E 220 EXHAUST GAS
200f ,
URETTE
g0 EUCALYPTUS OIL U
TANK
1601
PORRE NEUOY SO SN WURRN FUUNY SIS SO 3 DYNAMO 3
0 20 40 60 80 100 METER -l L ENG
VOLUME (%) ' Suip RIH
4RMN G:\Gg
Fig. 1. —A.S.T.M. Distillation curve Fig. 2. Diagram of experiment appara-

tus

which was mounted on the connecting shaft.
The engine torque was recorded by the oscillograph recorder through the strain amplifier and lowpass filter,
The exhaust gas was analyzed and measured by HC, CO measuring equipment. The smoke value of exhaust
gas was measured by the Bosch’s smoke meter. Fuel consumption rate was measured by the fuel measuring
burette.

2. Cetane index of gas oil and eucalyptus oil.

Cetane index was calculated as follows,
C = 0.49083 + 1.06577(x) — 0.0010552(%)+ecerver (n
where C : cetane index

x = 97.833(logA)*+2.2088BlogA + 0.01247B*
—42351logA —4.7808B +419.59

A =9/5(distillation temperature at 509%(C)) +32

B = API degree by JISK2249 method.

API(American Petroleum Institute Specification)

specific gravity =141.5/d—131.5
where

d = density ratio compared with the one pure water at 60°F

tc =5/9(tF-32)

tc : temperature in centigrade

“tF : temperature in Fahrenheit

tF =60'F

tc =5/9(60—32)=15.56("C)

Gas oil =0.8373(15/4°C)-0.8370

Eucalyptus oil =0.916(15/4°C)-—0.9157
{API degree of gas oil = 141.5/0.8370—131.5=137.5561529

API degree of eucalyptus oil = 141.5/0.7159131.5=23.0265916
Gas oil =9/5x280.5 32=536.9

{ Eucalyptus oil =9/5x171.5+32=2340.7
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Cetane index of eucalyptus oil
x =~-0.171521
C =0.30

3. Experimental results.

3-1  Engine output horsepower

Figure 3 shows that the engine output performance curve operated by use of the blended fuel with gas oil and
eucalyptus oil. For the engine output, the similar results were obtained for four kinds of blended fuels. It cah
be found from figure 4 that the more engine output increased, the better the blended ratio of eucalyptus oil to gas
became.

Table 6 shows the assembled results of the data from figure 2 to figure 13. When the eucalyptus oil blended
in gas oil, the engine torque was increased.

3-2 Fuel consumption

Fuel consumption was reduced in case of the eucalyptus oil blended in gas oil.

Table. 4 Differences of engine performance between gas oil and eucalyptus-light oil blend fuels

Range of revolution 1600(RPM> 2400(RPM) Whole
Gas-0il : Eucalyptus (VOL.Ratio) | 8:2 6:4 4:6 | 8:2 6:4 4:6 | 8:2 6:4 4:6
Specific gravity 4+ 3 +3 +5
Lower calorific value ~2 -3 -5
Cetane index ~20 40 -—60
Modified horse power +6 + 1 +14 +8 +2 +5 +5 +1 +6
Modified torque +6 + 1 +14 +8 +3 +6 +5 2 F7
Fuel consumption + 1 +4 -1 +10 4+ 1 + ¢ + 4 4+ 4 4+ 1
Specific fuel cosumption (CC/PS/HY| ~ 5 + 3 —12 +1 -1 + 4 -1 +2 -5
(G/PS/HD | -2 +6 — 8 +4 +2 +9 +2 +6 —0
Thermal efficiency + 4 — 2 +14 -3 +0 -3 -1 =2 +5
Exhaust temperature +10 -5 + 7 0 +2 — 2 +2 +1 +90
Exhaust smoke density (Permeability) | +0 — 0 + 0 +21 —~ 9 +16 +4 -1 + 3
(Reflexive) 0 0 —0 +8 ~1 + 4 + 1 0 + 1
HC density -13 + 8 -23 —~73 +38 -89 -17 + 8 —U4
CO density -6 —3 — 4 -33 —33 +XX -7 =2 +1

Gas 0il=100% ((Blend fuel) — (Gas 0il))%

4. Conclusion

a) Eucalyptus oil shound be one of the hopeful alternatives for diesel engine.

b) The blending ratio of eucalyptus to gas would be less than E40/G60(Eucalyptus 40 to gas oil 60 volume
ratio), the knocking tendency was recognized in case of higher blended eucalyptus oil.

¢) The value of E20/G80 would be a desirable blending ratio for diesel engine.

d) Ignition improving agent will except for the engine startability, in case of using eucalyptus oil for diesel.
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