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: Lis currently possible to use vegetahle oil fuel to ron allernative fuel for the future, In this paper, we have
. cars which have been fited with new or suitably | atlempled toevaluate ina preliminary way, the compara-
modified diesel engines, In this connection, PORIM | live costs of using the Flshett engine and the CPO fuel.
has cxperimented on a car [illed with the Rlsben
viegetable fuel enging and crude palm oil (CPO) has

baen used exclusively as the vegelable oil fuel in the TH = ﬂPERATIﬂN
experiment, OF THE ELSBETT
The cxperimental car has been running for over 35,000 VEGETABLE OIL ENGINE

km wilh no technical problems. While more extensive
trials on the CPO fuel would be carried aour, and we
anticipate that CPCrean be ulilised technically as a fuel, | The Elsbelt engine can be readily fited o several car
itis the costof using CPO Tuel that will be the determin- | madels to allew the car to mn an vegetable vl fuels oron
ing factor  for its wide scale adoption as an normal petroleom diesel.
PORIM cxperimental car
13 the Mercedes 190D
maodel that has been lited
with the Elsbet 1.45 litre
Ry i three cylinder engine hav-
e 478 ; AR AR Lol T ing a power capacily of 60
' R ; g T kKW {80 hp). The fuel con-
sumiption is rated at 6 litres
per 100 km or 7 litres per
[0 kin 1n towen driving an
average. The engineg is al-
fering 30% more powear
comparad wilh diesel en-
gines of similar capacity
and consequently there is a
lower Tuel consumption.
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ANALYSIS OF
COMPARATIVE
COSTS

- The price of palm oil tends to fluctuate
more than the price of diesel and
consequently the comparative cost
comparison of the two fuels will be
influenced by the price variability. It
~ is then necessary to make the com-
parison on a range of possible prices
of palm oil as experienced in the past
and the operational cost of using the
two fuels can then be plotted on a
graph for a better comparison.

The comparative cost of using the
fuel can be evaluated based on the
three components making up the total
operational cost. These are :-

- Comparative Running Cost

- Comparative Capital Cost

- Environmental and other

Computed Costs.

COMPARATIVE
RUNNING COST

Given that the density of palm oil is
0.8925 at ambient temperature, the
volume of a tonne of palm oil is
1,120.45 litres. At the present palm
oil price of about $900 per tonne and
at a fuel consumption of 6 litres/
100km, the fuel costis calculated to
be 4.8 cents perkm. At other palm oil
prices, the resultant cost per km can
be computed and these are indicated
in Table 1.

Compared to normal diesel engine of
power output 60 to 75 kW (80 to 100
hp) such as the Mercedes 250D
model, the fuel consumption is 9
litres/100 km and given the diesel

price at the petrol pump as 65.3 cents
per litre, the running costis 9x 65.3c/
100km = 5.87 cents per km.

Based on equivalent power of en-
gines, the CPO Elsbett engine is run-
ning at 4.8 ¢/km compared to 5.87 ¢/
km for normal dieselengine. Alower
running cost for the CPO Elsbett en-

gine 1s achieved even when the CPO
price is relatively high at $900/tonne
or 80c/litre. The variation for run-
ning cost with differentlevels of CPO
prices is shown in Table 1. It is seen
in Figure I that the present Elsbett
engine offers a lower fuel cost even
when the price of palm oil is relatively
high.

TABLE 1: COMPARING THE FUEL COST PER KILOMETER

Normal
CPO Elsbett Diesel (250D)
CPO Price | CPO Fuel Fuel Cost Engine Fuel Cost
$/tonne cflitre o/km o/km
6 [/100km 7 }/100km 9 //100km
1100 98 5.88 6.86 5.87
1000 89 534 6.23 5.87
900 80 4.80 5.60 5.87
850 76 4.56 532 5.87
800 71 4.26 497 5.87
750 67 402 4.69 5.87
700 62 3.72 4.34 5.87
650 58 348 4.06 5.87
600 54 324 3.78 5.87
101~
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Figure 1. Comparative Running Cost of CPO Engine

Note:

Fuel consumption for Elsbett Engine is 6 litres/I100km or 7 litres/100km in town driving
compared to 9 litres/100km for the Mercedes 250 D.
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CAPITAL COST

Presently, the costof an Elsbett 1.45L
CPO engine with fittings is
$50,000.00 each. This high price is
because of limited production of the
engine. Such engines produced on a
commercial scale could be cheaper.
Incomparison, a typical diesel engine
of similar power such as 250D costs

The total computed running and
depreciation costs are shown on
Table 2. The Elsbett engine offers a
lower operational cost compared to
the 250D Mercedes diesel engine
even when palm oil price exceeds
$1100/tonne.

TABLE 2: COMPARISON OF RUNNING AND DEPRECIATION COSTS

BETWEEN THE TWO ENGINES.

about $60,000.00 each.
CPO Elsbett Normal Diesel
The Elsbett engine itself is smaller Engine Engine
andlighter than the 250D engine, and (Running & (Running &
since there are only 3 cyclinders, CPO Price CPQ Fuel Depreciation) Depreciation Cost)
there are less components. On a Houne FrRE i S
. : S i B 6 /100km 7 /100km 9 //100km
mercial production basis, it is
onable to assume that the Elsbett 1100 08 2258 23.56 276
engine would cost much less than a 1000 89 22.04 2293 27.6
conventional diesel engine because 200 80 21.50 2230 27.6
the former has no conventional cool- B 76 AL o 21.6
ing system, does not need the same il - i o -
e System, 750 67 2072 2139 276
heavy support structure, and has an 700 62 2042 21.04 276
imjection system that works atalower 650 58 20.18 20.76 27.6
pressure. (The Elsbett engine uses 600 54 19.94 2048 27.6
the engine lubricating oil as its cool-
ing mechanism).
1he potential capital cost of the en- The plots of total costs for the two
gines can be compared based on a  engines are shown below :
depreciation costspread over 300,000
km of usage. At present prices, the ol
gciationcost assumming 300,000
for the Elsbett engine is : . S e S M S T i e
50,000 20 o
v =$0.167 /kmor 16.7 ¢/km e g -
300,000 5 ..... bl .
BoE s &
while the normal equivalent diesel 5
engine (Mercedes 250D) depreciated | ©
over 300,000 km would have a de- ELSBETT  _, ELSBETT DIESEL
preciation cost of : b 6 [/100km 7 1/100km 25 100km
65.000
— =%50.217/km =21.7 ¢/km 10 I ) 1 ] ! ! 1 ! 1 )
300,000 600 650 700 750 800 850 900 950 1000 1050 1100
Price of CPO (M$/Tonne)

Figure 2. Comparative Operational cost of CPO engine
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ENVIRONMENTAL
AND OTHER
IMPLIED COSTS

The CPO fuel is new, and users may
not have the convenience of the fuel
being available at all fuel stations.
Cost of transportation and distribu-
tion at the fuel station pumps is esti-
mated at 5 c¢/litre or 0.3 to 0.35 ¢/km
for the Elsbett engine. This does not
change the favourable running or op-
erational costs of the Elsbett engine
as shown in Table I and Table 2.
Forthe time being, users may have to
carry spare fuel which can be used to
cater foradhoc shortages. Otherwise
the supply of CPO should be in drums
at the house or location at where the
car is kept. As the fuel tank of the
Mercedes caris 70 litres and lasts for
ajourney of 1,000 to 1,400 km, there
is essentially no big need to refuel
halfway for normal medium distance
journey in Malaysia, and the car can
be refuelled at base. Owners could
fill their own tanks using suitable
hand pumps.

The financial value of the environ-
mental friendly nature of the fuel
cannot be easily costed. Exhaust
fumes from the CPO engine are
cleaner as essentially there are no

sulphur or metallic oxides present
compared with petroleum diesel fuel.
Lower use of fossil fuel in itself may
be beneficial as conservation objec-
tives are obtained. The concept of
renewable fuel is interesting as the
COy generated by the engine is
counter-balanced by the CO, ab-
sorbed by the palms during photo-
synthesis.

The flash point of CPO is about
240°C; this value is much higher
than that for diesel fuel of 52°C. This
means that the storage and the
transportation of CPO is safer, re-
quiring alower safety standard; hence
cheaper handling and storage charges.

CONCLUSION

From the experiment so far carried
out, the Elsbett engine has demon-
strated its suitability for the passen-
ger car. It also showed that CPO can
be used as fuel. Handling of this fuel
is safer and requires no stringent
safety precautions. The potential of
using the engine in other vehicles
such as farm machinery should also
be evaluated.

The running cost (i.e. fuel cost) of
this Elsbett engine depends on the

cost of CPO. From the analysis, it
seems that with the present price of
diesel fuel ($0.653/liter), the CPO
fuel remains economical to use even
when CPO priceisashighas $1,100/
tonne.

The depreciation costs over 300,000
km of Elsbett engine of equivalent
power seems to be much lower than
that of the conventional diesel en-
gine. This difference will be more
pronounced if the Elsbett engine is
mass produced.

The burning of CPO as fuel, like any
vegetable oil, produces CO, apd
moisture as exhaustemissions. The
emissions are taken back by plants;
hence theoretically, no excessive
emissions are thrown into the atmo-
sphere as pollutants,

Itisenvisaged that vegetable oil will
be the fuel of the future as the energy
isrenewable, environmental friendly
and in case of CPO the production is
all year round thus ensuring supply
stability, The Elsbettengine seems to
be capable of running economically
on palm oil and provides vast
opportunities for using palm oil as a
source of alternative fuel for /™
future. "

For more information kindly contact:

Director-General
PORIM
P. O. Box 10620
50720 Kuala Lumpur
Malaysia
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