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Abstract >> In this study, combustion experiments were conducted at various en-
gine speeds under full-load conditions using a single-cylinder diesel engine by
blending butanol, pentanol, and octanol with diesel at a volume ratio of 10%.
Experimental results revealed that higher alcohol-diesel blends resulted in lower
brake torque and brake power than pure diesel due to the lower calorific value
and the cooling effect during evaporation. An evident improvement in the brake
thermal efficiency of the blended fuels was observed at engine speeds below
2,000 rpm, with the butanol blend exhibiting the highest thermal efficiency
overall. Furthermore, the brake-specific fuel consumption of the higher alco-
hol-diesel blends was lower than that of pure diesel at speeds below 2,200 rpm.
When using blended fuels, the exhaust gas temperature decreased under lean
mixture conditions due to heat loss to the air and the cooling effect from fuel
evaporation.

Key words : 1-butanol(1-£Et-2), 1-pentanol(1-H Et-2), 1-octanol(1-2 Et-2), Brake
power(N| 5 £ &), Brake thermal efficiency(E 2 &)
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Fig. 1. Schematic diagram of experimental apparatus

Table 1. Test engine parameters

Parameter

Specifications

Model

MIT-178F

Number of cylinder

1

Ignition Compression ignition
Cooling system Air-cooled
Rated power 5.22 kW @ 3,000 rpm
Swept volume 298.6 cm’
Compression ratio 21.1

H34H HMez 2023 12



2

[

PR

H
i

=

LN

Ao RERE, TS, SEeS
217 10%4 A%l EFAL EBHE A4
2 D90B10, D90P10, D90010°.2 HH3}F Lt &
3t 7-4-= DI1002.2 3l irt. Table 2= A
AR o] EE|eke 54 dEhY, o1&
B9} 2T AR B¢ BAjo] ZPH v A
9] 47} WolR = A Q=K (lower heating value,

LHV) 9 A7t 5713k, Abs She-go] Wolale

3.1 M= E3d(brake torque) ¥ HS =2 (brake
power)

Fig. 2= 459 &
& Ads w3 29 SA4E Al EAE oY
] %

e

b = ol s HojErh D1009] Als =
1 1,400 pmof| 4] 2,500 rpmof| =817 7HA]
7¥5HH, 1,400-1,500 rpm 2] A< o o A @)}
450 A7 F 7P B FAE otk g3
1785 S5 FollAl= D900102] Als E27F of

W

ozl
=
()

of

l

o g

i

Table 2. Properties of diesel in comparison with higher alcohols

¥ LHVE
Hol A8 3
gongz om B
A B0 2GS FA e AOR o3

Ak
Fig. 32 HFal 2HNAY Ay &89S UE
t} nE odgof tial oA A &% HoloA] A
T FUE Sl AT RelEth JRy
THE AT A5 AL FollA D100 HhH] =
L A= Ego] WS, dA £wr) ZlESE
14.3
M D100
W D90B10
138~ [l D90OP10
B D90010

Brake torque (Nm)
N
©

11.8

JP)

=0
[e)

rH
p=
0x
00
oz
ok

S
N
o|N
it
2
lo
o

{133k 2.300-2400 1
B9 202 A% B} A Gec ol 92

IS w) o] e Adteln, A

1400

1600

1800 2000 2200
Engine speed (rpm)

2400

Fig. 2. Brake torque at different speeds at full load

Properties 1-Butanol 1-Pentanol 1-Octanol Diesel

Lower heating value (MJ/kg) 33.1 34.7 37.6 429

Latent heat of vaporization (MJ/kg) 0.58 0.50 0.56 0.25

Cetane number 17 18.2 37 >52

Density (m’/kg) 814 800 820 840

Kinematic viscocity at 20°C (mmz/s) 3.6 5.0 10.2 34
Oxygen (wt.%) 21.6 18.2 12.3 0

Stoichiometric A/F 11.16 11.73 12.7 14.9
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Fig. 6. Exhaust gas temperature at different speeds at full load
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