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An Experimental Study on Combustion and Emission Characteristics of
a CI Diesel Engine Fueled with Pentanol/Diesel Blends

JAESUNG KWON, BEOMSOO KIM, JEONGHYEON YANG '

Department of Mechanical System Engineering, Gyeongsang National University, 2 Tongyeonghaean-ro, Tongyeong 53064,
Korea

TCorresponding author :
jh.yagi@gnu.ac.kr Abstract >> In this study, combustion experiments were conducted to assess en-

_ gine performance and exhaust gas characteristics using four blends of 1-penta-
Ei\fzzzd i; JFZESS;ZE?SS; nol and diesel as fuel in a naturally aspirated 4-stroke diesel engine. The blend-
Accepted 19 February, 2024 ing ratios of 1-pentanol were 5, 10, 15, and 20% by volume. The experiments

were carried out under four different engine torque conditions (6, 8, 10, and 12
Nm) while maintaining a constant engine speed of 2,000 rpm for all fuel types.
The results showed that the use of 1-pentanol/diesel blended fuel generally led
to a decrease in brake thermal efficiency, attributed to the low calorific value of
the blend and the cooling effect due to the latent heat of vaporization.
Additionally, both brake specific energy consumption and brake specific fuel
consumption increased. However, the use of the blended fuel resulted in a gen-
eral decrease in NOx concentration, a decrease in CO concentration except
some conditions, and a reduction in smoke opacity across all conditions.

Key words : Diesel engine(C| &2l &l), 1-pentanol(1-H Et-2), NOx(X A AL8HE), Smoke
opacity(A 23 £ E 3 ), Brake thermal efficiency(H| 5 € 2 &), Brake
specific fuel consumption(M S5 98 AH|&)
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Fig. 1. Schematic diagram of experimental apparatus
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Table 1. Engine specifications

e ™, lower heating value (LHV), 9= 4] At
CN BollA) ate jols shelat 4 ek
L Al £ 2,000 pmof A A5 BT 6, 8, 10
Nl i e +4eion), s Wl

°f 7| fekg skl 4l
zA0 7 BASI)

off
jﬂ
-

25 Bl

A5 Aa-E(brake thermal efficiency, BTE), A&
o LA 4:H|&(brake specific energy consumption,
BSEC) ¥ A5 Q& AH]&(brake specific fuel con-
sumption, BSFC)2 th-3t o] A ofert.

Pb
BTE= ——— (D
m, LHV
BSEC= T 2
b
m;
BSFC= 3)
b

Parameters Specification
Model MIT-178F -
: . A7\ Phiz AE EE, S AR §S UErd
Rated power 5.22 kW @ 3,000 rpm _ _
- e th Fig 25 559 UR§E AEHS © WAshe
Engine type Single-cylinder, 4-stroke gl o o
[e] §‘ N o = =
Swept volume 298.6 cm’ BTES] H2kS tehdl 2o 22 Aol tf3l brake
Compression ratio 2141 mean effective pressure (BMEP) Z7}o] w}2} BTE=
Fuel injection Direct
Injector nozzle Hole type
Cooling system Air-cooled Table 3. Properties of diesel and 1-pentanol
Intake system Naturally aspirated Properties Diesel | I-pentanol
Lower heating value (MJ/kg) 42.5 34.7
Latent heat of vaporization (MJ/kg) 0.27 0.31
Table 2. Specifications of the gas analyzer and smoke meter Cetane number 52 18.2
Measuring 4 Self-ignition temperature (C) 260 320
Parameters range Accuracy Resolution Density o’ ke) 340 314
NOx 0-5,000 ppm | +15 ppm 1 ppm Kinematic viscosity at 40°C (mm’/s) 2.72 2.89
Cco 0-10% +0.02% 0.01% Oxygen (Wt%) 0 18.15
Smoke opacity|  0-100% +1% 0.1% Stoichiometric A/F 14.9 11.73
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