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Performance and Emission Characteristics of Diesel/1-Butanol Blended
Fuel in a Naturally Aspirated Diesel Engine
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TCorresponding author :
kimbs@gnu.ac.kr Abstract >> This study investigated diesel/1-butanol blended fuels' combustion

_ performance and emissions using a naturally aspirated single-cylinder diesel en-
Eisgzzd 2;‘;2;‘132’&22(2)25 gine at varying speeds and blending ratios. Results showed improved brake ther-
Accepted 25 February, 2025 mal efficiency with butanol blends compared to pure diesel, while brake specific

energy and fuel consumption slightly decreased. Higher butanol ratios increased
NOy but reduced CO and smoke emissions. CO, emissions peaked at 1,600 rpm,
dropped at 2,000 rpm, and rose again above 2,400 rpm due to varying combus-
tion efficiency and fuel consumption. While demonstrating potential for main-
taining performance and reducing CO/smoke emissions, addressing increased
NOy requires exhaust gas recirculation and combustion optimization.

Key words : Diesel engine(C| & 2l Zl), 1-Butanol(1-£ Et-2), NOx(X A ALSHE), Brake
thermal efficiency(M| 5 @5 &), Brake specific energy consumption
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Table 1] A 2]s}glct.

Ax Rk 24 gIstel B4 kR
(eddy current dynamometer)7} AME-E|Ql o FQ 7
7= A AS s AZE w77k 25,
A B3, 371 9 AR $F 58 24k v)
7k BAS o) HlEAL o)Al Hhale] QROA02 T}
H47](QroTech, Bucheon, Korea)E ARE-3}¢] NO;,
CO, CO, F=5 FAsIlon Ana EREYE 24
S 98] FETA] OPA-102 AR 24 7](QroTech)

2 ARgsioE Evks 4R s 24 Wl 4
she 9 B35S Table 20] @oksigich E3E Q1A

S ol s EAJS MT-502E Q7 B4 AZEQ)
ol A= AT

=9

O1(ESSOM Bangkok, Thailand)&

AT 17 Eh0] £ &) W A
M w i B4 A8 BES] Slstel B9
RS B /RO R 47} 5%, 10%, 15% £

Table 1. Engine specifications

1,600, 2,000, 2,400, 2,800 rpm .= é;{é
£ AY 24 50% FE Hohs Fofste] A
Aaelsich olof B Hel 2A AR A
5L nelete] @mel B3 vlRol
BBl o] UAE GFS vwsl] 95 A
ESH Table 32 Agof| AMH G2 1-5
20 BesRRY 548 yepge 2t oz
kA% lower heating value, LHV), & Y|
% 2 5o Aol ulmsiee. of2fe
194 A4 AT} odBR wjE
RO aﬂ”ﬂ“ﬁ &= A

Ry
=t

>—‘ o rL
Hu

3.1 AXl Ms

B AFoae i $=E 1,600 pmof|A] 2,800 pm

Parameter Specification o8 277 Eol DI0T} 1-HEeke F3t o=
Model MITSURT MIT-175F (D9SBO05, DIOBI0, D8SBIS)E AR25}o] BTE, BSEC
Rated power 5.22 kW @ 3000 rpm ’ ’ ’ ’
Engine type Single-cylinder, 4-stroke BSFCS S7gskalnt. Fig. 20 Wepd vpet o] =
Swept volume 298.6 e’ = A=A 1%l &7t F7kgel whet BTEZL 4]
Compression ratio 21:1
Injection type Direct injection Table 3. Fuel properties
Injector nozzle Hole type
Cooling system Air-cooled Property Dice] Sl
Intake system Naturally aspirated I};HV (;Vl]/kg) 429 331
Latent heat of vaporization
o) /kgf 0.25 0.58
Table 2. Specifications of the gas analyzer and smoke meter Cetane number 52 17
Self-ignition temperature (°C) 260 345
Parameter |Measuring range| Accuracy | Resolution Density (m*/kg) 340 314
NOx 0-5,000 ppm | +15 ppm 1 ppm Kinematic viscosity @ 40°C
CO 0-10% +0.02% 0.01% (mm’/s) 375 269
CO> 0-20% +0.06% 0.1% Oxygen (wt%) 0 21.6
Smoke opacity 0-100% +1% 0.1% Stoichiometric air/fuel ratio 14.97 11.16
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