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KIATTISAK NIKHOMCHAIPRASERT : ASTUDY ON EFFICIENCY AND
POLLUTION OF MEDIUM SPEED DIESEL ENGINE USING BLENDED
BIODIESEL FUEL. THESIS ADVISOR : ASST. PROF. WEERACHAI

ARJHARN, Ph.D., 80 PP.

BIODIESEL/PERFORMANCE/POLLUTION

This research is to study on efficiency and exhaust emission of diesel engine
using blended biodiesel fuel. with The blended biodiesel comprised of biodiesel
mixed at 20% (B20), 50% (B50) and 100% (B100) by volume. The tested engines
were employed 3 engines with 3 models which included ware HINO model HO7C,
CUMMINS model 6B5.9, and KOMATSU model S4D105-3. The results showed
better performance when the engine was fueled by B20 for all engines. However, the
tested showed depletion of the performance when the engine was operated with the
higher ratio of biodiesel of B50 and B100. The exhaust emitted for each engine was
shown lower level of CO and Smoke when run by Biodiesel. Unlike the emission of
NOx, they showed the higher level of NOx comparing to the level of emission from
the diesel fuel. Anyway, there were very few SO, emissions from the tested for all

fuel.
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Specifications Hino Cummins Komatsu
Model HO7C 6B5.9 S4D105-3
Brake power (bhp) 116 at 2,200 rpm 115 at 2,500 rpm 89 at 2,400 rpm

Engine torque (N-m)

442 at 2,000 rpm

327 at 2,500 rpm

263 at 2,400 rpm

Displacement (cc) 6,443 5,900 4,330
No. of cylinder 6 6 4
Firing order 1-4-2-6-3-5 1-5-3-6-2-4 1-2-4-3
Compression ratio 179:1 17.3:1 17:1

Fuel consumption (I/hr)

22.3 at 2,000 rpm

23.7 at 2,500 rpm

10.3 at 2,400 rpm
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Dynamometer
Make AW Dynamometer, Inc.
Model Neb 2-300
Serial 230-108
74.6 kW/540 rpm
Max. power 156.6 kW/1000 rpm

223.7 kW/2000 rpm

Capacity torque dynamometer

1490 N-m

Capacity torque drive line (N-m)

4475 N-m
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My dadiulagl5u1as (Biodiesel : Diesel) Fiiaomad
1 0% : 100% diesel
2 20% : 80% B20
3 50% : 50% B50
4 100% : 0% B100

[ Y Y 9 ]
M13199 3.4 uaniaveniiusemaams 4 wian 19lunsnaao (n.a. = not analysis)

A nadou D B20 | B50 | B100
1 | Density @ 15°C kg/m’ 868.1 | 867 869 873
' o ASTM D 1298-99
Density @ 30 C g/ml 851.3 856 859 863
2 Kinematic Viscosity @ 40 ‘c 1.8- 291 3.60 4.65
. ASTM D 445
laidnan - laiganh 4.1
3 Flash Points (OC) ASTM D 93 61 71 90 120
4 | Cloud Points ("C) ASTMD 97-96a | na | na na 16
5 Total Acid Number (mg KOH/g) ASTM D 664-01 n.a. n.a n.a. 0.358
6 Copper Corrosion Sheet @ 3h/50 °’c ASTM D 483 <la <la <la <la
7 Oxidation Stability @ 110 ‘c (hour) EN 14112 n.a. n.a n.a. 17.34
8 Iodine Number AOCS Tg 1-64 10 18 40
9 Methyl Ester (%vol.) EN 14103 n.a n.a. 98.65
10 | Lionolenic Acid Methyl Ester (%owt.) EN 14105 n.a n.a. 0.063
11 | Monoglyceride (Y%wt.) EN 14105 n.a n.a. 0.37
12 | Diglyceride (%owt.) EN 14105 n.a n.a. 0.031
13 | Triglyceride (%wt.) EN 14105 n.a n.a. <0.001
14 | Free glycerin (%wt.) EN 14105 n.a n.a. <0.001
15 | Total glycerin (%wt.) EN 14105 n.a n.a. 0.1
16 | Excess Methanol (%wt.) EN 14110 n.a n.a. <0.001
17 | Water Content (%wt.) EN 14103 0.049 0.047 0.041 0.035
18.1 | sulfur (isufisa) lijgandn (%wt) | ASTM D 4294 0.035 - - -
18.2 | Sulfur (B100) Taigann (%wt.) ASTM 2622 - na na. | 0.0010
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(rpm) (kW) (N-m) (g/kW-hr)
2,202 43.4 188 293.56
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1,801 63.7 338 228.71
1,599 57.0 340 221.75
1,399 49.2 336 235.92
1,199 40.8 326 24417
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2,201 37.1 161 270.03
2,002 71.7 343 177.48
1,800 66.1 351 171.24
1,597 58.1 349 172.70
1,402 48.7 336 183.49
1,203 39.1 313 184.16
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2,200 39.1 170 337.00
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1,799 61.2 328 241.61
1,598 54.6 325 240.36
1,402 47.6 321 253.79
1,200 38.2 313 276.84
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2,200 45.4 197 314.85
1,999 64.8 310 267.58
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1,601 52.4 313 290.86
1,399 45.1 307 290.80
1,199 37.1 294 317.34
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2,200 47.7 207 307.53
1,999 64.2 307 292.15
1,801 62.1 329 276.12
1,600 55.6 332 275.20
1,400 48.9 334 286.20
1,200 42.7 340 281.02
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Engine Speed A 15919 §aa1ns 1 Femas uny
(rpm) (kW) (N-m) (g/kW-hr)
2,200 445 193 340.33
2,000 62.6 300 302.24
1,801 60.1 318 281.02
1,599 54.6 325 275.44
1,399 47.7 326 288.39
1,201 41.8 334 287.96
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2,200 43.1 187 401.16
2,000 59.5 284 331.85
1,802 58 307 296.53
1,602 53.6 319 293.11
1,400 47.2 322 292.12
1,200 41.1 326 293.39
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(rpm) (kW) (N-m) (g/kW-hr)
2,200 459 199 385.77
2,001 59.3 283 339.07
1,800 46.3 299 310.39
1,600 52.7 314 290.53
1,399 46.5 317 308.73
1,204 40.2 321 304.13

A A 4 A 9 oy = I dy a
A5 190 N.9 KANMINATOUTUTTOULVDUATBI8UA KOMATSU tile Isinivawa ifuiyeinas

Engine Speed fae 15919 S 1iTemasuny
(rpm) (kW) (N-m) (g/kW-hr)
2,201 37.3 162 316.36
1,999 60.0 286 258.10
1,798 55.6 296 256.20
1,600 48.9 291 271.35
1,404 41.7 284 282.98
1,196 34.2 275 307.08
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A15199 n.10 Nﬁﬂ?i%ﬂﬁ@ﬂﬁﬂiiﬂﬂ%ﬂl@ﬁlﬂ?ﬂﬂEJL!GT KOMATSU Lﬁ@‘l%’ﬁ~|ﬁu B20

Fuisfomas
Engine Speed faq 133iia s 19iTemas iy
(rpm) (kW) (N-m) (g/kW-hr)
2,201 41.0 178 286.11
1,998 66.0 315 226.28
1,804 61.2 324 230.68
1,601 53.9 321 237.97
1,399 45.4 310 263.16
1,207 37.8 300 282.58

v

A5 190 n.11 Nﬁﬂ?i%ﬂﬁ@ﬂﬁﬂiiﬂﬂ%ﬂl@ﬁlﬂ?ﬂﬂEJL!GT KOMATSU Lﬁ@‘l%’ﬁ~|ﬁu B50

Hudomas
Engine Speed finaq 13319 §a31ms 1S omass iz
(rpm) (kW) (N-m) (g/kW-hr)
2,200 39.2 170 299.33
2,000 61.6 294 239.50
1,799 57.1 303 241.99
1,602 50.8 303 256.28
1,401 435 296 307.53
1,197 34.5 286 307.50
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Fudomas
Engine Speed a9 13919 s 1iFemas iy
(rpm) (kW) (N-m) (g/kW-hr)
2,200 36.6 161 335.28
1,999 54 258 298.60
1,800 51.1 271 289.02
1,601 45.2 268 307.68
1,401 39.3 267 326.65
1,198 33.1 264 342.99
A15197 1.13 HAN13A3I93ANTUS (%)
v ENGINE
iy
HINO CUMMINS KOMATSU
Diesel 20.40 11.21 13.84
B20 18.50 9.19 11.50
B50 14.70 4.42 6.40
B100 13.40 4.76 490
miwﬁ .14 HaMINTIIAMFAT VD UNDUDN LKd (ppm)
v ENGINE
iy
HINO CUMMINS KOMATSU
Diesel 4,148 7,647 3,153
B20 4,058 4,534 1,816
B50 3,335 3,065 1,346
B100 2,908 2,065 1,275
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A13197 1.15 nam3nsIvineen leaved lulaswu (ppm)
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v ENGINE
YREVGH
HINO CUMMINS KOMATSU
Diesel 1,096 2,029 1,080
B20 1,008 2,193 2,357
B50 1,042 2,034 2,862
B100 1,021 3,085 2,886
M15199 n.16 wamsasviagangimasleido (°C)
v ENGINE
iy
HINO CUMMINS KOMATSU
Diesel 477.00 574.00 448.83
B20 478.00 553.50 516.90
B50 522.00 597.50 580.73
B100 525.00 481.00 410.80
= o o s ¢
A1519% 0.17 wamsasiviamasarsuou laeen lua
v ENGINE
R
HINO CUMMINS KOMATSU
Diesel 8.95 10.81 8.61
B20 9.77 11.22 10.91
B50 9.54 11.19 11.32
B100 8.69 10.41 8.05
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A Study on Performance and Pollution of Diesel Engine using Blended Biodiesel Fuel
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Kiatticak Mikhemehaiprasert’ Khengdet Phasinam’ and Weerachai Arham’

unAnga

AT LM ANz AL mﬁw‘l.m%mmm%auuﬁ‘ Aian delhululesmauasludasou 20%
(820). 50% (B50) i 100% (B100) Tatwfuudouiuiuiuaie (0) tnummmaaaunummuuﬁ"m 3 mm 3
tmﬂ A2 HINO ju HO7C CUMMIN §u 635.9 uaz KOMATSU $u 5401 05-3 uammnmwmw wraseuiynidediel
Y B20 arWiaussoureyluinousia niwitedeudsddiuns i iseadudami hitenilurindagega
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Tﬂu'ﬂimuu B20 850 wav 8100 wunAmramsaeuaiiy CO sauatsstufdenfuufaufunmasey
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NO, st wudunitiimnlaatisan NO, Tandtesuudis 3 Hul ufiamedatu A Lo NO, sy
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ABSTRACT

This research is to study on performance and exhaust emission of diesel engine using blended biodiesel
fuel. with The blended bicdiesel comprised of biodiesel mixed at 20% (B20), 50% (B50) and 100% (B100). The
tested engines were employed 3 engines with 3 models which included 72 HINO madel HOTC, CUMMIN model
6B5.9, and KOMATSU model 54D105-3. The results showed better performance when the engine was fueled by
820 for all engines. However, the tested showed depletion of the performance when the engine was operated with
the higher ratio of Bicdiesel of BS0 and B100. The exhaust emits for the engine was shown lower level of CO
when the tested used the Biodiesel. Unlike the emission of NOx , they showed the higher level of NOx compare to
the level of emission from the diesel fuel. Anyway, there were very few SOx emission form the tested.
Keywords: Biodiesel performance  polluticn
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Specifications

Hino Model-HO7C

Cummins Model 6B5.9

Komatsu Model S4D105-3

Brake power (bhp)

116 at 2,200 rpm

115 at 2,500 rpm

89 at 2,400 rpm

Engine torque (M-m)

442 at 2,000 rpm

327 at 2,500 rpm

263 at 2,400 rpm

Displacement (cc) 6,443 5,900 4,330

Mo. of cylinder B 4] 4

Firing order 1-4-2-6-3-5 1-5-3-6-24 1-2-4-3
Compression ratio 17.9:1 1731 17:1

Fuel consumption (/hr) 22 3 at 2,000 rpm 23.7 at 2,500 rpm 10.3 at 2,400 rpm

ol - o Py - ¥ oa -
qUn 2 wisviadhrnraulaeniniugemacs

= i - . - - w
gulin 4 wrnsipasuLasd iU Ratudn
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