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Abstract 

 

Plastic-derived diesel oil 100% (P100) was tested with a four-cylinder diesel engine to investigate 

performance. Then the results were compared with those from commercial dieselC The performance 

test showed that the P100 decreased torque approximately 10N 'compared to commercial diesel at 

2,400 rpm. However, the engine consumed less fuel when tested with plastic oil, resulting in only 
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2.0% drop for specific fuel consumption (SFC). Overall, plastic-derived diesel oil is a potential 

alternative fuel for commercial diesel replacement without any required engine modification and can 

be used in a variety of agricultural application. 

Keywords: Waste derived diesel Commercial diesel Diesel engine P100  
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     1.  !"#$ 

 

012.(34 !5'% 43+6+25$789)"+:3+/ 7$;
&<#;&"%1=5-7;> ?3'-;&<@ ?$&.(!AB"-A;- ?;BCDA43'3+E;>3'3
F6 +4G3. HIJ 5(-7 &6K ;;> ?3'-; &<@ ?$ &. (! A 8"J )"1 

53+&6(%L1;)'&(5M(HIJ&(K5(A&.@L$HIJ5(31&6K;&<@ ?$&.(!A
&I(=B)"1 J$AN#3;5+27=;53+*%L&+%15=#35+27=;53+
8.)+8(O!4BODLA&6K;5+27=;53+F 5 -=0$A43+*%L'%'=(
)'&(5M(4PA"J=1:=3'+J $;G31H J4G3=28+J $$5O!&C;B
)"1:=3'+J $;*%LH<J $1P#H;<#=A$MQIGP'!63;5(3A*%L
$MQ IGP '! B450-600ºC )"1 8"J N(!  G-Q R/ B3B<;! " 

C>3F;5 3'4E3;2B:@$B0$AF0KAB0$A&I(=BF(2F5S4B
)"10$A&I(=*%L8"J C355+27=;53+'%(-5TQ2:(J31
;> ?3'-;& 3BF #'%:=3'H4'355=#3F(2&6K ;4%">3  [1] 

43'3+E;>3865(-L;F15F(2N#3;5+27=;53+6+-76+MA
:MQG3.B&.@L$HIJ&I'324'4>3I+-7H<J&6K;&<@ ?$&.(!A&I(=
<;!" #3AUB&<#;BF5S 4)O(%;B&C*$$1(/B"%&O(B;> ?3'-; 

I(#$(@L;BF(2;> ?3'-;& 3B&6K; J; [2] 

  C3553+,D5T3*%LN#3;'38"J'%53+;>3;> ?3'-;C35012
.(34 ! 5'3*"4$74'7- ! F(24'++E;25-7
&:+@L $A1; / &7@ ?$A J ; B4'7- !0$A;> ?3'-;.(34 !5'% 
:=3'H5(J &:%1A5-7;> ?3'-;"% &O(B[3]B$1#3A8+5K 3'B
F'J =#3;> ?3'-;*%L8"J &I(#3;% ?C2'%,-51G3.;>3'3*"F*;
;> ?3'-;&<!A.3Q!<1/8"J BF #:MQG3.*%L8"J5KF 5 #3A5-;
$$5860D ?;$1P#5-7I(35I(316-CC-1B&<#;B&*:);)(1% 
*%LH<J B+27753+N(! BF(2=- EM"!7B&6K; J;B"-A;- ?;CDA'%

:=3'C>3&6K; J$A*"4$7&V.325-753+H<JA3;C+!A5-7
&:+@L$A1; /B&.@L$HIJ43'3+EH<J;> ?3'-;C35012.(34 !5
8"J $1#3A'%6+24!*W!G3.B43'3+E;>3'3H<J *"F*;
&<@ ?$&.(!A"%&O(8"J$1#3A4'7P+Q/ 

  H;53+,D5T3:+- ?A;% ?C2*>353+*"4$7;> ?3'-;"%&O( 

*%LN(! 8"J C35012.(34 !5B&.@L $&6+%17&*%175-7 

;> ?3'-;"% &O(&<! A.3Q! <1/ BF(2*>353+*"4$75-7 

&:+@L$A1; /&.@L$I34'++E;20$A&:+@L$A1; / +='86EDA 
53+6("6(#$1'(.!TBF(J=*>353+&6+%17&*%175-7N(*%L
8"JC3553+*"4$7"J=1;> ?3'-;"%&O(&<!A.3Q!<1/B&.@L$
4+J 3A:=3''-L;HC=#3;> ?3'-;*%L 8"J C35&<@ ?$&.(!A012
43'3+E;>3'3*"F*;8"JC+!AB)"18'#4#AN(5+2*7 #$
&:+@L$A1; /B 

 

2. %&'()$*%&+,- 

 

2.1 "# .$/,"0(123+$))*4 %")$*567*532&89-4:

63$8;&) 

BB;> ?3'-;"%&O(C35012.(34 !5*%LH<J H;53+*"4$7
;% ?B;>3'3C35)+A5(-L;;> ?3'-;C35012.(34 !50$A
'I3=!*13(-1&*:);)(1%4M+;3+% B)"1;> ?3'-;"%&O(C35
012.(34 !5*%LN(! 8"J'%:MQ4'7- !&6K;86 3'I+@$
H5(J &:%1A5-7'3 +X3;*%L 6+253,)"15+'WM+5!C
.(-AA3;BF(2C-"$1P#H;;> ?3'-;"%&O(6+2&G*+$7I'M;
&+K=B"-AF4"AH; 3+3A*%LB1 
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 !"!#$%&'1  !"#$%&"'()*+, -./$+0123#415%#$5+6072891:;241:;%$;/.<9=.+41589'%.>?0:%9/@!9%ABC#$**.+ 

 

2.2 ()"*&+#,- .$/0+1 

  2 9D5)*:+<E415+,./.40F);28G+2 9D5)*:+<E0123#

(+.0H90 I9*/7. 4 FJ; K B$*LM' 9';;HDirect Injection  

:15L7 )HISUZU 9!N+H4JA1 FO.CC97 )/PQ7 *.+H0$*IF0* 

P+9J8415 HR 28G +<$MI4+2 9D5)*:+<E0123#H2 9D5)*:+<E
40F);B'SJ% M; !/ M; JN68%$;%.9 M; !/60+.?/
/A2<)9E H?0:/1(7 )/J#4.*24 +A <N.*TH0$*IF0*P+
<.9.*415H2 

 

2.3 $234%$/0+105""6-7()"*&+#,- . 
  %.9MA2 9.'LEF/99S+'2 9D5)*:+<E /1 M./B,.28G+

):N.*:A5 *P+%.940F);H2CD5 )4,.+.:%.92U.6L/7  
()*2 9D5)*:+<EHI#'%.9FA -+28#D)*+, -./$+2QD -)2C#A* 

%N)+%.9+,.68PQ7 *.+B9A *H%.940F);F/99S+' 

2 9D5)*:+<EH4,.%.940F);I9*;A0%,.#$*2 9D5)*:+<EH 
 M./FA -+28#D)*2QD -)2C#A*F$/C$4@E2C#.HI#')!"LOJ/A 
6)2F1:H?0:F/%.9 ,.+M"F/99S+' [4] /10$*+1 - 

89!/:1 );<8:=3<7 
-9 >!5:-/%(?8
=8:&-@/A 

+: "! 
0B#- 9&! 

)C!D!=="5E;"=FD
G8:##!- HFE%$/0+1 

I5;-("JH I5;-KA! 

1  M./L+.I+N+415)!"LOJ/AHRVHºC (kg/m3
) 

0.8111 
6/N<,5.%MN. 

6/NFJ*%MN. 

0.81 

0.87 

- 

0.92 
ASTM D 1298 

2 B,.+M+H3124+H(Cetane Number) 

0$Q+13124+HWCalculated Cetane Index) 67 
6/N<,5.%MN.
6/N<,5.%MN. 

50 

50 

45 

45 

ASTM D 613 

ASTM D 976 

3  M./L+D0 " )!"LOJ/A 40 ºC (cSt) 
3.103 

6/N<,5.%MN. 

6/NFJ*%MN. 

1.8 

4.1 

- 

8 
ASTM D 445 

3 B!0M.;6XHWºC) 50.5 6/N<,5.%MN. 52 52 ASTM D 93 

4 B!0(!N+HWºC) 15 6/N<,5.%MN. 10 16 ASTM D 97 

5 %.9%$0%9N)+IUN+4)*I0* L/.:2#(HR 6/NFJ*%MN. L/.:2#(HR - ASTM D 130 

6 2FS1:9O.C<N)%.92%A0))%3A20Q$5+HWg/m3
) 

17.8 6/NFJ*%MN. 25 - ASTM D 2274 

7 %,./'S$+H(% w/w) 0 6/NFJ*%MN. 0.005 1.5 ASTM D 2622 

8 %.%SN.+HWYHw/w) < 0.10 6/NFJ*%MN. 0.05 - ASTM D 189 

9 2S7.HWYHw/w) 0.005 6/NFJ*%MN. 0.01 0.02 ASTM D482 

10 %.9%#$5+HW)!"LOJ/A()*FNM+415%#$5+607 ?0:
89A/.<9P+)$<9.H90% (ºC) 

371.9 6/NFJ*%MN. 357 - ASTM D 86 

11 ?C#A2/)9E)'?9/.<A%H(% w/w) 3.1 6/NFJ*%MN. 11 - ASTM D 2425 

12 +, -.H(% w/w) 0 6/NFJ*%MN. 0.05 0.3 ASTM D 2709 

13  !"F/;$<A%.9L#N)#D5+ ( m) 350 6/NFJ*%MN. 460 - CEC F-06-96 
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2.3.1  !"#$%&(Torque) 

     !"#$%#&"'( )*+",-./0./.!*123.!45.".267"
8,!9:7";2<= 8>?2@A67" !"4(:3!B45.<&7 62C/D2E+:" 

 !"#$ %$#&'(%)*+,-(&T  !./0#%123/&N.m )*+&F  !
./0#%123 /&N )45&d "67*5%58$91:4$)9/,-(;<+

8=(#>()*+&(>+? 9$*@!A&(1) 

FdT         (1) 

 !"!#$%&'2 )?(+BC7 D4@$+1@"/-"B7+1"*6A7+%/EF
(!1G4@!AHICH/9$*@(?7, 

"()$%&'* 4>9JK59$*E-(E> L+1"*6A7+@(?7, 

 

      2.3.2 +,!-.#/0"1&2#34 5'(Engine Power) 

    9M$4>+1"*6A7+%/EF&(P) "677>E*$+$/E07./0#%1#4$
B7+1"*6A7+%/EF& !./0#%123/&kW "#$ 1*3#*7,B7+

1"*6A7+%/EF&N  !./0#%123 /&*7,E07/$@!&(>+? 9$* 

@!A&(2) 

100060

2

x

NT
P

!
       (2)  

 

 

2.3.3 06!789 :4/)-12#/;1 :2/<-9#8.7<.$=5 /<-!'
(Brake Specific Fuel Consumption) 

      "#$ ?- L/ 1246 7 + 1I6 L7 1: 4- +?> :> @ NF 1: 4$& 
(BSFC) 123 /"0$12*! %,1@!%,.4>9B7+1"*6A 7+%/EF 

1:6A72*5?-@N-O$:B7+1"*6A 7+%/EFE079$*?- L/12467+
1I6 L71:4-+& !./0#%123 /&g/kW-hr )457>E*$9$*?- L/12467+
1I6 L71:4-+  !./0#%123/&g/hr (>+? 9$*@!A&(3) 

 

P
BSFC

m f

"

 
      (3) 

 

2.3.4 )">89$=9?!</;9#06!7"@24/A"0 (Break 

Thermal Efficiency) 

     2 *5?- @ N- O $: 1I- +" # $ *C 7 / 1, *"  123 /

"#$ ?> :>/NF*5.#0$+9M$4>++$/@!A1"*6A7+%/EF?0+779  

 !./0#%123/&kW 9>,:4>++$/@!A 19-(8$99$*?>/($2

/M L$ >/1I6 L71:4-+  !./0#%123/&kW (>+? 9$*@!A&(4)  

 

 
BTH

= 
FP

BP
x 100     (4) 

 

 

:$*$ -1E7*F ? ,>E- 

1"*6A7+%/EFP*=0/ 7!GDG=P4JA1 

),,1"*6A7+%/EF 4 ?D,&4 8>+.#5& 

B/$(9*5,79?D, 93  mm 

*5%5I>9 92  mm 

"#$ 8=9*5,79?D, 2,499  cc 

7>E*$?0#/9$*7>( 18.4 E07&1 

9M$4>++$/?D+?=( 90 hp @!A&&4,200  rpm 

)*+,-(?D+?=( 17.5 kg.m @!A&&2,000  rpm 

7+Q$R!(/M L$ >/ 12 7+Q$&907/QD/%FE$%,/ 

4>9JK5.C7+1S$T. C  direct injection 
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2.4  !"#$%&'()*+,-#.$/01 2 

   !"#!$%&'( )"*#+,-."*/&&012342/4567
89&:;#<=1>(0?%>6">. @<  !"#$ "%&'()*+,-. / 012'3,4"0&56
*7898'5: 5! ;"40(<=&#*<&* $4=>?,"1@3,4A5<49!=B &8/A
A:154'6@&: &7 ;8-0+,CD 4-CUSSONS P8601 A81)E &5!F
1='212'3,4"0&56-1G3,4* $4=$A''H&I12'3,4"0&56
B D#9<-978J!"-#'"=: -'4=-4!5'898'%@D&7 ;8A!&1@3 ;41GJ:"-
*+,2F8A1'EF'4=5<8"K-(1,000-3,400 rpm) 

 

98'$: ;&1)J34"1@3 ;41GJ:"L781G8IM4"12'3,4"0&5658A
2F8A1'EF'4=5<8"K-A+#&F/&D A1)J+,0&#)J"B)%&
*:N*8"1 +0F9!& 

 

3.1.1  !"#$%&'()!*"+',$-&+.("/0&+1234 

     1A3,4G:L8'O8#'"=: M4"12'3, 4"0&56 -G=F<8 

&7 ;8A!& +1>JL89M0IGJ8$5:9A+#'"=: 57,89F<8&7 ;8A!&
 + 1>J 1@: "G 8O: @06 1JE 9&D 40 - ! "#$ "%& '( ) *+, -3 

 

 

 

 

 

 

 

 

"56#70 2 #P&Q8G98'L! F8"4R)9'O6@R * $4=12'3,4"0&56 
 

3. 89 !":,;<1*9=&>,6"!1 

 

3.1  !"#$%&'%?""@2=.("/0&+1234 

      98'* $4=$A''H&I12'3,4"0&56-ISUZU 4JAS-
/ 0%@D&7 ;8A!& +1>J1@:"G8O:@06-TCommercial Diesel) 

1)'+0=1*+0=9!=&7 ;8A!& +1>JL89M0IGJ8$5:9-TPlastic 

Diesel) 100U-*+,2F8A1'EF'4=5<8"K-G=F<8-9'8V 

#&F/&DA98'1)J+,0&#)J"#'"=: -978J!"-#JI4!5'8  

/ 01WG8I%&@<F"2F8A1'EF'4=-2,000 – 2,600 rpm 

>?,"1)E&@<F"*78"8&)95:M4"12'3,4"0&56-[5] 2<8#'"=: 
$("$R M4"12'3,4"0&56LI40(<%&@<F"2F8A1'EF'4=-2,400 

rpm / 0&7 ;8A!& +1>JL89M0IGJ8$5:9%CD2<8#'"=: 
$("$R M4"12'3,4"0&56*+,-101 N.m %&MOI*+,&7 ;8A!& +1>J
1@:"G8O:@06%CD2<8#'"=: $("$R M4"12'3,4"0&56$("9F<8*+,-
112 N.m C'34-&7 ;8A!& +1>JL89M0IGJ8$5:9A+#'"=: 
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 ! "#$%&' ( )'*+ ,- ./0.1234'52 1#6789*'5:10%  

.1234'521#6;09 ( )'*+ ,-./0<'$=#940'>?2$ 

 

 !"#$% &:;>,3@0="3A%'*.8B%8"C?&";83C2, 

 

 !"#$% ':;>,3@0="3A%'*.8B%8"C?&"$('0+3.C8A 

 

 

 !"#$% (:;>,3@0="3A%'*.8B%8"C?&""+?8' 

$'8>2 ) .70D"3 ( )'*+ .C8A 

3.1.2 )* #+,-./0*)1*2345. /6-45/ 7%-489:;< 
:::::::::A& ' $( ' 0+ 3 .C 8A  (Break Power) *- ;  % E ! *
.42F *=G ) ?'*A%'*.8B %8"C;09 ( )'*+ ,- ./0H+ )3 :2:

789.IHJK!@0J$0!.A-#3:,+3;>,3J 8L7H-F:4:J >&% ="3
$('0+3>L3>M,="3.A8DF"3# ?6<9"#L&H-FA%'*.8B%8"C:3,NOO:
rpm (A%'*.8B%>L3>M,H-FJ1! P:E,# ( )'*+ ,-./0.1234'521#6

JK!A&'$('0+3>L3>M,="3.A8DF"3# ?6H-F:31.67:kW J =59
H-F ( )'*+ ,- ./0<'$=#940'>?2$JK! A&'$('0+3>L3>M, 

="3.A8DF "3# ?6H-F :32.03:kW "#&'3Q8$B?'*:J 1&%3
A%'*.8B%8"C:1,600-2,ROO:rpm $('0+3H-FQ,!<'$ ( )'*+ 

,- ./0<'$=#940'>?2$<9 ! "#$%&' ( )'*+ ,- ./0 

.1234'521#6:.S0-F#:10.3% 

 

 !"#$% =:;>,3@0="3A%'*.8B%8"C?&"789>2HT2I'4
.123A%'*8!" .C8A 

 

3.1.3 )* #+,-.-3: *)* ,> ?95"27-45@7 ?-5A2>4
B1*5A*C< 
:::::.A8DF"3# ?6.*DF"J1! ( )'*+ ,-./0<'$=#940'>?2$:

JK!A&':SFC .S0-F#?(F'H-F>M,AD":205.6:g kW/hrJ =59H-F

 ( )'*+ ,-./0.1234'521#6JK!A&':SFC .S0-F#J$0! .A-#3$+ 
AD":209.9:g kW/hr E,#A2,A&'.S0-F#:SFC J 1&%3H-F8"C
.A8DF"3# ?6J1! 3' <823J 1&%3:2,000-:2,UOO:rpm @0

,+3$0&'%;>,3JK! .KB %&':VG3;*! .A8DF"3# ?6<9*-;83C2,

82
FEAT JOURNAL

July - December 2017; 3(2) : 77-84



 

 

 !"#$%!&'()*#+, -.#/0%(123-45,+$ 6%1&+78(9!:%#;."
<!%=>?#  >0(123-<?:%*@%#%*=? 6+(A!2-'+$ 6%1&+ !, /
<)/0%B#%*45,+$ 6%1&+78(9!:%#;."<!%=>?# !"+$ 6%1&+
78(9!(5?'<%@?5.C18D0%4#!,(D8.'#&+1%#B7&' =7'4+*EA
F83B5 

3.1.4  !"#$%&'(")%*#+*,!-./*012!3"4&5

.'"1  

BBBBB(123-F$%#%*G%D0%A*"=?FH?I%<F%'D/%1*, -+
() *D BJBreak Thermal Efficiency) <)/0% B#%*45,
+$ 6%1&+78(9!:%#;."<!%=>?#BF$%4G,A*"=?FH?I%<F%'
D/%1*, -+!7!'(<8.'B1.6-3.0KBF8350/'D/%1(*L/*-) 

45,'%+B2,000-2,MNNBrpm 7&' =7'4+*EAF83B6B7&'+& 6+:"
(GL+O7,/0%+$ 6%1&+78(9!F83O7,:%#;."<!%=>?#18P&#.I%<
4+#%*+$%1%F7 F++$ 6%1&+78(9!(5?'<%@?5.CO7,B 

 

4. %"6( 

 

+$ 6%1&+78(9!F83O7,:%##%*#!&3++$ 6%1&+7?):%#*"))
 A**EA;."<!%=>?#(AL++$ 6%1&+BQE#+$%1%45,F7=-)#&)
(D *23 - '.+>C 78 (9! BR7.#%*F7=-):" )0 ' (AL +  

#%*F7=-)=1**Q+"B !"#%*A!7A!0-.1!<?S;-'
(D*23-'.+>CB<)/0%B#%*F7=-)(D*23-'.+>C78(9!#&)
+$ 6%1&+(5?'<%@?5.C#&)+$ 6%1&+:%#;."<!%=>?#B=0'T!
>0-A *"=?FH? I %<;-'(D*23 - '.+>C (!L#+, -. BR7. 

F$%4G, #$%!&'!7!'A*"1%@  10KB >0(123-G%-&>*% 
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