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:.;.,=i.;.,,:alS �u\S J �j� � �f' �u J jl$ J �� �L!io�11 �lio 

Petrol 

Components % Properties 
Sulphur 10 - 500 ppm Reduces Cat efficiency 

Aromatics 22 - 48 (Volome) Toxic, Yeld soot, high ron 
Benzene 0.8 -4 (Volome) Carcinogenic 

Oxygenates 0.1 -15% High RON, low emissions, high volatility 
--=------1 

MTBE Strong affinity for water 
1-----------+-----------------='-- --------1 

Ethanol Damages elastomers, affinity for water 
1------ -----+--------+--

01 e phi n es 6 - 21 (Volome) High RON, gum formation 

Manganese 
Max 25 ppm -

High RON, ash formation 
banned 

1------L_ead Max 10 ppm Damages CAT, Carcinogenic 

Saturated 50 _ YO% (Volome) 
Good combustion, RON depends on molecular

structure 

CNG 

Components % Properties 
Sulphur Max 50 ppm Rduces cat efficency 

Methane 80 -99 (mass) 
Lower %C content, very high RON, slow 

combustion 

Ethane 0.5-8 (volume) Carcinogenic 

CO2 Max3% Inert 
-

Water Low Depends on 
Corrosion, freezing 

countries 

Propane Max 11% Lower RON 

Butane Max5% Lower RON 

Heavy Hyd. Max 1% Very low RON, high energy content 

' 
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i 

('-:">'-" �!.;..) MTBE -..r.f,..;. Jly, <.51_,IJ u:� ..:..:.._,...... 

I.SI.>-:'� J <.5,ij .,)� <.5lo�':ii oJlo u:I ..S J.J.4c.s-" 

. .::,....I 0T ..uu CNG J ..i...t4c.s-" 
'-='i 

(.:.........1 � <S.;U: �) CO2 .:,U: 1/.r .fal..i.::,. CNG .,)J 

.J)J J�J 
� J)J J�J uL:.I � ..i....:..,)J · /0-A JJ..i.::,. CNG .,)J 

. .::,.....l_:;.U.._,..... cs;� 
� J)J J�J '-=' i � _,I.Ji.. CNG ..:..:.._,...... lfi"J->='" .,)J 

.JJ./.c.s-" c:J- _j,.J_;� � J .j..;.:,)� �4 

<> l+:i-,...r'-" 'J J � c.s-" .-J.11 W... J_,i JJ I� .,) J ..S .,)_,I,.:. lo.A 

�.) <S4JJl..i:i Uo�':ii.).:. jl � oJ� .;� J �� 
:.i,)J I.,) 

10-500ppm JJ..i.::,. u:� .,)J 0T ..::..�_;. J J_/.fi .:,I,►-...

...i.....;l_,:;u---4 J_/.� .J.-..!.4u---4 50ppm .fa\..i...:,. .:,LS .,)J J 

u:I.>:'� ,J.J.4 ..:i...!.IJ �\.:.ts: J� .>:' -r..Y-'-' -:,l�t.; 

.J.J.4c.s-" �\.:.ts: csl.>:' _;:..,)�-r. �,.,...... .;� 

..uu CNG J J.J.4c.s-" � -slA.:,IS <Sl)J u:� ..:..:.._,...... 

(� .w>JJ n-n JJ..i.::,. u:� csl.>:') J.J.4c.s-" i+,i 

J 1,:;.u.. .>-'-" �lo.iL. � .::,....I Benzene csl)J u:� 
.J.J.4c.s-" 0T ..uu CNG 

:J.J.4c.s-" �.; ..::..J� � � csl+:i-,.y.,, �\i.. •cs.;yl J I� J �.,....., '-:-'-fi_;;. .:,I,►-... .l;hJ _jl 

AIR/FUEL Lower calorific Mixture Energy density Relative 
FUEL density energy density Ratio (-) value (MJ/kg) (kg/m3) (MJ/m3) (-) 

Hydrogen 34 120 0.94 3.21 0.84 
Methane 17.2 50 1.24 3.40 0.89 
Propane 15.6 45.98 1.32 3.68 0.96 
Gasoline 14.7 44 1.38 3.83 1 

CNG (typical) 16.5 47 1.26 3.36 0.88 

WWW.DIGITALKHODRO.COM 021- 62 99 92 92

WWW.DIGITALKHODRO.COM 021- 62 99 92 92



.J ..1J.}.._,. o..1l.ii......l .J ........,,..>-"- JLl. <SJ� .:.JL::.. ->J jl!: Ci:I 

JL....._,I <S�.,..... c.s\.+A�\ .J _:,$1->" "--:' lA.J_,J .h..._,:; 

. - . L, - I • •• L.. -- L, . � . I u.A:.J.J-' � . J ---"-:!�...r. .• .fa � . ..) u:! 

->_,..!.S .>..I Jlk <.SI.>:' .J)..1 ..I_P,-J .:,4-::-,. _,.....l_,..... .J..I ..,.......t:.... 

u:--L:. j� �I .b.......ji <S.'.i�I <.Sl...lj4, 1/.'I" • .;_,� ��I 

w j� 0:1 . .:,.....,I �j � <SI.>:' ->.><-A ut <.S)S CNG 

J_,,,!,._,. �4 � ,.:...,...I ..r-'"" .;l_,.. tl_,:.I jl <.S.>Lc L+:.:i 

½'i ":"'-:_,.;..:; .>--! J>r-- <.Su;� .J <.Sl..:.Ll...K <Su;� ..:.lJ,1 

J.>J_,..;.. jJ�\ jl �J � (S�_,...... .>..I � w.Jj.JI 

·..l:>4 J.AIS <S� .J_,b � ..I_,,,!,._,. (.J t.;.. 

J�JJ-,"'t 

jl _;;Lc.)U,1 .::.i4->..1 4 jlS � ECU ·� 0:1 .J..1 

uJ� JW f"� J..I .� .... �w ,LA.).,.....:...... jl �.>:' 

. .i_,_.!.u-" t-1oi Ci:� <Su->_,:;$->'I J.>:> ,j_,.....jlS � 

J4:!I �4 0:Y--! <.Su.J_,:;$->'1 � �\Ju-° � ->_,b.;l..A 

'-:-'�� ti-?.- .:,..i...1 �.JJ _, �Y--! ECU J..1 � tl.¼ 

..::,.... .J ti.. _,_., I u--,! I jl <.S � _,_.l;.. <.SI.>-:' . ..1 ..1 � u-° .J_,.:, _,.. 

<.Sl..>-:' J..,_:;'J_,...l r-L:. ':' <Slu.J..i .l......._,:; 0:Y--! !SLAJ_,:;$j:,\ 

c.sle ,i ,2, • �I .J.i) ..1_,.....!.u-" <.S.;L....� Ci:Y-! ECU

,(J.>.!� u-" i-4w1 jlS ECU .b....._,:; � )� 0:1 J:� 

� JL.b.;.I Ci:� ECU L:. ..1_,.....!.u-" �4 ->--'I �I 

�I ½ <.S.'.iL..:;J__, J� � .>J .� .>Jl...o I-> LA->_,:;$j:,I 

->YY' � Jp � w--ul � ul-':' 0:1 .J...,.,_; uJ_,:;$j:,1 

jU: ECU -W: c)L.. ->..1 .. ,..1� �� ECU •..I..¥ � 

<SLIJ.,:;$»1 �l:.o �¼ _,l..!-.i. _, .:,L..j � �4-<>l.¼ 

u1.>-:!-"' '½Ll.... .�..1._,. .JYY' '½ .:,i _,I.Ii.a� 4 0:Y--! 

J_,..;_,... ½ jl...S'. .:,I.½-- � 4 j� ECU � .::...u.1 <S_j_;I 

--��u-° �,_,1 

4...J I I. I c·.< � ..:,...\ • \ 
• 

I L ._:. .I! · I � • .J <.S'il"'� u � �.r Y' u:! ·-

.J ....• � Jp • ..::.,;.._,..... ,)� � ,Cut-Off .:,L.�

�� 

µ j1 � t)�l .;..1 ,(CNG) .:,_,........ .:,� '->t e ,; � • • 

.�_,I.; J.P.-J <S�., Distributor '<>->_,:;$>'\ 

..>-:' � <,S.)ji$yl � OJ4J..I �_;, ..I� �I _;..I 

� �\ .J.!.4._,. ·•�J.}. ..,........:. � (SJ,JJ� (S.J.) 

(Multi _,..1 ½ _,J _;.....:.(,: 4 <.S14.i.:. � <.S->.,:;$» 1 U,) 

� .b........_i, � .J.!.4._,. 
Point-Semi Sequential)

j� J..!.4 _,I.Ii.a .J .:.,L.j � (ECU) ��I J� �1.J 

. ..1�
._,. 

o_,l..1I ,..1_,l..1 J� � I.J 

w�,l.J, .c<•·\ '• .. L ·1 -�. • · IL. - .) .r" .>' v-;:J ,Y..r .) J � u:! .

.J "�j JJ .:.J..,..... � 4 ->"I Ci: I . .;_,,,!, ._,. J:!->j:i �_#. 

IJ-A L,i ..>--4:' �.;, � .J <S.;� JLl. '½ ,:;� J:!.JY 

.J..1.f. i..r 

�� LPG
- . 

½ (Liquefied Petroleum Gas) .::.,J� � LPG 

.J.!.4._,. � �L. j\!: � 

(SJ�I .J � (S,;_;I �.JI F � .:,lfa, '-! .:,� 0:1 

:jl �.J� .:,LS'.�\ �I..:.�_,:; .J�u-' ,G.;,,.� 

�.;, r--" L:> t_>QLa.. c.s� L:> � .:,w.,,. .J .:,l;.JY. 

.>.!L.... ., �fi,.u� jl � ..>:!..1ll. c.sl_,IJ � LPG

.:,i:. �'J¼ w4?. .;J Lt..:,� �I . ..;:......A>� J>l ..r. t,5lAj\S 

jl...S'. '½ � I.SIA� .J u.J_,J jl J� J,I J..I 4 .J 

.�.i..J...,. oLo-1 

.J.!.4 ._,. (S.)� .:.JL::.. '½ �_;, ei:' <5.Jl.c �..J JJ 

J�-r. ,_;,.;.._,.,.., �Y-! 4 '-:'->'-" �..,:; r-.l.C. ..:..k '--! LPG

.u.,...,I �.:, � (SI.>:' 

�� (NG) � j15 

t-i'-" � .:,lfa, '--! � w--ul JLl. c.sj� ,_r,{._i. � j� 

. .i_,-..!.._,. oJl.ii......l <S)_;I �_i i 

� Y.Jli.. u' .>:> o.J)Lc c)_, . ..:,...,.,1 .:,l:i.... 01 �' �_;:. 

..l�.J u i JJ j...i, �l ut c.sl...lj� ..>:!L... .J �fi.JJ� _:,I 
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