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Figure 6.1 — Pressure Distribution for Diesel Mode and Dual Fuel Mode

(DUAL FUEL) & 00 J3ou5 55590 b sliia)l5 saigo (3 o aliizo $llae jLid gl duuns Uio ol pusii 19 g03:(1Y) S5

avyp Jsb 53 Ol ol iz glos DUAL FUEL « ous Lus S8 slay s e o QADN SR UPERT

dalp Lol s pl iSTlas L og ol el malS L5 )8 sles DUAL FUEL (sls ) 550 0 L5558

(,.:A\P;S Ly 2ulsdl 515 SOl o, b ui.iljé\@ADUAL FUEL « a5 50 ol Lol )5 4=l 55 5.0be

w |
|
|
E & CR=1T0
; (Diesel) *
: |
: CR=170
i |
N CR=135
L")
~
=z
Jun
%.
0‘ T T m
0 0 m 3 40 W 480
Crank Angle, degree

Fig. 4 Comparison of p-0 Curves at Different CR; Ignition Timing is at MBT or Close to MBT (Within MBT + 2° CA).
The p-8 curves correspond to ignition setting of 10°, 10°, 14° and 15° BTC for CR of 17, 14.5, 13.5 and 11.5

DUAL FUEL 4 0uis s o (s 39750 30 @l aliiono jLid ool punii (g dunns i 10 903:(VF) JSuio

.w\;




35 g Ju a5
(oLl piils) g sdlmas
NIROO GOSTARE

ASR-E ENERGY Co (K.E) w.n:issese

N.G.A.E

a2l dal o a8 5 e bl L ey Lo Bl a8 1515 G (VF) S 6la sl a5l ol s
Sl 48 A5 ol L FY 50 VIO (1515 s L TLET,TLETCA (gle 550 55 o Sl Lt ol lie

Il 4 ond DUAL FUEL b s 5 )V 0515 od (5l oS ol OT T o 2 b 13 503 31 oS (6 505 a0
}§‘ @S ol QT ol QL&;M@‘W‘ objs ‘J\.ﬁ u,';.hlS)b \z 44)\4 VO _)‘ é‘f}-‘&h@u)w VAJ";LQ ‘.;L:jj)@

LS oy SE8IS IV Bl i ey Sl L S ok DUAL FUEL & A5 538 b 5115 (555950

Absolute Pressure
— CR=22.9:1
“ CR=19.3:1
* CR=16.5:1 330:08 71 5 1et+06 I
500e+06 4 — — — — — — — — — - - - - - - = Ij
4506406 -_4_5_5,3:05 ______________ :.-?
oo
4000406 Ilo_-
*l
3.50es06 - NN
i
3.00e+06 ;t-'l
Absolute |
Pressure 2500 1 E
(Pascal)  zo00e08 4 |
|
1500406 |
|
1.00e+06 = ]
|
5.00c+05 e
I 168
0.00e+00 T T T T T T 1
0 20 40 60 50 100 120 140 160 180

Time Step, s

Figure 6.4 - Pressure Distribution for Different Compression Ratios (CR)

ko 515 (slagkoms 39 Sk 59590 3 S35 59990 3l Aliima sllao LS (ol dunglin Sl i )13903:(18) JSC




JuS g Ju a5
(olaiy giuile ) g jsiluas
NIROO GOSTARE
N.G.A.E

ASR-E ENERGY Co (K.E) &.n:3sese

Absolute Pressure
< Light load

~ = Mommal load 5.00:406 - 4.9e+06
* Medium load - - - - - - — - — - — - — - -~
——Heawy load

4.50e+06 4 Tetld

4.00:+406 =

3500406

F.00ce05

Absolute  asoeos o
Pressure 200005,
(Pascal) =7

1504406

1006406

5006405

0.000e00 —re—— s . : . T .
o a0 40 &0 S0 00 130 M0 B0 180

Time Step, s

Figure 6.10 - Pressure Distribution for Different Load Conditions for CR = 16.6:1

iliso Gldlei g Loyl 50 (lusd 59390 9 (dgil Heige Iy aliizo Glho LAS (gl dulio Ol yudd Hlog0d (VF) S

W)m DUAL FUEL LsLA)j:)AJJASeM GJ‘J QL\:«J g:,vw‘ ol V.M:) \9/99 é‘;md‘jé)‘)w L}i‘J"

(DUAL FUEL) g 43 Jo ks Il )3 Bl i dlaions (los Ol s 41 b gs o slasls 5ed Y1 Y

Temperature
® Diesel mode

—— Dual fuel mod 1.10e+03 __Lﬁe"ﬂz e f
1000 Y 948402 5
a00ez 4— — — — — — — — — — — — — = —

Ignitior opition Temperature for CNG i
2.00e+02

Temperature  7.00e+02 -
G.00e+02
S.00e+12

4.00e+02 -

Z.00e+02 T T T T T T 1
o 20 40 G0 20 100 120 140 160 120
Time Step, s

Figure 6.2 — Temperature Distribution for Diesel Mode and Dual Fuel Mode

(DUAL FUEL) & o0y 505 9790 b oLia )l 9790 3l ! alaize slod (gl dumlibo <ol yusdi 10905 :(1V) S0




35 g Ju a5
(oLl piils) g sdlmas
NIROO GOSTARE

ASR-E ENERGY Co (K.E) w.n:ssese

N.G.A.E

Glos Slu= s o OLEs Slawlous b o 218 55 0l sl glos STu= O Sllge 40 503 S Iy 2alS it

SOl s [ials plames 530 A3l o 2SIV w3958 S 4 Coed DUAL FUEL - ol byl S

23S dalgs lus  ZalV 5l 5038 I 4 s DUAL FUEL - 45 w0 4 o
S el g s S s - 23 g o5 e

Temperature
—CR=22.9:1
< CR=19.3:1
> CR=16.5-1 100c+03

D000

S.00c+02

T.00:+02

Temperature
(K £.006+03

5.00c+02

4.00e+02

3.00:+032 ¥ T T T T T T J
a 20 40 &0 a0 100 120 140 160 180

Time Step, s

Figure 6.5 - Temperature Distribution for Different Compression Ratios (CR)

ik o515 slad 53 S 1550 815! 4l 5lod 1 dumlia Sl 1305 (VM) S5

Temperature
+ Light load
— = "Hormal load —
¥ mdedium load 1:80ev03
Heawy load

110e+03
1.00e+03 -
Q.00c+02
S.00:+02
Temperature
( K) 700002

6.00c+02

5.00c+03

4.00e+02

F00ce03 ¥ T T T T T 1
a an 40 &0 &0 100 120 140 150 150

Time Step, =

Figure 6.11 - Temperature Distribution for Different L.oad Conditions for CR = 16.6:1

ke Slails5 9 Wy il 5550 1yl Al 5los (51 dumlio Oy o905 :10) S




JLuS g Ju &5
(ol giuile ) g siluas
NIROO GOSTARE

N.G.A.E

ASR-E ENERGY Co (K.E) wr.n:ssese

My SRl sgge sl gige Jh Sl b S 558 e edalie (V4) S5 4 by o sla (hles] bl 4 a5

ol JoS LG b 2 ) e J:jj)'lf S s S sse gles

35

30 -

0.
25 i 70 70

20 4

15 —e— Dual Fuel

—=— Diesel

10 4

Thermal Efficiency %

90% replacement

OIIIZIDIII4IOIIIBIOIIIEIIOIII1[I]0
Brake Power (hp)

Fig. 8b. Variation of thermal efficiency for dual fuel
operations using maximum possible gas replacements.

Qo) sy HE yiSTas b DUAL FUEL cdl> 3 Shas gl o7 yly> 083k ol psi 1(Y+) S5

5y o3 ey S S DUAL FUEL 5550 )l Dladily 1S o edalie o 0l (V) JSC5 (3llas
L 6ol 3l Jlesl sl 5 byl aled (sl Olodily cpsl e il odys S aslyl ol esls 20531 740 G 1, 58




JuS g Ju &5
(ol giuile ) g siluas
NIROO GOSTARE
N.G.A.E

ASR-E ENERGY Co (K.E) wr.n:sseso

Stream Function
% Diesel mode
Dual fusl mod

1.00e-01

Q. 00e-02

2. 00e-02

T.00=-02

G.00e-02

Stream 5.00e-02
Function

(kg','s) 4. 00e-02

Z.00e-02

2.00e-02

1.00e-02

0.00e+00 T T T T T T T T 1
zZ0 40 a0 S0 100 1z0 140 160 120
Time Step, s

Figure 6.3 — Stream Function for Diesel Mode and Dual Fuel Mode
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