C via
21 Cl (Compression Ignition Engine) [1]
(TDC)

orifice

(Flammability Limit)

2
211 (Direct-Injection or DI Systems)
(open chamber)
212 (Indirect-Injection or IDI Systems)

2 (pre-
chamber) (main-chamber)
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(Ignition delay, a-h)



(SOI, Start of injection)

(Premixed combustion, b-c)

(Mixing combustion, c-d)

(Late combustion phase, d-e)

M (1DN)
2-2
3
A
(Premixed) 2-2 ()
(
) 2:2()
C
A B

2-2 ()



|gnition source
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22 ()
2:2 ()
M 2:2 ()
A M
C
C
23 [2], [3], [4]

(Spark ignition engine)



(Otto cycle)

231
Indirect Injection [4]
(Dual fuel)
indirect injection
23.1.1
A-B Ignition delay phase,  B-C Premixed combustion phase,
C-D Mixing-controlled combustion phase D-E Late combustion phase
23 o

TDC Crank Angle, Degree

[4]

AB
, BC
|gnition delay



2312 o1
5

, 2-4 A-B Pilot ignition delay, B-C Pilot premixed
combustion,  C-D Primary fuel ignition delay, ~ D-E Rapid combustion of primary
fuel E-F Diffusion combustion stage

=
T

Pressure, Bar
w o~ wm
o =
T R

--
o 3
T T

(=]

Crank Angle, Degree

24
14

|gnition delay (A-B)

, Premixed combustion (B-
C)
, Primary fuel ignition
delay (C-D)
( 500 °C)
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., Rapid
combustion of primary fuel (D-E)

Premixed combustion TDC
: Diffusion combustion stage (E-F)

2313 (hsfc)
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2.4 Indirect Injection
2.4.1
TDC
2.4.2
2.4.3
2.4.4
2.5
3
2-1 Pilot zone '
Flammable zone 3

Surrounding
zone

-~
~~ Surrounding Zone
( Air I Gaseous Fucl)

2-1
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Flammable zone 2-1

surrounding zone

Flammable zone

8

3

3
T

Pressure (bar}

5 888

-0 40 20 v 20 40 &
Crank angle {©)

[4]

5
2-8 A-B Pilot ignition delay, ~ B-C Pilot premixed combustion, ~ C-D
Primary fuel ignition delay, D-E Rapid combustion of primary fuel E-F
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Diffusion combustion stage 2-8 B-D
Diesel knock
|gnition delay
gnition delay gnition delay
B-C
(End-gas auto ignition)
Spark knock
C-D
C-D
lgnition source
C-
D C-D
2.6 '
(Brake Power, Pb (kW)
=T =20 )

6000
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(Brake Specific Fuel Consumption, BSFC

(9/kW.hr))
BSFC =-U} (2-2)
Pt
(Specific  Total Energy Consumption, STEC
(MJIkW.hr))
f
WHQiV.d + mjb QhIVb
STEC =» i (2-3)
pb
(Specific Total Energy Conversion Efficiency,
STECE, (%))
STECE = Q A X100 (2-4)

md QHvd + mfi QHyb
(Volumetric Efficiency, Tv)

20 nat103

" p.hN )

(Total Equivalent Ratio, (4})

mib{F A)sh +mfd{F/A)Sd
na

(radls)

(revimin)
—  Displacement Volume (dm3)
(Mikg)

s e



(kgls)
(kgls)
mid (kgs)
mjb (kgls)
"= (kg/m3)
d
(Diesel Substitution,%)
Diesel Substitution % = st = Voo et 100
VDDF diesel = (L)
v DIESEL diesel = (L)

, ' {%Bant 1)

% Ba ht 4: [(Subdiesel % /\(,;iesel )_ (V;DI-',bia)gm X Xbiogas )] %100
d diesel X diesel

SUbd el =

v DDF biogas ~ - (L/hr)
X diesel - (Baht/L)
X biogss - ( ) (Baht/L )

16

28

(2-9)
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