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Bore 63 mm 

Stroke 95 mm 

Compression ratio 20 - 

Compression Speed 

BDC to TDC 
40 msec 

Test Fuel Isooctane 

Fuel supply Homogeneous charged by injection 

Oxidizer supply 

Synthetic air cylinder 

(Without NO2 combustion) 

Synthetic air + NO2 500ppm 

mixture cylinder 

(With NO2 combustion) 

Equivalence ratio 0.75 - 

Initial pressure 0.08 MPa 
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Reaction A b E(cal/mol)
NO+O3=NO2+O2 8.43E+11 0 2603
NO2+O3=NO3+O2 8.43E+10 0 4908
NO3+O=NO2+O2 1.02E+13 0 0
NO3+OH=NO2+HO2 1.20E+13 0 0
NO2+NO2=NO3+NO 4.34E+09 0.8395 22421
NO2+NO2=NO+NO+O2 3.95E+12 0 27590
NO2+O(+M)=NO3(+M) 1.33E+13 0 0

NO3=NO+O2 2.50E+06 0 12120
NO3+NO2=NO+NO2+O2 1.20E+11 0 3200
NO3+NO3=NO2+NO2+O2 5.12E+11 0 4870
NO3+H=NO2+OH 6.62E+13 0 0
NO3+HO2=HNO3+O2 5.55E+11 0 0
NO3+HO2=NO2+OH+O2 1.51E+12 0 0
HNO3+H=H2+NO3 5.56E+08 1.53 16400
HNO3+OH=NO3+H2O 1.03E+10 0 -1240
N2O4+H2O=HONO+HNO3 2.52E+14 0 11590
N2O3+H2O=HONO+HONO 3.79E+13 0 8880
NO2+OH(+M)=HNO3(+M) 2.41E+13 0 0

NO+HO2+M=HNO3+M 1.50E+24 -3.5 2200
HNO3+H=H2O+NO2 6.08E+01 3.29 6290
HNO3+H=OH+HONO 3.82E+05 2.3 6980
NO2+HO2=HONO+O2 4.64E+11 0 -479
NO2+H2=HONO+H 7.33E+11 0 28800
HNO+NO2=HONO+NO 6.02E+11 0 2000
NO+OH(+M)=HONO(+M) 2.00E+12 -0.05 721

NO2+H+M=HONO+M 1.40E+18 -1.5 900
HONO+H=HNO+OH 5.64E+10 0.86 4970
HONO+H=NO+H2O 8.12E+06 1.89 3840
HONO+O=OH+NO2 1.20E+13 0 5960
HONO+OH=H2O+NO2 1.69E+12 0 -517
HONO+NH=NH2+NO2 1.00E+13 0 0
HONO+HONO=H2O+NO2+NO 1.00E+13 0 8540
HONO+NH2=NO2+NH3 5.00E+12 0 0
HONO+CH3=NO2+CH4 8.10E+05 1.87 5504
HONO+NCO=HNCO+NO2 3.60E+12 0 0
CH3O+NO2=HONO+CH2O 3.00E+12 0 0
NO2+CH2O=HONO+HCO 1.00E+10 0 15100
NO2+HCO=HONO+CO 1.00E+13 0 0
N2O4(+M)=NO2+NO2(+M) 4.05E+18 -1.1 12840

N2O4+O=N2O3+O2 1.21E+12 0 0
NO2+NO(+M)=N2O3(+M) 1.60E+09 1.4 0

N2O3+O=NO2+NO2 2.71E+11 0 0
N2/1.36/

NOx with Oxygen radical and Hydrogen radical Reactions

LOW / 5.08E+23 -2.51 -67.6 /
TROE/0.62 10 100000 /

H2O/10.0/O2/2.0/Ar/0.75/H2/2.0/CO2/0.0/

LOW/1.96E+28 -3.8 12840./
Ar/0.8/N2O4/2.0/NO2/2.0/

LOW/1.0E+33 -7.7 0.0/

LOW/1.49E+28 -4.08 2467/
TROE/0.86 10 2800/

H2O/10.0/O2/0.8/H2/2.0/CO2/0/

LOW/6.42E+32 -5.49 2350/
TROE/0.837 1E-90 1.657E+03/

H2O/10.0/O2/2.0/Ar/0.75/H2/2.0/CO2/0.0/



 

Reaction A b E(cal/mol)
CH3+NO2=CH3O+NO 1.35E+13 -0.2 0
C2H5+NO2=C2H5O+NO 1.35E+13 -0.2 0
nC3H7+NO2=nC3H7O+NO 1.35E+13 -0.2 0
iC3H7+NO2=iC3H7O+NO 1.35E+13 -0.2 0
nC4H9+NO2=nC4H9O+NO 1.35E+13 -0.2 0
sC4H9+NO2=sC4H9O+NO 1.35E+13 -0.2 0
iC4H9+NO2=iC4H9O+NO 1.35E+13 -0.2 0
tC4H9+NO2=tC4H9O+NO 1.35E+13 -0.2 0
C5H11a+NO2=C5H11Oa+NO 1.35E+13 -0.2 0
C5H11b+NO2=C5H11Ob+NO 1.35E+13 -0.2 0
C5H11c+NO2=C5H11Oc+NO 1.35E+13 -0.2 0
C5H11d+NO2=C5H11Od+NO 1.35E+13 -0.2 0
C5H11e+NO2=C5H11Oe+NO 1.35E+13 -0.2 0
C5H11f+NO2=C5H11Of+NO 1.35E+13 -0.2 0
C6H13a+NO2=C6H13Oa+NO 1.35E+13 -0.2 0
C6H13b+NO2=C6H13Ob+NO 1.35E+13 -0.2 0
C6H13c+NO2=C6H13Oc+NO 1.35E+13 -0.2 0
C6H13d+NO2=C6H13Od+NO 1.35E+13 -0.2 0
C6H13e+NO2=C6H13Oe+NO 1.35E+13 -0.2 0
C6H13f+NO2=C6H13Of+NO 1.35E+13 -0.2 0
C6H13g+NO2=C6H13Og+NO 1.35E+13 -0.2 0
C7H15a+NO2=C7H15Oa+NO 1.35E+13 -0.2 0
C7H15b+NO2=C7H15Ob+NO 1.35E+13 -0.2 0
nC7H15a+NO2=nC7H15Oa+NO 1.35E+13 -0.2 0
nC7H15b+NO2=nC7H15Ob+NO 1.35E+13 -0.2 0
nC7H15c+NO2=nC7H15Oc+NO 1.35E+13 -0.2 0
nC7H15d+NO2=nC7H15Od+NO 1.35E+13 -0.2 0
iC8H17a+NO2=iC8H17Oa+NO 1.35E+13 -0.2 0
iC8H17b+NO2=iC8H17Ob+NO 1.35E+13 -0.2 0
iC8H17c+NO2=iC8H17Oc+NO 3.50E+12 -0.2 0
iC8H17d+NO2=iC8H17Od+NO 1.35E+13 -0.2 0

R+NO2=RO+NO



 

 

Reaction A b E(cal/mol)
CH3OO+NO=CH3O+NO2 1.08E+11 0 -795
C2H5OO+NO=C2H5O+NO2 1.08E+11 0 -795
nC3H7OO+NO=nC3H7O+NO2 1.08E+11 0 -795
iC3H7OO+NO=iC3H7O+NO2 1.08E+11 0 -795
nC4H9OO+NO=nC4H9O+NO2 1.08E+11 0 -795
sC4H9OO+NO=sC4H9O+NO2 1.08E+11 0 -795
iC4H9OO+NO=iC4H9O+NO2 1.08E+11 0 -795
tC4H9OO+NO=tC4H9O+NO2 1.08E+11 0 -795
C5H11OOa+NO=C5H11Oa+NO2 1.08E+11 0 -795
C5H11OOb+NO=C5H11Ob+NO2 1.08E+11 0 -795
C5H11OOc+NO=C5H11Oc+NO2 1.08E+11 0 -795
C5H11OOd+NO=C5H11Od+NO2 1.08E+11 0 -795
C5H11OOe+NO=C5H11Oe+NO2 1.08E+11 0 -795
C5H11OOf+NO=C5H11Of+NO2 1.08E+11 0 -795
C6H13OOa+NO=C6H13Oa+NO2 1.08E+11 0 -795
C6H13OOb+NO=C6H13Ob+NO2 1.08E+11 0 -795
C6H13OOc+NO=C6H13Oc+NO2 1.08E+11 0 -795
C6H13OOd+NO=C6H13Od+NO2 1.08E+11 0 -795
C6H13OOe+NO=C6H13Oe+NO2 1.08E+11 0 -795
C6H13OOf+NO=C6H13Of+NO2 1.08E+11 0 -795
C6H13OOg+NO=C6H13Og+NO2 1.08E+11 0 -795
C7H15OOa+NO=C7H15Oa+NO2 1.08E+11 0 -795
C7H15OOb+NO=C7H15Ob+NO2 1.08E+11 0 -795
nC7H15OOa+NO=nC7H15Oa+NO2 1.08E+11 0 -795
nC7H15OOb+NO=nC7H15Ob+NO2 1.08E+11 0 -795
nC7H15OOc+NO=nC7H15Oc+NO2 1.08E+11 0 -795
nC7H15OOd+NO=nC7H15Od+NO2 1.08E+11 0 -795
iC8H17OOa+NO=iC8H17Oa+NO2 1.08E+11 0 -795
iC8H17OOb+NO=iC8H17Ob+NO2 1.08E+11 0 -795
iC8H17OOc+NO=iC8H17Oc+NO2 1.08E+11 0 -795
iC8H17OOd+NO=iC8H17Od+NO2 1.08E+11 0 -795

RO2+NO=RO+NO2

0

0.2

0.4

0.6

0.8

1

0 10 20 30 40 50 60 70

V
ol

um
e 

ch
an

ge
 r

at
e[

-]

Time[ms]



 

 

 

 

Model 
Closed Homogenous 

Batch Reactor 

Problem type 
Constrain Volume 

with volume profile 

Fuel Isooctane 

Equivalence ratio  0.75 - 

Initial pressure 0.08 MPa 

Initial temperature 338 K 

Added species  

concentration 

(with NO2) 

NO2 373 ppm 

NO 15 ppm 
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Reactions A b E(cal/mol) Comment
NO2+HO2=HONO+O2 8.07E+01 3.26 8434 From cis-HONO reaction
DUP
NO2+HO2=HONO+O2    1.81E-02 3.93 1913 From trans-HONO reaction
DUP
NO2+HO2=HNO2+O2 1.22E+01 3.41 4722
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 Alkylate Isooctane 

RON 98 100 

MON 96.7 100 

Octane Sensitivity 1.3 0 

Oxygenates [vol.%] 0 0 

Aromatics [vol.%] 0.7 0 

Alkanes [vol.%] 98.1 100 

Cycloalkanes [vol.%] 0 0 

Olefins [vol.%] 0.1 0 

Lower heating value 

[MJ/kg] 
44.5 44.5 

Stochiometric A/F 15.1 15.1 

 

SI Engine Zonal Simulator SI Engine Zonal 

Simulator 2
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Model SI Engine Zonal Simulator 

Bore 86 mm 

Stroke 95.1 mm 

Connecting rod 

length 
166.7 mm 

Compression ratio 12 - 

Fuel i-octane 

Engine speed 1400 rpm 

IVC -180 deg.aTDC 

TIVC 342.15 K 

PIVC 88.3 kPa 

Start of combustion Parameter 

Burn duration 60 degree 

 

 

 



 

 

 

4.1.5. 

 

 

0

5

10

15

20

25

30

0.1 1 10 100 1000

K
L

-C
A

50
[d

eg
.a

T
D

C
]

In-Cylinder NO[ppm]

Experiment:Alkylate Fuel(Magnus)

Calc by modified scheme



 

 

 

 

  

600

700

800

900

1000

1100

1200

10

15

20

25

30

35

40

-20 0 20 40 60

U
nb

ur
ne

d 
zo

ne
 te

m
pe

ra
tu

re
[K

]

Pr
es

su
re

[b
ar

]

Crank Angle[deg.aTDC]

-1 -0.5 0 0.5 1

NO2+HO2=HONO+O2

iC3H7+NO2=iC3H7O+NO

CH3O+NO2=HONO+CH2O

iC8H17a+NO2=iC8H17Oa+NO

NO+OH(+M)=HONO(+M)

tC4H9+NO2=tC4H9O+NO

CH3OO+NO=CH3O+NO2

NO2+H=NO+OH

NO2+HO2=HNO2+O2

HO2+NO=NO2+OH

Sensitivity coefficient ratio[-]



 

 

        

        

       

        

       

 

4.2. 

4.2.1. 
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Reactions A b E(cal/mol)
CH3NO2=CH3+NO2 5.88E+24 -2.35 62425

 C2H5NO2=C2H5+NO2 3.85E+16 0 64870
 nC3H7NO2=nC3H7+NO2 3.85E+16 0 64870
 iC3H7NO2=iC3H7+NO2 3.85E+16 0 68200
 sC4H9NO2=sC4H9+NO2 3.85E+16 0 68200
 iC4H9NO2=iC4H9+NO2 3.85E+16 0 64870
 tC4H9NO2=tC4H9+NO2 3.85E+16 0 68200
 C5H11bNO2=C5H11b+NO2 3.85E+16 0 64870
 C5H11cNO2=C5H11c+NO2 3.85E+16 0 68200
 C5H11dNO2=C5H11d+NO2 3.85E+16 0 64870
 C5H11eNO2=C5H11e+NO2 3.85E+16 0 68200
 C5H11fNO2=C5H11f+NO2 3.85E+16 0 64870
 C6H13aNO2=C6H13a+NO2 3.85E+16 0 64870
 C6H13bNO2=C6H13b+NO2 3.85E+16 0 68200
 C6H13cNO2=C6H13c+NO2 3.85E+16 0 68200
 C6H13dNO2=C6H13d+NO2 3.85E+16 0 68200
 C6H13fNO2=C6H13f+NO2 3.85E+16 0 64870
 C6H13gNO2=C6H13g+NO2 3.85E+16 0 68200
 C7H15aNO2=C7H15a+NO2 3.85E+16 0 68200
 C7H15bNO2=C7H15b+NO2 3.85E+16 0 68200
 nC7H15bNO2=nC7H15b+NO2 3.85E+16 0 68200
 nC7H15cNO2=nC7H15c+NO2 3.85E+16 0 68200
 nC7H15dNO2=nC7H15d+NO2 3.85E+16 0 68200
 iC8H17aNO2=iC8H17a+NO2 3.85E+16 0 64870
 iC8H17bNO2=iC8H17b+NO2 3.85E+16 0 68200
 iC8H17cNO2=iC8H17c+NO2 3.85E+16 0 68200
 iC8H17dNO2=iC8H17d+NO2 3.85E+16 0 64870

PLOG/ 100 3.7E+46 -9.2 71520 /

RNO2 = R + NO2

PLOG/ 0.1 3.02E+53 -12.11 70570 /
PLOG/ 0.3 5.11E+53 -12.03 71160 /
PLOG/ 1 4.15E+53 -11.84 71780 /
PLOG/ 3 1.2E+53 -11.53 72230 /
PLOG/ 10 6.07E+51 -10.99 72450 /
PLOG/ 30 5.96E+49 -10.27 72260 /



4.2.3. 

 

300K 400K 500K 600K 800K 1000K 1500K

CH3NO2 -76.4 275.7 57.99 70.44 82.02 92.05 106.83 117.49 132.96

C2H5NO2 -107.9 316.7 79.35 98.62 116.46 131.92 154.81 171.47 195.78

nC3H7NO2 -133.5 353.63 100.2 126.17 150.41 171.47 202.56 225.29 258.52

iC3H7NO2 -145.4 344.34 105.78 130.37 153.41 173.57 203.8 225.99 258.76

nC4H9NO2 -177.8 388.66 120.73 153.24 183.92 210.68 250.1 278.99 321.19

sC4H9NO2 -170.7 379.43 129.55 160.87 189.81 214.98 252.83 280.68 321.94

tC4H9NO2 -184 366.14 133.81 165.04 193.08 217.29 254.26 281.46 322.22

C5H11bNO2 -198.4 402.04 150.68 188.99 224.25 254.83 300.7 334.48 384.57

C5H11cNO2 -191.9 412.31 150.57 188.38 223.63 254.39 300.52 334.49 384.71

C5H11dNO2 -180.3 414.8 145.88 184.32 220.51 252.12 299.04 333.56 384.28

C5H11eNO2 -210.9 402.29 155.63 193.73 228.14 257.82 302.68 335.77 385.18

C5H11fNO2 -186.8 412.52 149.33 187.21 222.65 253.61 299.99 334.12 384.52

C6H13aNO2 -196.4 451.04 163.71 209.37 252.56 290.31 346.07 387.05 446.99

C6H13bNO2 -216.9 443.44 172.27 216.92 258.56 294.84 348.92 388.81 447.71

C6H13cNO2 -213.1 444.94 171.6 215.99 257.58 293.92 348.29 388.37 447.51

C6H13dNO2 -217.3 431.93 173.44 219.28 261.71 298.44 352.71 392.17 449.87

C6H13eNO2 -244.5 440.84 169.57 215.2 257.11 293.39 347.66 387.59 446.81

C6H13fNO2 -219.5 427.68 171.35 216.32 257.95 294.12 348.22 388.1 447.17

C6H13gNO2 -229.5 444.88 169.19 214.26 256.22 292.77 347.4 387.6 446.98

C7H15aNO2 -255.7 450.06 198.91 251.15 298.96 340.36 402.51 447.81 514.12

C7H15bNO2 -251.2 455.19 198.62 251.12 299.07 340.39 401.86 446.7 512.77

iC4H9NO2 -162.2 377.87 125.97 157.65 187.29 213.13 251.63 279.91 321.57

nC7H15bNO2 -233.9 481.63 187.5 239.41 288.33 331.08 394.54 441.25 509.83

nC7H15cNO2 -238.1 476.31 193.35 244.54 292.5 334.35 396.68 442.67 510.5

nC7H15dNO2 -237.7 469.99 193.46 244.78 292.83 334.71 396.95 442.89 510.61

iC8H17aNO2 -267.7 488.32 216.14 274.27 328.06 374.81 444.81 496.44 572.97

iC8H17bNO2 -270.1 481.76 217.62 275.88 329.22 375.44 445.07 496.39 572.8

iC8H17cNO2 -277.4 469.81 223.93 282.98 336.37 382.38 451.65 502.2 576.75

iC8H17dNO2 -272.3 493.33 219.49 277.45 330.6 376.69 446.11 497.32 573.45

Cp(kJ/mol K)
SPECIES

S 0

(kJ/mol K)(kJ/mol)
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Reactions A b E(cal/mol)
C2H5NO2=C2H4+HONO 3.07E+09 9.73E-01 48284
iC3H7NO2=C3H6+HONO 2.00E+10 9.65E-01 46991
tC4H9NO2=iC4H8+HONO 9.64E+10 8.83E-01 44714
nC3H7NO2=C3H6+HONO 3.07E+09 9.73E-01 48284
nC4H9NO2=n1C4H8+HONO 3.07E+09 9.73E-01 48284
sC4H9NO2=n2C4H8+HONO 2.00E+10 9.65E-01 46991
iC4H9NO2=iC4H8+HONO 3.07E+09 9.73E-01 48284
C5H11aNO2=C5H10a+HONO 3.07E+09 9.73E-01 48284
C5H11bNO2=C5H10b+HONO 3.07E+09 9.73E-01 48284
C5H11cNO2=C5H10c+HONO 2.00E+10 9.65E-01 46991
C5H11dNO2=C5H10d+HONO 3.07E+09 9.73E-01 48284
C5H11eNO2=C5H10e+HONO 9.64E+10 8.83E-01 44714
C6H13aNO2=C6H12a+HONO 3.07E+09 9.73E-01 48284
C6H13bNO2=C6H12b+HONO 2.00E+10 9.65E-01 46991
C6H13cNO2=C6H12c+HONO 2.00E+10 9.65E-01 46991
C6H13dNO2=C6H12d+HONO 2.00E+10 9.65E-01 46991
C6H13eNO2=C6H12e+HONO 3.07E+09 9.73E-01 48284
C6H13fNO2=C6H12f+HONO 3.07E+09 9.73E-01 48284
C6H13gNO2=C6H12g+HONO 9.64E+10 8.83E-01 44714
C7H15aNO2=C7H14a+HONO 9.64E+10 8.83E-01 44714
C7H15bNO2=C7H14b+HONO 2.00E+10 9.65E-01 46991
nC7H15aNO2=C7H14a+HONO 3.07E+09 9.73E-01 48284
nC7H15bNO2=C7H14b+HONO 2.00E+10 9.65E-01 46991
nC7H15cNO2=C7H14c+HONO 2.00E+10 9.65E-01 46991
nC7H15dNO2=C7H14d+HONO 2.00E+10 9.65E-01 46991
iC8H17aNO2=C8H16b+HONO 3.07E+09 9.73E-01 48284
iC8H17bNO2=C8H16a+HONO 2.00E+10 9.65E-01 46991
iC8H17cNO2=C8H16b+HONO 9.64E+10 8.83E-01 44714
iC8H17dNO2=C8H16a+HONO 3.07E+09 9.73E-01 48284

RNO2 = alkene + HONO
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Reactions A b E(cal/mol)
CH4+NO2=CH3+HONO 1.51E+01 3.75E+00 34700
C2H6+NO2=C2H5+HONO 9.03E+01 3.51E+00 32500
nC7H16+NO2=nC7H15a+HONO 6.60E+14 0.00E+00 31100
nC7H16+NO2=nC7H15b+HONO 1.16E+14 0.00E+00 28100
nC7H16+NO2=nC7H15c+HONO 1.16E+14 0.00E+00 28100
nC7H16+NO2=nC7H15d+HONO 5.80E+13 0.00E+00 28100
iC8H18+NO2=iC8H17a+HONO 2.71E+02 3.51E+00 32500
iC8H18+NO2=iC8H17b+HONO 1.80E+01 3.38E+00 29800
iC8H18+NO2=iC8H17c+HONO 2.88E+01 3.20E+00 27200
iC8H18+NO2=iC8H17d+HONO 1.81E+02 3.51E+00 32500
CH4+NO2=CH3+HNO2 6.87E+02 3.16E+00 32000
C2H6+NO2=C2H5+HNO2 1.13E+02 3.32E+00 26200
nC7H16+NO2=nC7H15a+HNO2 9.60E+15 0.00E+00 33800
nC7H16+NO2=nC7H15b+HNO2 1.20E+15 0.00E+00 30300
nC7H16+NO2=nC7H15c+HNO2 1.20E+15 0.00E+00 30300
nC7H16+NO2=nC7H15d+HNO2 6.00E+14 0.00E+00 30300
iC8H18+NO2=iC8H17a+HNO2 3.39E+02 3.32E+00 26200
iC8H18+NO2=iC8H17b+HNO2 4.83E+01 3.18E+00 22700
iC8H18+NO2=iC8H17c+HNO2 7.17E+01 3.02E+00 19100
iC8H18+NO2=iC8H17d+HNO2 2.26E+02 3.32E+00 26200

RH+NO2 reactions

Reactions A b E(cal/mol)
CH3+HNO=CH4+NO 1.47E+11 7.60E-01 349
C2H5+HNO=C2H6+NO 1.47E+11 7.60E-01 349
nC7H15a+HNO=nC7H16+NO 1.47E+11 7.60E-01 349
nC7H15b+HNO=nC7H16+NO 1.47E+11 7.60E-01 349
nC7H15c+HNO=nC7H16+NO 1.47E+11 7.60E-01 349
nC7H15d+HNO=nC7H16+NO 1.47E+11 7.60E-01 349
iC8H17a+HNO=iC8H18+NO 1.47E+11 7.60E-01 349
iC8H17b+HNO=iC8H18+NO 1.47E+11 7.60E-01 349
iC8H17c+HNO=iC8H18+NO 1.47E+11 7.60E-01 349
iC8H17d+HNO=iC8H18+NO 1.47E+11 7.60E-01 349

R+HNO reactions



 

 

Reactions A b E(cal/mol)
HOOC8H16OOa+NO=OH+C6H12a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOb+NO=OH+C6H12b+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOc+NO=OH+C6H12c+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOd+NO=OH+C6H12d+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOe+NO=OH+C6H12e+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOf+NO=OH+C6H12f+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOg+NO=OH+C6H12g+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOh+NO=OH+C6H12h+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOi+NO=OH+C6H12a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOj+NO=OH+C6H12b+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOk+NO=OH+C6H12c+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOl+NO=OH+C6H12d+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOm+NO=OH+C6H12e+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC8H16OOn+NO=OH+C6H12f+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOa+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOb+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOc+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOd+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOe+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOf+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOg+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOh+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOi+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOj+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOk+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOl+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOm+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOn+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOo+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOp+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOq+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOr+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOs+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOt+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOu+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOv+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOw+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOx+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOy+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOz+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOaa+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
HOOC7H14OOab+NO=OH+C5H10a+2CH2O+NO2 4.70E+12 0.00E+00 -358
CH2CHO+NO2=CH2O+HCO+NO 8.90E+12 0.00E+00 -159

O2QOOH+NO and CH2CHO+NO2
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Model Closed Homogenous Batch Reactor 

Problem type Constrain Volume 

Initial Pressure 1 MPa 

Gas composition 

Conditions n-heptane % NO2 % N2 % O2 % 

w/NO2 1.87 0.00 77.52 20.61 

NO2 0.5% 1.86 0.50 77.13 20.50 

NO2 1.0% 1.85 1.00 76.74 20.40 
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Model Closed Homogenous Batch Reactor 

Problem type Constrain Volume 

Initial Pressure 3.0 MPa 

Fuel n-heptane 

Equivalence ratio 1.0 - 

NO2 Concentration 0,10,100,1000 ppm 
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-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

NO2 + OH (+M) = HNO3 (+M)

CH2CHO + NO2 = CH2O + HCO + NO

HO2 + NO = NO2 + OH

nC7H16 + NO2 = nC7H15d + HONO

nC7H16 + NO2 = nC7H15a + HONO

nC7H16 + NO2 = nC7H15b + HONO

nC7H16 + NO2 = nC7H15d + HNO2

nC7H16 + NO2 = nC7H15a + HNO2

nC7H16 + NO2 = nC7H15c + HNO2

nC7H16 + NO2 = nC7H15b + HNO2

Sensitivity coefficient ratio[-]

NO2
10ppm

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

nC7H15c + NO2 = nC7H15Oc + NO

nC7H16 + NO2 = nC7H15a + HONO

nC7H16 + NO2 = nC7H15c + HONO

nC7H16 + NO2 = nC7H15b + HONO

nC7H16 + NO2 = nC7H15d + HNO2

nC7H16 + NO2 = nC7H15a + HNO2

nC7H16 + NO2 = nC7H15c + HNO2

nC7H16 + NO2 = nC7H15b + HNO2

HO2 + NO = NO2 + OH

NO2 + OH( + M) = HNO3 (+M)

Sensitivity coefficient ratio[-]

NO2
1000ppm
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NO2 + HO2 = HONO + O2

iC8H18 + NO2 = iC8H17b + HNO2

NO + OH(+M) = HONO (+M)

iC8H18 + NO2 = iC8H17d + HNO2

HO2 + NO = NO2 + OH

iC8H18 + NO2 = iC8H17a + HNO2

NO2 + HO2 = HNO2 + O2

iC8H18 + NO2 = iC8H17c + HNO2

CH3 + NO2 = CH3O + NO

CH3NO2 = CH3 + NO2

Sensitivity coefficient ratio[-]
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NO2 + HO2 = HNO2 + O2

nC7H16 + NO2 = nC7H15c + HNO2

CH3 + NO2 = CH3O + NO

nC7H16 + NO2 = nC7H15b + HNO2

nC7H16 + NO2 = nC7H15c + HONO

NO + OH(+M) = HONO(+M)

nC7H16 + NO2 = nC7H15b + HONO

nC7H16 + NO2 = nC7H15a + HONO

CH3NO2 = CH3 + NO2

C2H5NO2 = C2H5 + NO2

Sensitivity coefficient ratio[-]

n-heptane
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NO2 + HO2 = HONO + O2

iC8H18 + NO2 = iC8H17b + HNO2

NO + OH(+M) = HONO (+M)

iC8H18 + NO2 = iC8H17d + HNO2

HO2 + NO = NO2 + OH

iC8H18 + NO2 = iC8H17a + HNO2

NO2 + HO2 = HNO2 + O2

iC8H18 + NO2 = iC8H17c + HNO2

CH3 + NO2 = CH3O + NO

CH3NO2 = CH3 + NO2

Sensitivity coefficient ratio[-]

i-octane
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C3H6+OH=aC3H5+H2O

nC7H16+OH=nC7H15d+H2O
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nC7H16+OH=nC7H15b+H2O

OH+HO2=H2O+O2

nC7H16+HO2=nC7H15d+H2O2

2HO2=H2O2+O2

nC7H16+HO2=nC7H15c+H2O2

nC7H16+HO2=nC7H15b+H2O2

2OH(+M)=H2O2(+M)

Sensitivity coefficient ratio[-]

n-heptane
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iC8H18+HO2=iC8H17c+H2O2

iC8H18+HO2=iC8H17b+H2O2

CH3+HO2=CH3O+OH

iC8H18+CH3OO=iC8H17c+CH3OOH

iC8H18+CH3OO=iC8H17b+CH3OOH

2HO2=H2O2+O2

iC8H18+HO2=iC8H17a+H2O2

iC8H18+CH3OO=iC8H17a+CH3OOH

CH3+HO2=CH4+O2

2OH(+M)=H2O2(+M)

Sensitivity coefficient ratio[-]

i-octane
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Model SI Engine Zonal Simulator 

Bore 86 mm 

Stroke 95.1 mm 

Connecting rod length 166.7 mm 

Compression ratio 14 - 

Engine speed 2000 4000 6000 rpm 

IVC -180 deg.aTDC 

PIVC 100 kPa 

Fuel PRF90 PRF100 

Equivalence ration 0.5 1.0 - 

Oxidizer mixture 
N2 0.79 mol% 

O2 0.21 mol% 

NO NO2 concentration 0 10 100 500 ppm 
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