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Abstract - This study investigates the effects of the DME and n-Butane mixture and of the stratification on
combustion characteristics of HCCI engine by chemical reaction calculation. First, the existing DME reaction
scheme and n-Butane is combined to make new chemical reaction model, then validating the effectiveness of
new scheme. Furthermore, this study verify the HCCI combustion characteristics according to the changes of
DME and n-Butane mixture ratio, which shows different auto ignition characteristics. Finally, it confirms the
effects of stratification of mixture fuel on the reduction of pressure rise rate.
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Fig. 2. Shock-Tube results of n-Butane.
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Table 1. Shock tube conditions

0 Po To Volume
[-] [MPa] [K] [ecl
DME 0.5 1.3 600~1300 1044
n-Butane 0.5 1.3 600~1300 1044

Composition of pre-mixture [%]

N2 0O, Ar DME n-Butane
DME 76.4 20.6 1.0 2.0 0
n-Butane 76.8 20.7 1.0 0 1.6
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Fig. 1. Shock-Tube results of DME.
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Table 2. Calculative conditions for DME/n-Butane
ratio

P,:101.3 kPa / T,: 400 K
Ne: 750 rpm / Qin:1100+1 J/cycle

0 one | 0 pume|  COMPosition of pre-mixture [%]

[-] [-] N2 | O, | Ar |DME |n-Butane

XDME

1.00 | 0.346 0 76.16|20.50 | 0.98 | 2.36 0.00
0.95 | 0.311 | 0.035 |76.25|20.53| 0.98 | 2.13 0.11
0.90 | 0.279 | 0.068 |76.34|20.55| 0.98 | 191 0.22
0.85 | 0.251 | 0.096 |76.42|20.57| 098 | 1.72 0.30
0.80 | 0.225 | 0.123 |76.49|20.59| 098 | 1.54 0.39
0.75 | 0.202 | 0.146 |76.56|20.61| 0.98 | 1.39 0.46
0.70 | 0.181 | 0.168 |76.61|20.63| 0.98 | 1.24 0.53
0.60 | 0.143 | 0.206 |76.72|20.66| 0.98 | 0.98 0.65
0.50 | 0.111 | 0.239 | 76.81|20.68| 0.98 | 0.77 0.76
0.40 | 0.082 | 0.268 |76.89|20.70| 0.99 | 0.57 0.85
0.30 | 0.058 | 0.293 |76.96|20.72| 0.99 | 0.40 0.93
0.20 | 0.036 | 0.315 |77.02|20.74| 0.99 | 0.25 1.00
0.10 | 0.017 | 0.335 |77.07 {20.75| 0.99 | 0.12 1.07
0 0 0.352 [77.12|20.76 | 0.99 | 0.00 1.12
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8 CH,OCH,OH 8. CH,OCHO 8. nCaH, 8 NCO
9. CHOCH,0, 9. CH,OH 9. i-CH, 9. HNCO
10. CHOCH,OH 10.CH, 10. nC,H,0 10.C
11. CH0CO 11. CH,CHO 11 i-CH,0
12.C,H,CHO 12.CH,CO 12 nC,H0,
13.C,H,CO 13. CH,COCH, 13 i-CH,0,
14.C,H,0,H 14. CH,COCH,0 14, n-C,H,O.H
15. C,H,OH 15. CH,COCH,OH 15, i-CH,O,H
16. HCO, 16. CH,COCH, 16, CyH,
17.HCO, 17.CH,CO,4 17. C,Hs
34. HCO:H 46.H0, 95, C,H,
A: Only inDME( No. 34)
B: Both inDME and n-Butane( No. 46)
C: Onlyin nButane Scheme( No. 95)
D: Orly in NO, Scheme( No. 10)
Tata: No. 185

Fig. Al Species in DME & n-Butane scheme
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CH3OCH3+CH3 = CH3OC H2+CH4
CH;OCH+CH0 = CH;OCH,+CH,OH

CH3OCH3+H = CH;0CH, +H,
CH30CH;+HO, = CH;0CH,+H,0,
CH3OCH3+0 = CH;0CH,+OH
CH;OCH;+0H = CH;0CH,+H,0

N o vk W

218 CH3OC H3+Oz = CH30CH2+HOZ

CH30CH;+CH;0, = CH30C H,+ CH;O,H

@]

H+n-C4Hip = Hy+ n-C4Hg
H+ n-CyHyg = Hyt+s-CyHg
O+n-CyH.1p=0H+n-CuHy
O+n-C4H10=0OH+s-CyHyg
OH+n-C4H g =H,0+n-C4Hqg

vk W N

44 OH+/7‘C4H10 = Hzo +5‘C4H9

A:Only in DME(No. 218)

B:Both in DME and n-Butane( No. 133)
C: Only in n-Butane Scheme( No. 335)
D: Only in NO, Scheme( No. 44)

Total: No. 730

B

1. CH,0+H =HCO+H,

2. CH,0+HO,=HCO+H,0,
3. CH,0+0 =HCO+OH

4. CH,0+0OH = HCO+H,0
5. CO+HO,=CO,+0OH

6. CO+0OH = CO,+H

7. CO+0,=C0,+0

133.OH+OH(+M) = H,0,(+M)

W)

> w o

44,

N+O, =NO+O
N+OH = NO+H
NO+OH =NO,+H
NO+HO,=NO,+H

NO+OZ = NOZ+O

Fig. A2 Elementary reaction in DME & n-Butane scheme
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