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Table 1—1 Test fuel properties
Diesel GTL GTL
fuel (neat) | (neat) emulsion
Water content 0 wt% 0 wt% 23.5 wt%
Density 0830 | 0784 0848
(@15deg.C) g/em’ glem’ glem®
Viscosity 3.16 435 104
(@30deg.C) mm’/s mm’/s mm’/s
H/C ratio 1.97 2.12
Cetane number 52 73 56
Heating value 13.0 43.5 MJ/kg 333
Mikeg | MJkg
Aromatics content 18.2 vol% 0.8 vol% 0.6 vol%
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Figure 1—1 Cetane number of GTL

emulsion versus water content

Table 1—2 Engine specifications

Engine type

Single cylinder

Displacement 0.557L
Borexstroke 86mm>96mm
Compression ratio 15.8

Nozzle diameter>number

Piston cavity shape

90.098x9 for diesel fuel
©0.117x9 GTL emulsion
Reentrant type

Swirl ratio

79
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Table 1—3 Tested engine operating

| No. 1 2 3 4 5
Engine speed 770 1600 2400 2400 2000
[1pm]
Target IMEP | 0.06 | 045 14 20 24
[MPa)
Inj. pressure 40 130 130 180 180
| [MPa]
Boost pressure -3 0 100 1 100 to
(gauge)[kPa] 130
&
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Figure 1—2 Tested engine operating
points
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Figure 2-1 Measurement result of fuel

droplet behavior impinging on oil film
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Figure 2-2 Measurement result of fuel

droplet behavior by color high speed

video camera

Fuel droplet break through oil film
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Figure 3-1 Snapshots of UA-QCMD for (a)
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Figure 3-2 Optical microscope image of
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Figure 3-3 Ash layer thickness
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Table 3-1 Ash density

Sample A B

Ash density
calculated value g/cm’

Ash density
experimental value g/cm?
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Figure 3-8 Time series change of average

HC concentration
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Figure 4-1 Schematic of intake manifold
model with thermocouples for temperature

of the intake manifold and intake air
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Figure 4-2 Relationship between Mv and

reciprocal of Gr under steady state flow
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Figure 4-3 Relationship between Ms and St

under unsteady flow condition

Table 4-1 Summary of Re, Gr, Nu, and heat
transfer coefficient obtained from Colburn

equation (7) under all conditions

[ i l Case 1 Case 2 Case 3 \ Case 4
Graetz (<10%) [ 23 1.81 14 ’ 0.88

| Reynolds (<10°) | 1.86 147 L4 | 071

Nusselt (<10) | 032 0.27 022 | 015
Heat Transfer \ 035 029 023 ‘ 017
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Figure 6-2 Color Schlieren images and
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Figure 6-3 Pressure histories by

numerical simulation (A=80mm)

Figure 6-4 Distribution of temperature

and pressure

Table 6-1 Experimental condition
Fuel SSH
] 045-0.56
P (MPa) 2.00+002 399+0.03
Po(MPa) 0.1023 0.2013 - 0.2032
T: (K) 7207 +1.6 7192+13
_ 7o (K) 330 - 334 330-333
EGR ratio (%) 20

Table 6-2 Condition of mixtures

tase EGR (o} Fuel CcO;

reduce reduce add
S5H T 0993 | 089 | 0993 | 0890 | 0993 |
0. | 20791 | 18.633 | 18633 | 20791 | 20.791 |
N: | 78216 | 78.624 | 80374 | 78319 | 76.363 |
CO, | 0 | 1835 | 0 | 0 [ 1853 |
o | 05 | 05 | 0558 | 0448 | 05 |

K@720K 1.326 1.325 1.326 1.329 1.321

5

- 4

s

%

€3

2

22

&

g
0 T T T T T
-50 0 50 100 150 200 250

Time after end of compression (ms)

(0) [gase
= 84
3
a
ECE
£
4
T 5]
0y T T T y
50 -25 0 25 50
Time after end of compression (ms)

Figure 6-5 Measured pressure profiles of
S5H (o = 0.5, T, =720 K (a) P.=2 MPa, (b)
P. =4 MPa)
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Figure 6-6 Pressure of S5H under the EGR
condition with 20ppm NO and 160 ppm CO
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