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ABSTRACT

In this study, the thermal and rheological characteristics of a 10 wt.% addition of aluminum particles
and the effect of the particle size were investigated to qualitatively analyze the paraffin fuel
entrainment regression rate. The results revealed that the addition of aluminum particles and their
relative particle size affected the rheological characteristics, rather than the thermal characteristics.
Moreover, it was found that the variation of thermal properties had a minor effect on the entrainment

regression rate, in comparison to the variation in rheological properties.
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Fig. 1 Hybrid combustion mechanism of paraffin
fuel[101.
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Table 1. Empirical exponents for entrainment terms(11].

Table 2. TGA analysis condition.

Exponents in Eq. 2 @ 16} vy ™

Values 1.5 2 1 1
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Scanning Calorimetry)E& &% &854< #¢
SR, FRTH 54 24 58 A= ¥

2 soraiart.

Heating Range 25-900°C Ramp

Heating Rate 10C/min

Enviroment N>

Table 3. DSC anlaysis condition.

Heating 25-200C 1st Heating
Range 25-200C 2nd Heating
Heating Rate 10C /min
Environment N,
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Table 4. Rheological properties analysis condition.

Table 5. TGA analysis results.

Measuring Temperature 110C
Min. Torque 10 nN - m
Max. Torque 150 nN - m

Measuring Geometry 25 mm plate
Measuring Gap 1.0 mm
Shear Rate 0.1~1300/s
4. Ay Aut
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Fig. 2= 250 m& d&3 H4E& HehiH
Fig. 32 DTG(Derivative Thermo-Gravimetry)
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Weight
. 95% T | 90% T 5
Specimen 5 5 loss(%) @
(©) | (© |
C
Paraffin 279.4 308.90 99.19
Nano 10 wt.%| 268.45 297.23 86.79
Micro 10 wt.%| 283.47 316.64 89.78
100 |- . —0O— Pure Paraffin
i —0— Nano 10 wt%
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Fig. 2 TGA curve on aluminum particle size.
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Fig. 3 DTG curve on aluminum particle size.
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Table 6. DSC analysis results.
. Measuring T (% Delta
Specimen Condition m(©) H(/g)
1 heating 60.2 230
Paraffin
2™ heating | 57.4 224
Nano 1* heating 57.8 197
10 wt.% | 2 heating | 57.4 174
Micro 1 heating 57.8 218
10 wt.% | 2" heating | 57.5 209

—O— Nano 10 wt%-1st heating
Nano : Enthalpy : 197J/g (Area) A— Micro 10 wi%-1st heating

0.0 Micro : Enthalpy : 218J/g (Area)

02
04
06 h el N

-0.8

Heat flow (W/g)

Pure : Melting Temp : 60.2°C
Nano : Melting Temp : 57.8°C
Micro : Melting Temp : 57.8°C

I . I s | s |
50 100 150 200

Temperature (°C)

Fig. 4 1st heating DSC curve on aluminum paricle
size.
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Fig. 5 2nd heating DSC curve on aluminum paricle
size.
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Fig. 6 Rheclogical properties on aluminum particle size.
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Table 7. Rheological properties analysis results. (at T

= 1107)
. Viscosity Shear Relative
Specimen (Pa - 5) rate viscosity
(1/9)
Paraffin | 9.26x 1072 | 1000.06 1
Nano _y
10 wt.% 1.20< 10 1000.05 1.29
Micro 72
10 wt.% 1.05% 10 999.94 1.12
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