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Abstract : Petroleum products are composed of various types of hydrocarbon compounds. Like
other types of liquids, they presented the variation of density and volume according to temperature
change. The method of measuring the density of petroleum products in a liquid phase is based on
experimental data obtained mainly for each fractionally distilled petroleum product. In this study, the
density and volume changes of kerosene and automotive diesel according to temperature change were
measured and the property of change were analyzed. The conversion values were calculated using the
density volume conversion table proposed by international standard ASTM. In addition, we analyzed
the differences between the reference values and the measured values for the temperature changes
specified in the domestic metering law.
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Fig 1. Process of this study.
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Table 1. Real measurement value of density and volume in kerosene
of temperature
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according to the variation

Density (kg/m?) Volume(mL)
Temperature(C) — —
Real measurement Deviation Real measurement Deviation
10 793.10 - 1000 -
20 785.66 7.45 1009 9
30 778.15 7.51 1019 10
40 770.61 7.54 1029 10
50 763.03 7.58 1039 10
60 755.41 7.62 1050 11
70 747.73 7.68 1061 11
80 740.01 7.72 1072 11
90 732.19 7.82 1083 11

Table 2. Real measurement value of density and volume in automotive diesel according to the

variation of temperature

Density(kg/m?) Volume(mL)
Temperature(‘C) — —
Real measurement Deviation Real measurement Deviation
10 832.48 - 1000 -
20 825.36 7.13 1009 9
30 818.25 7.11 1017 8
40 811.13 7.13 1026 9
50 804.00 7.13 1035 9
60 796.85 7.15 1045 10
70 789.61 7.24 1054 9
80 782.37 7.24 1064 10
90 775.13 7.25 1074 10
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Table 3. Comparison of density between real measurement value and ASTM conversion value in

kerosene
~ 3
Temperature(C) Real measuremDez?SItY(kg/?S)TM conversion Deviation

10 793.10 789.40 3.70
20 785.66 789.36 3.70
30 778.15 789.25 11.10
40 770.61 789.11 18.50
50 763.03 789.02 26.00
60 755.41 788.89 33.48
70 74773 788.79 41.06
80 740.01 788.66 48.65
90 732.19 788.47 56.28

Table 4. Comparison of volume between real measurement value and ASTM conversion value

in kerosene

Volume(mL)

Temperature(C) Real measurement ASTM conversion Deviation
10 1000 1005 5
20 1010 1005 5
30 1019 1005 14
40 1029 1005 24
50 1039 1004 35
60 1050 1004 46
70 1061 1004 57
80 1072 1004 68
90 1083 1004 79
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Table 5. Comparison of density between real measurement value and ASTM conversion value

in automotive diesel

- 3

Temperature(C) Real measurem]zfl?su}/(kg/isgl"M conversion Deviation
10 832.48 828.98 3.50
20 825.36 828.86 3.50
30 818.25 828.75 10.50
40 811.13 828.72 17.59
50 804.00 828.65 24.65
60 796.85 828.65 31.81
70 789.61 828.58 38.97
80 782.37 828.50 46.13
90 775.13 828.42 53.29

Table 6. Comparison of volume between real measurement value and ASTM conversion value

in automotive diesel

Temperature(C) Real measuremezt) lume(mk)STM conversion Deviation

10 1000 1004 4

20 1009 1005 4

30 1017 1004 13

40 1026 1004 22

50 1035 1003 32

60 1045 1004 41

70 1054 1003 51

80 1064 1004 60

90 1074 1003 71
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Fig 2. Volume variation of automotive diesel by
oil company according to temperature
change(real measurement).
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Fig 3. Volume variation of automotive diesel by
oil company according to temperature
change(converted value by ASTM).
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Table 7. Comparison of volume between real measurement value and domestic legal standard

value in kerosene

Temperature('C) Volume(mL) Deviation
Real measurement Legal standard
10 1000 - -
20 1010 1009 1
30 1019 1018 1
40 1029 1027 2
50 1039 1036 3
60 1050 1045 5
70 1061 1054 7
80 1072 1063 9
90 1083 1072 11

Table 8. Comparison of volume between real measurement value and domestic legal standard

value in automotive diesel

Temperature(C) Volume(mL) Deviation
Real measurement Legal standard
10 1000 - -
20 1009 1008 1
30 1017 1016 1
40 1026 1024 2
50 1035 1032 3
60 1045 1040 5
70 1054 1048 6
80 1064 1056 8
90 1074 1064 10
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