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A Study on the Performance of Transportation Using of Trochoid Gear Pump
According to the Change of Ship Lubrication Oil Temperature

Tae-Ho LEEY
(Jeonbuk National University)

Abstract

Among the coastal areas in Korea, the west coast has a frequent stranding of ships on the stratum
especially at low tide due to the high tidal range. Since this phenomenon causes an inflow of sea water
from the bottom of ship, it is very hard for ships to operate normally at low tide. Especially, ships
supplying lubricating oil have a temporal difficulty with transferring methods, because lubricating oil can be
transferred only at high tide. Therefore, the ship of this experiment model supplies 200liters(drum) of
lubricating oil each year. In this study, lead time, power consumption, and ampere were measured under
five temperature conditions and the transfer efficiency depending on the change in temperature was analyzed
when the ship of the experiment model supplied drum-unit lubricating oil through a transfer pump. As a
result, transfer lead time, power consumption(Kwh), and ampere decreased by nearly 60.5%, 73.3% and
12% respectively at the highest temperature rather than at the lowest temperature.
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<Table 1> Properties of Lubricating Oil Material

. Density Flash Point |Initial Boiling Point| Vapour Pressure Viscosity
Oil Brand and Type (kg/m3) () (C) (kPa/20C) (cSY/100C)
SK SUPERMAR 13TP40 900 =230C =290C =<0.1 144
Source: SK lubricant, Material Safety Data Sheet, Supermar-13TP40, 2015.
<Table 2> Specification of Experimental Gear Pump
Max.
Theoretical . . . Max. .
Pump Model and Type Displacement Theoret.lcal Discharge | Discharge Revolution Approx. Weight
(cmrev) (£ /min, 1800rpm) Pressure (min) (kg)
(MPa)
Trochoid TOP-220HB 20 36.0 1.2 1800 5.0

Source: Nippon Oil Pump Co., Ltd, Trochoid Pump Catalog, 2007.
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<Table 3> Specification of Experimental Equipment
Measurement Item Value
Allowable Current (A) 16.0
Voltage Range (V) 190~270
Ampere Range (A) 0.01~19.999
Wattage Range (W) 1~3,680
Line Frequency (Hz) 46~65
Resolving Power (W) 0.5
Maximum Timer (h) 9,999h 59min

Source: Korins Industry, Manual of KEM-2500, 2017.

<Table 4> Experiment Conditions of Ambient
Temperature

Condition (x 0.1C)
112 1314]5

Experiment Item

a | Time (200 ¢ /sec)

b | Wattage (Kwh) -10] 0 | 10| 20| 30
c | Ampere (A)

Trimmed mean (%) + 20
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<Table 5> Results of Experimental Data (unit: sec)

Nﬁ
1Drum 10Drum 25Drum
Temp
-10 13m54s 2h18m54s | 5h47ml5s
0 08mO1s 1h20m08s | 3h20m20s
10 06m02s 1h00m21s | 2h30m52s
20 05m37s 0h56m13s | 2h20m32s
30 05m29s 0h54m56s | 2h17m20s

Transfer Lead Time

350 25/Drum

150 +—

100

50 +—

o = .
-10 0 |

Oil Temparature T

B 10/Drum

8 1/Drum

/ min
g
|

[Fig. 3] Experiment Result and Arithmetic mean
of Lead Time Graph
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<Table 6> Results of Experimental Data (Kwh)
Tem]Ij’Wh 1Drum 10Drum 25Drum
-10 0.361 3.614 9.034
0 0.158 1.582 3.963
10 0.114 1.144 2.859
20 0.101 1.016 2.541
30 0.095 0.954 2.384
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[Fig. 4] Experiment Result and Arithmetic mean
of Power Consumption Graph
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<Table 7> Results of Experimental Data (Ampere)

Temp’

-10 0 10 20 30
Load

14.28 | 13.08 | 12.89 | 12.70 | 12.57

Ampere

Electric Currents

0 10 0 30

Ampere

Oil Temparature C

[Fig. 5] Experiment Result and Arithmetic mean
of Electric Currents Graph
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