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Analysis for DME FPSO Storage Tank and Experimental Study on the DME

Evaporation Rate by Rolling Motion of Ship
Sangkook Yunt - Wonjun Cho! - Youngsoon Baek®
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Abstract: DME(Dimethyl ether) is the one of the massive energy sources synthesized from natural gas.
KOGAS has already developed the commercial-scale production plant of DME and has been doing to
obtain overseas resources to meet the domestic needs. This paper presents the DME storage tank design
criteria by stress and strain analysis, and the experimental study on the evaporation phenomena of DME by
thermal intake and physical rolling movement of DME FPSO or cargo vessel, because the various moving
motions along with heat intake cause the evaporation of low temperature liquid. The experimental result
shows that the evaporation rate was increased with larger rolling degree and higher liquid level. The rolling
motion leads to evaporate about 20% increase with 15 degree rolling based on the evaporation quantity
without rolling.
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(c) Stress analysis (d) Deformation
Figure 1: Modeling of DME tank without girders.
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Figure 3: Stress of DME storage tank.
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(a) Mesh (b) Heat flux
Figure 5: Heat transfer rate of top part.
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(a) Model
Figure 6: Heat transfer rate of side part.

(b) Heat flux
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(a) Mesh (b) Heat flux
Figure 7: Heat transfer rate of bottom part.
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Table 1: Total heat intake rate of DME storage tank. dds rAdsted dEd FARE e
Part Area(mz) Heat flux(kW)
Top 576 6.34
Side wall 1,785 20.0
Data Acquisition | _
Bottom 960 12.96 !
Cofferdam 2,413 25.1
Support 79.8 1.6
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Table 2: Heat intake rate without rolling.
Liquid level | 10% 50% 70% 98%
Heat rate(W) | 23.76 | 26.46 | 30.19 | 33.18

Evaporation
rate (liter/h)

375.8 | 418.5 | 4775 | 524.8
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Table 3: Heat intake rate with 5° rolling.

Liquid level | 10% 50% 70% 98%
Heat rate(W) | 28.7 3142 | 33.82 | 35.97
Evaporation

rate (liter/h) 453.9 | 4969 | 535.0 | 569.0
Table 4: Heat intake rate with 10" rolling.

Liquid level | 10% 50% 70% 98%
Heat rate(W) | 31.8 35.02 | 36.98 | 38.24
Evaporation

rate (liter/h) 5029 | 5539 | 5849 | 604.8
Table 5: Heat intake rate with 15' rolling.

Liquid level | 10% 50% 70% 98%
Heat rate(W) | 31.8 35.02 | 36.98 | 39.83
Evaporation

rate (liter/h) 5029 | 5539 | 5849 | 630.0
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