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Abstract — In this study, CFD simulation was performed with commercial CFD code FLUENT for the 3D mixing tank
model (1 m in a diameter and 2.5 m in a height) of DME-Propane liquified fuels. Initial condition set-up with existence
of DME 146 1 at the upper side of mixing tank and Propane 770 1 at the lower side of mixing tank. Characteristics of
mixture and fluid flow were observed for 34 hours simulation. Two liquid fuel were uniformly mixed within range of
3 mol% after 24 hours, and range of 1 mol% after 34 hours. The simulation result following 4 hours was verified with

KOGAS experimental data.
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Table 1. Physical properties of liquified DME and liquified propane

Classification DME Propane
Molecular weight [g/mol] 46.07 44.1
Liquid density [kg/m?] 670 582
Liquid viscosity [kg/m-s] 0.000149 0.000099
Surface tension [10N/m] 11.36 7.02
Thermal conductivity (w/m-k) 0.1453 0.1588
Standard st. enthalpy (j/kgmol) —1.8410E+08 —1.0450E+08
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(a) Schematic drawing (b) Computational grid

Fig. 1. Schematic drawing and computational grid of mixing tank.

Table 2. Dimensions of mixing tank components (unit : cm)
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Table 3. Numerical solution parameters used in the CFD simulation

Models Multiphase mixture & species transports
Materials (Liquid) DME (CH;0CHy), Propane (C5Hg)
Solution Method PISO

Pressure : PRESTO!
Momentum : default
Energy : default

Volume fraction : default

Discretization

Pressure : 0.3
Density : 1

Body force : 1
Momentum : 0.7
Volume fraction : 0.5

Under-relaxation factor

Energy : 1
Convergence criteria 10°~1073
Time step 0.5~1 sec
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