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Heat Transfer Analysis with Two-dimensional Model on

Latent Thermal Energy Storage Unit using HDPE Rods
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abstract

Computer simulations by a two-dimensional model have been performed on the latent

thermal energy storage unit using form-stable high density polyethylene (HDPE) rods.

In the model, temperature distributions in the radial and longitudinal direction of the

HDPE rods are taken into accounts.

The effects of parameters, such as the diameter

of rods, the height of storage unit and the flow rate of heat transfer fluid, on the

discharge characteristics have been quantitatively analyzed.

The computer simulation

can be used effectively in designing the HDPE storage unit.
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Table 1 Thermophysical Properties of Materials

Thermophysical Properties

k;=0.25 Wm 1K1 =127 °C
0»=880 kgm~3 kr=0.26 Wm 1K-1
¢,=2.54 kJkg1K-! 05=1024 kgm3

4H=192.3 kJkg! c;=92.918 kJkg-1K-!

Table 2 Standard Values of Design Parameters
and Operating Conditions and their
Dimensionless Parameters

Design Parameters and Operating Conditions

d=0.004 m T:=107 °C

L=2 m T,=107 °C
©=0.00147 ms™! h=50 Wm~2K-1
T.=147 °C

Nondimensional Parameters

¢=0.6 a=1.04
Bi=0.4 p=1.3368
St=0.0114 £*=0.0174
7'=500 0.=2.0
Ste=0.2642
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