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1) Simulation of the Fluid Dynamics in Active Liquid Heat Sink for CPU Cooling System ;
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1) Simulation of the Fluid Dynamics in Active Liquid Heat Sink for CPU Cooling System ;
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1) Simulation of the Fluid Dynamics in Active Liquid Heat Sink for CPU Cooling System ;
Td N Rksp 3 F AR F

Maximun velosity (m/s)

1500 2000 2500 - . BT T

Time{min)

Impeller ipm

— = — iﬁ“ =
Bl == == B

R A RAEE B R B LA F

wEE w LY o

20T Twipei Internaiions]
Inventivn Show & Technomart




2 ) Study of Impeller Design for Pipe Flow Generator with CFD ;
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In most of the countries water leakage are over 20% °

in some developing countries it could be as high as 50% !
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Pipelines in Deep Sea Drilling
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Geometry model in COMSOL interface
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The SPFM System Is operating without external power

Mini-wheel W-116
110V Wired Electricity
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3) AStudy on Investment Casting Directly with Plastic Rapid Prototype Patterns ;
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A Study of Investment Casting with Plastic Patterns
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4 ) Phase Changing Material Used with RP Technology in Quick Wax Molding for

Investment Castmg ,
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Fig. 8: 2D simulation after 20 minutes (1226 seconds) of cooling.

Fig. 7: Wax injecc;n (left},ﬁold open (center), completed pattern (right).
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ORIGINAL ARTICLE

Rapid prototype mold for wax patterns with the help

of phase change materials

Songhse Wang « Joseph Dié Hassan Millogo

Abstragt This paper presents a new process o produce wax
puiterns using a mpid prototyping made mold and a phase
changing matenal (PCM). A numencal simulation of the
system was perf o o fully undesstand the melting and heat
absorption beha f PCM and impected wax
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With the development of technologies, mpid prototyping
(RP) and rapad manufacturing quickly gamed popularity due
to their flexibility and their competitiveness on the market,

whose application in investment casting gives designers the

cost. Some resairches were done to compare the
two powder-basad 3D printing RP technologies
it alloys [2]. Metal parts were also made by
investment casting with RP ice patierns [3]. Mo g
B lized
i hogmphy patterns for single and
small baich production [4). Although some studics wene
done to use plastic RP patterns direcily in mvestinent castmg
a8 expendable matenial with good results, o plastic pattern
com only produce one comesponding metal part [5)

Phase Changing Material Used with RP Techmology in Ouick Wax Molding
for Imvestment Casting
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ARSTRACT

This paper presenis a study of replacing, in the domain of wax mjection molding
process, the traditional metallic mold with a mold made of a EP plastic material
combined with a PCM material The process being studied here uses melted paraffin
wax as the injection material Numerical simulation of transient heat transfer was
conducted with COMSOL multi-physics software. The behavior of the melting and
heat absorption of PCM was simulated by modifying the specific heat of the material
to account for the increased amount of energy in the form of latent heat of fusion
over its melting temperature range. ABS plastic mold was made through FDM Rapid
Prototyping process and a carefully prepared experiment was successfully conducted
To confirm the validity of the numerical simulation, the data acquired during the
experiment was compared with the numerical results and the outcome was
satisfactory.

Keywords Heat transfer- Investment casting - Mold
PCM - Rapid prototype - Wax pattern
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INTRODUCTION

All around the world, engineers strive hard in order to improve existing tools, produce newer,
more creative and most importantly more useful tools, in order to make daily lives easier. Investment
casting is one of the processes that were invented for that objective. It is an industrial process based
on one of the oldest known metal-forming techmiques. It can produce complicated shapes that would
be difficult or impossible with die casting yet it requires little surface finishing and only minor
machining [7]. Traditional investment casting process uses wax as the expendable material therefore it
is sometimes called “lost wax casting”. After the wax patterns are made and attached to a wax tree,
they are dipped in ceramic shurry (composed by refractory powder and binder) to create lavers that,
after air drying, will act as a ceramic shell A de-waxing process will take place to remove the wax by
placing the dried ceramic shell inside an oven at the temperature about 180 °C. The wax will melt and
flow outside the ceramic shell This removed wax can be reused after the de-waxing process lowering
material costs. Then the hollow ceramic shell will be exposed to higher temperatures, typically around
1120"C, for two purposes: further hardening to withstard the stresses and cTeate a vacuum when the
molten metal is poured in to form metal parts.

With the development of technologies, Rapid Prototyping (RP) and Rapid Manufacturing (RM)
guickly gained popularity due to their flexibility and their competitiveness on the market RP focuses

Computer-Aided Design & Applications, %(3), 2012, 409-418
& 2012 CAD Solutions, LLC, } www.cadanda com
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Table 1 Thermal conductivity K for

different Materials [8]
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