CHAPTER 1
INTRODUCTION
1.1 Background

The rapid expansion of a supc solution (RESS) process is a
novel technology applie i ﬁgs by fine particles. The

RESS process using s

innovative and promisi I producc fine particles [Tsutsumi

A, 2001]. For cohesi particles, RESS process
makes it possible for o ration because of the
absence of binder dropl! is also low-cost, widely
available material, nontoxic s relatively low critical

LR AN

(ea;s_ﬁ especially in a small

The RESS protgssiis simple and

scale where a single nozzle 1s used. Ne:
reported, scale up of RBS proce '

multi-nozzle system or aporous sintered disk in which pulverization occurs. In

cither case, paffeld dige) disrbutoh 1olsall Edntiiable] dtowever, the rea

implementation &l a rapid expansion’of a supercritical solution RESS) unit for

industeab hicalidni § Emp Ghbd dndpredighaffy o] ¥ febur is st

unavailable. Therefore, understanding the influence of all relevant process

dustrial pr@uction requires either a

parameters is important. These lead to a motivation to apply simulation
technique for investigating the phenomena of RESS by taking EOS into

account.



1.2 Objectives of the thesis

1.

6

. To simulate the eff:

. Investigated

To investigate the equation of state suitable for evaluation of the

carbon dioxide properties.

- To develop a suitable mathematical model and computer program for

simulation of rapid expansion of supercritical carbon dioxide using

the two-dimensional rectangular coordinate system.
” erature, inlet pressure and inlet
] supercritical carbon dioxide,
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velocity on the

especially nea

the properties

Investigate a able for representing fluid

)

dynamics and the;n'm' ~

-Computer program for simulation

Qn-reactive substances.

ijlf: ﬁﬂﬁ ﬂlifﬂﬁﬂ ;Tﬁﬁ at the central part

stem consists of chemically

TS ...,

velocity on the rapid expansion of supercritical carbon dioxide,

especially near the nozzle area.



1.4 Obtained benefits

1. Obtain the suitable equation of state for evaluation the properties of
carbon dioxide.

2. The suitable mathematical model for the simulation of rapid
expansion of supercritical carbon dioxide is obtained.

3. Obtain a new tool for design and simulation the rapid expansion of

supercritical carbon dioxi

pressure, and G ity=on xpansion of supercritical

carbon dioxide
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