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In an energy analysis, based on the First Law o f  T herm odynam ics, all 
form s o f  energy  are considered  to be equivalent. This has the d isadvantage that 
the quality  o f  energy is no t taken into account. A n exergy analysis based  on 
the F irst and Second Law s o f  T herm odynam ics show s the therm odynam ic 
im perfection  o f  a process, including loss o f  energy quality. S ince a petro leum  
refinery  req u ires a considerab ly  high consum ption o f  energy in  its operation , 
an exergy  analysis w ill indicate the therm odynam ic effic iency  o f  each unit 
w ith in  the refin ery  and the entire refinery. The low  exergetic effic iency  units 
can be assessed  to determ ine i f  im provem ent can be found.

T he exergy  analysis is a new  technique in w hich  the basis o f  
therm odynam ic evaluation  is considered  from  the Second Law ra ther than the 
F irst Law. T he Second Law  (w ork is a kind o f  energy w hich  can be com pletely  
converted  to  heat bu t there is no  possib le process w hich can convert the heat 
com plete ly  in to  w ork in such a w ay that the original state is recovered) 
illustrates th a t a lthough no energy is lost, the quality  o f  the energy is alw ays 
decreased  during  an industrial process. A nother nam e o f  exergy th at has been 
used  in  the p ast is “A vailability  A nalysis” .

T he o lder m ethod  assessing the energy d isposition  o f  chem ical 
p rocessing  w as energy transfer and energy transform ation by  the com pletion  o f  
energy  ba lances or energy conservation  w hich is based on the F irst Law o f  
T herm odynam ics. H ow ever, an energy analysis does no t give in form ation on 
the degradation  o f  energy that occurs in the process no r quantify  the 
usefu lness o f  the heat conten t in the various stream s leaving the process such 
as stack gas, cooling  w ater, w aste m aterials.
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Som e chem ical and therm al processes such as irreversib le  heat 
transfer, th ro ttling , and adiabatic  com bustion are no t associated  w ith  energy 
loss, bu t th ey  lead  to a decrease o f  the energy quality, reduce its ability  to be 
transform ed  in to  o ther kinds o f  energy and therefore increase the operational 
cost o r the cap ita l cost o f  the process.

T he exergy  m ethod  is a universal m easure o f  the w ork poten tia l o f  
d ifferen t fo rm s o f  energy in relation  to a given environm ent. A n exergy 
balance app lied  to  a process or a w hole p lant tells how  m uch  the usefu l w ork 
poten tia l, o r exergy  supplied  as the input to the system  und er considera tion  has 
been  consum ed  by the process.

T he loss o f  exergy or irreversib ility  is a decrease o f  usefu lness o f  
energy, w h ich  provides a quantitative m easure o f  process inefficiency. 
A nalysis o f  a m ulti-com ponen t p lan t indicates the to tal p lan t exergy  loss 
d istribu tion  am ong the p lan t com ponents, p inpointing  those contribu ting  m ost 
to overall p lan t inefficiency .

The aim  o f  th is study w as to  utilize an exergy analysis to evaluate the 
exergetic  effic iency  o f  p lan t 2 w hich  is one o f  the com plexes in the B angchak 
refin ery  lo ca ted  in  B angkok and individual units in the com plex. The low  
exergetic  effic iency  units w ould  be assessed in detail o f  w hich  the exergetic 
effic iency  o f  equipm ent w as to be determ ined in order for provid ing  som e 
approaches in  the p lan t im provem ent.
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