EXERGY ANALYSIS FOR APETROLEUM REFINERY

Mr. Saran Umpuch

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
and Case Western Reserve University
2000
ISBN 974-334-147-1



Thesis Title

By

Program

Thesis Advisors

Accepted by the Petroleum and Petrochemical College, Chulalongkom
University, in partial fulfilment of the requirements for the Degree of Master

of Science.

Thesis Comm ittee

Exergy Analysis for a Petroleum Refinery
Mr. Saran Umpuch

Petrochemical Technology

Prof. Frank R. Steward

Asst. Prof. Thirasak Rirksomboon

Dr. Anusorn Sangnimnuan

......... 7| ... College Director

(Prof. Frank R. Steward)

(Asst. Prof. Thirasak Rirksomboon)

(Dr. Anusorn sangnimnuan)

(Prof. Somchai Osuwan)



: ( (Exergy Analysis for
a Petroleum Refinery) .
126 ISBN 974-334-147-1

9 Provision 1
30



ABSTRACT

4171026063: PETROCHEMICAL TECHNOLOGY PROGRAM
KEYWORD: Exergy analysis/ Petroleum refinery
Saran umpuch: Exergy Analysis for a Petroleum Refinery.
Thesis advisors: Prof. Frank R. Steward, Asst. Prof. Thirasak
Rirksomboon, and Dr. Anusom Sangnimnuan 126 pp, ISBN
974-334-147-1

The aim of exergy analysis is to detect and evaluate quantitatively
thermodynamic imperfection of the process under consideration. Therefore,
exergy analysis can indicate the possibility of thermodynamic improvement of
the process, but only an economic analysis can decide the expediency of a
possible improvement. In this work, exergy analysis was implemented on
plant2 which is one of the complexes in the Bangchak refinery. The complex
consisted of 9 units in total. The exergetic efficiency of the overall and
individual units was determined using the operating plant data in associate
with a Provision II computer program. The results indicate that the exergetic
efficiency of the complex is about 30% and the units equipped with furnaces
yield lower exergetic efficiency. A number of modifications for
thermodynamic improvement of the complex have heen proposed as follows:
1) to reduce a reflux ratio of distillation column, ii) to preheat air with effluent
combustion gas, and iii) to replace a furnace with a high pressure steam heat
exchanger in Catalytic Reforming Unit.
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