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Abstract

This paper presents a new method for exergy auditing of steam boilers. The presented
method is based on developing ASME ptc4.1. The ASME ptc4.1 presents a method
to estimate energy loss terms and the first law efficiency. This work presents a similar
method to estimate exergy loss terms and exergitic efficiency. The method determines
the inappropriately-working components. The identification of the components enables
the auditors to improve the system’s performance. Using this method the different
terms of irreversibility including exergy destruction in the boiler, exergy loss through
the boiler’s wall, exergy destruction in GAH, the loss related to the flue gas exhaust,
loss due to the emission of not-burnt hydrocarbons and loss due to formation of CO
can be calculated. In order to examine the performance of the method, a boiler of a
power plant is chosen and by measuring the temperature and the flue gas analysis,
the boiler’s wall temperature and some other required parameters, the components of
the irreversibility are calculated. Results indicated that the largest amount of the
irreversibility is related to exergy destruction inside the boiler that is more than 38% of
the total exergy input. Results also revealed that the exergy efficiency of the boiler is
53.70%.
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