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ABSTRACT

Five allocation methods which are applied to the CHP (Combined Heat and Power Production) are compared
and in the thermodynamic respect, feasibility based on real process data are investigated using these methods.
Among these five allocation methods, allocations based on energy and economic value are not adapted to the
CHP unit. Allocations based on empirical thermodynamic efficiencies of steam and electricity have no objective
standards needed for deciding their efficiencies. The allocation method based on the ideal thermodynamic

efficiency is simple, objective and thermodynamically reasonable.
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Fig. 1. Structure of the combined heat and
power production at a utility plant.
Els is the electricity generated by
the steam turbine. Three different
steams of which the qualities are Sti
are delivered to the site.
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Table. 1. Input/output of a CHP plant.
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Table. 2. Qualitative factors for allocation of
environmental burdens for elec-
tricity and steam.
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Table. 3. Comparison of allocation ratio and
thermodynamic efficiency of elec—
tricty and steam by each allo—
cation method.
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Fig.2. The amount of energy required to
produce 1,000 Kg of product.

1,50000
145000
1,40000
1,35000
1,30000
1,25000
1,20000
115000
1,10000
105000
1,00000

Total process energy (M.J/1000 Kg)

a (3
O o oF o oF o® o oF &P 2

Allocation factor of steam

_81_



6 ARt [A14H 1%, 19991

Table. 4. Comparison of the allocation
methods in terms of allocation
ratios and total process energy
required to produce 1000 Kg of
the product.
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