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Description of the system
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Performance indices for co-generation

- CO-generation system
- electricity
- heat
- evaluation of heat
- first law of thermodynamics
- heat is equivalent to kinetic and electric energy
- second law of thermodynamics
- heat can not be convert to kinetic and electric energy equally
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Primary Energy Based Efficiency
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Equivalent electricity efficiency

QHGS
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- Considering availability of
heat, coefficient X (0 < X
<1.0) is adopted to
generated heat

Ecgs + Qcgs X X
Es + Cegs

(2)
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Equivalent input efficiency

- To assume the system as

Eces generator, the heat is
1 extracted from input
QHGS
Generator
A A
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Boller equivalent efficiency

° - To assume the system as
- a boiler, the electricity is
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An excel file
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DATA properties from BEMS

Gas

Chiller Inlet and outlet n/a Operation
Hours
Cooling tower Inlet and outlet n/a n/a n/a
Primary Pumps  [igle! n/a n/a n/a
Secondary n/a n/a n/a Inverter
Pumps output
Heat load n/a L/min kWh
CGS n/a n/a Gas kWh
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Results

- Estimation of cop of chillers
- Heat recovery rate was not

Know
- COP could be calculated
- for single chiller operation
T e T - Only R-3 suitable for
calculation
i ﬂm - Ever calculation was
e conducted at small partial
load
i - Significant difference was
j not observed
) : ;—I—i ! ﬁﬁ
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Results

- Amount of energy used in each equipment was calculated

- Energy consumption of pumps were estimated from nominal kW
and operation hour

- Gas consumption of the generators and chillers was

dominant
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Results: Primary Energy Efficiency

£32003

Mar. Apr. May Jun. J

Qpc + Qpy + Ecgs - ko (1)
(Es+Ep) - ky + Cp + Ceqs

- Yearly mean values are around 0.7
- The lower heat load become, the smaller efficiency is

- Heat from generators could not be utilized during spring
and fall
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Results : Boller equivalent efficiency
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By definition, value can exceed 1.0
Operation of Generator has effect on the index
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Results: Efficiency of cogeneration
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- Generator efficiency has kept constant

- Utilization of waste heat from generator confined overall efficiency
- Form 2011, operational condition has been switched to not using waste heat
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Conclusions

- Analysis of the Osaka gas building by BEMS data was
conducted

- Performance indices for co-generation system were
considered

- The way to utilize huge number of BEMS file was
presented

- Average primary energy efficiency was shown around 70
%

- Performance of heat source system was deteriorated
during spring and fall due to the electrical out put
operation of co-generation, where improvement could be
considered
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