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cC
CCHP
CHP
COP

CR

Ex

GE
GT

ICE
LHV

NC
NPV
NPWB
NPWC

PB
PL
PM

SP
ST
SV

Annual Income
Cooling load
Capital Cost

Combined Cooling, Heating and Power

Combined Heating and Power
Coefficient Of Performance

Cost reduction

Electricity demand
Exergy

Fuel

Gas Engine

Gas Turbine

enthalpy

Heating Load

Interest rate

Internal Combustion Engine
Low heating value

mass flow

Maintenance

lifetime of the equipment
capacity of each component
Net Present value

Net present worth benefit
Net present worth cost
Power

Payback Period

Part Load

Prime Mover

Heat transfer rate

Reduce costs

Entropy

Separate Production
Steam turbine

Salvage value
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N = -

Temperature
Work
Altitude

Absorption Chiller
Electricity buying
Boiler

Chiller

Exergy

Exhaust

Exporting electricity to the network
fuel

heat

inlet flow

Nominal

Oil cooling

outlet flow

power generator unit
recovery

request

Electricity selling
year

Efficiency
Electricity sell from the grid factor
time period
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Generation: 5 MW Natural Gas
Combustion Turbine
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Abstract

Sugar factories serve as one of the most important energy consumers in industrial
societies. The amount of energy consumed in these production units is very important and
should be optimized and targeted. Replacing more efficient systems such as cogeneration
systems over traditional systems will increase energy efficiency, exergy efficiency,
reduce fuel consumption and lower operating costs. Therefore, in this study, six scenarios
for replacing cogeneration systems with traditional ones for Shahroud Sugar Factory were
investigated. The results show that using hybrid cogeneration system improves energy
and exergy efficiency and reduces operating costs and fuel consumption. Among the six
scenarios presented, the combination of gas engine and steam turbine was selected as the
best scenario. The results show that using this combination will achieve 80% energy
efficiency and 61% exergy efficiency. It also reduces fuel consumption by 41% and
operating costs by 55%. In this status, the peyback with interest rate and interest rate will
be 6 and 1.36 years, respectively.
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Gas turbine, Steam turbine, Energy analysis, Exergy analysis, Economic analysis
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