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Symbols aslg Sobass| Widle
M Mass Kg >
C Carbon mol oS
H Hydrogen mol 059948
N Nitrogen mol 035950
S Sulphor mol 3,595
0 Oxygen mol O3 S |
Ash  Ash kg S 15
CO, Carbon dioxide mol oyS e 6o
H,0 Steam mol ol
$0, Sulfur dioxide mol 3,595 v 6o
HHV K Y Gyl 53]
kg
LHV K ol ol )
kg
Q heat K] b,s
hg enthalpy reaction k] Lowids STy A LST



hp enthalpy product

N; mol number

hf enthalpy fusion

Ah difference enthalpy

Np mol fuel

Agry Emittance of water

NCV net calorfic value
W(h)s, humidity ratio

ex.n exergy chemical fuel

AT  difference temprature
T, heatexchanger temprature

m  mas ratio
Q, energy level value of biogas

T;, inputtemperature

K]

mol

k]
kmol

K]
kmol

mol

k]
kg

k]
kg

°C

°C
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Tout

Qfg

w
EX,

EX,

output temperature

cold temperature

combustion temperature

energy level value of cooling

energy level value of heating

energy level value of flue gas

temperature ratio

exergy | of cooling

energy of heating

cp heat capacity

Qn

heatexchanger heat

Qs heat recive

FP

H,

R

difference quality

enthalpy special

difference quality rectifier

and desorber

Qdes

Qabs

Qcond

desorber capacity

absorber capacity

condenser capacity

°C

°C

°C

K]
kg
K]
kg
K]
kg. K

k]

k]

k]
kg

k]

k]

k]
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Qevap  EVaporators capacity

Py pressure height
P;,», pressure low
V  volume

COP  coefficient

ATC  annual total cost

C; annual investment cost
Cy  maintenance cost
Cr  electricity cost

AS total annual saving

| interest rate

L  service lifetime

N, ;C;, nominal capacity and
unit investment cost of the
equipment,respectively

Cnk s Pr; hourly operating

power and the unit maintenance
cost of the equipment

Egria; electricity grid
Cgria 3 Cgas hourly charge of

natural gas and the electricity
purchased from the grid
Fpeu i fuel consumption power

generation unit

K]
kPa

kPa

<
%mmmgm
~

year

Year

kw
Nm3
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Fypi fuel consumption gas boiler

NGP natural gas price

NGBC annual natural gas
burning capacity

RC running cost

HP heat price

Qu heating capacity
CP cold price

Qnw domestic hot water
heating  capacity

Q¢ refrigerating output

HWP  domestic hotwater price
coefficient

NPV net present value

PP payback period

Nm3

Nm3
Nm3
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https://fa.wikipedia.org/wiki/%D8%AA%D9%88%D9%84%DB%8C%D8%AF_%D9%BE%D8%B1%D8%A7%DA%A9%D9%86%D8%AF%D9%87
https://fa.wikipedia.org/wiki/%D8%AA%D9%88%D9%84%DB%8C%D8%AF_%D9%BE%D8%B1%D8%A7%DA%A9%D9%86%D8%AF%D9%87
https://fa.wikipedia.org/wiki/%D8%AA%D9%88%D9%84%DB%8C%D8%AF_%D9%BE%D8%B1%D8%A7%DA%A9%D9%86%D8%AF%D9%87
https://fa.wikipedia.org/wiki/%D8%B3%D9%88%D8%AE%D8%AA%E2%80%8C%D9%87%D8%A7%DB%8C_%D9%81%D8%B3%DB%8C%D9%84%DB%8C
https://fa.wikipedia.org/wiki/%D9%86%DB%8C%D8%B1%D9%88%DA%AF%D8%A7%D9%87%E2%80%8C%D9%87%D8%A7%DB%8C_%D8%AD%D8%B1%D8%A7%D8%B1%D8%AA%DB%8C
https://fa.wikipedia.org/wiki/%D8%AF%DB%8C%DA%AF_%D8%A8%D8%AE%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%AF%DB%8C%DA%AF_%D8%A8%D8%AE%D8%A7%D8%B1
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http://www.g-m-u.ir/%D8%A8%D8%A7%DB%8C%DA%AF%D8%A7%D9%86%DB%8C/4432
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Abstract

In recent years, population growth and community development have increased the volume
of waste in many parts of the world, including in Iran. If management measures do not reduce
the amount of waste at the surface of the earth, the problem of increased waste will become
a major and serious threat to human life Also, the access of developing countries to a variety
of new energy sources is critical to their economic development And new research has shown
that there is a direct relationship between the level of development of a country and its energy
consumption From another perspective, each energy has its own characteristics in terms of
manufacturing technology and exploitation, technical features, accessibility, geographical
distribution, and other features Therefore, the diversity of the use of various energies,
including waste energy, will place the country in terms of energy supply in a more secure
position, and for this purpose, waste incineration plants were constructed that, in addition to
reducing waste and generating power, could lead to a system of electric power generation,
Heat and cold Accordingly, in the present study, the research is based on the fact that after
measuring, studying and studying the smoke from the garbage plant, which has a significant
thermal potential, can be used in the system for generating electricity, heat and cold Using
the Aspen software, an initial model of the Triple Combined Cycle Power Plant was designed
to accommodate the layout and arrangement of the simultaneous production cycle at the
waste incineration plant After exiting the combustion gases from the boiler, part of the
exhaust fumes is introduced into a heat exchanger designed to provide heating After exiting
the combustion gases from the boiler, part of the exhaust fumes is introduced into a heat
exchanger designed to provide heating The design of the heat exchanger according to the
requirements of the power plant is done using the EES software, and the heat exchanger
efficiency is 70% changed with the change in the amount of fuel, as well as the temperature
of the water introduced into the heat exchanger is 35 ° C and the water outlet temperature 70
° C with a flow rate of 5 kg / s, which can be changed by changing the fuel ratio parameter
Another part of the exhaust fumes is to provide cooling for the use of absorption chillers. Due
to the low temperature of the exhaust gases, an ammonia-water adsorption chiller is used to
reduce the need for users to cool down at a lower temperature Absorption chiller modeling

was performed using EES software. After calculating and modeling the cooling value created

vy



in the absorption chiller, the first evaporator was 1111 kW and the second evaporator was
529 kW. The temperature of the exhaust gases after cooling and Heating is 120 ° C and then
passed through the filters to the environment The efficiency of the power generation cycle
is 35% and the exergy efficiency of 28%, which increases the efficiency of the simultaneous
production by 70% during the conversion of the plant to a simultaneous production system
(CCHP).

As a result, the economic justification of the current plan is done using Excel software and
the return period is estimated at 5 years However, simultaneous production systems an
important role in energy efficiency, as waste is increasing daily, In this research, the heat and
venting of the waste incineration plant in the production system are used in order to utilize
the outlet smoke and heat of the garbage power plant in the production system simultaneously

can be an innovation in the present research.

Keywords: waste incineration plant, CCHP, Heatexchanger, Absorbtion chiller, Energy
and Exergy efficiency, Return of capital.
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