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heat exchanger

Lower Heating Value (kJ/kg)
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heat transfer rate (kW)
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temperature (K)
efficiency
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Cp specific heat (kJ/kgK)

A air

CG city gas

th thermal

G garbage

INC incinerator

L LNG cycle

N NH3/H20 cycle

TN1 turbine 1
TN2 turbine 2

P1 pump 1
P2 pump 2
0] reference (ambient)

N.G natural gas

Tp border temperature

loss

amb  ambient
net

excess

CH4

COGEN

FUEL

GEN

POWER

SITE

BOILER

FIRE HEATER
SREAM

BFW  Boiler Feed Water
R
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Temperature | T, =298.15 K
Pressure P,=1atm

Composition | (i) Atmospheric air saturated with H,O at T\, and P,. having the
following composition:

Air constituents  Mole fraction

N> 0.7567
0> 0.2035
H,0 0.0303
Ar 0.0091
CO, 0.0003
H, 0.0001

(ii) The following condensed phases at T, and P:

Water (H.O)
Limestone (CaCOs)
Gypsum (CaS50, - 2H,0)

Source: Adapted from Gaggioli and Petit (197 7).
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_ Energy in product outputs - Energy loss (FY-1)
- Energy in inputs N Energy in inputs

W Exergy in product outputs  Exergy loss plus consumption (FF-1)
- Exergy in inputs B Exergy in inputs
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clear

clc

SS=input ('Phisycal--> 1 or Chemical---> 2'");
switch SS

case 1

name='Paper Inputs';

prompt={'Heating Value (Kj/Kg)', 'Weight Percent (%)', 'Humidity Content
Percent (%)','Hydrogen Content Percent (%) '};

numlines=1;

defaultanswer={'16000",'4.23","15",'4.9"};

AA(l,[l:4])=str2double (inputdlg (prompt,name, numlines,defaultanswer))';

name="'Cardboard Inputs';

prompt={'Heating Value (Kj/Kg)', 'Weight Percent (%)', 'Humidity Content
Percent (%)','Hydrogen Content Percent (%) '};

numlines=1;

defaultanswer={'15800","'4.31","12",'5.2"};

AA(2,[1l:4])=str2double (inputdlg (prompt,name, numlines,defaultanswer))';

name='Soft Plastic Inputs';

prompt={'Heating Value (Kj/Kg)', 'Weight Percent (%)', 'Humidity Content
Percent (%)','Hydrogen Content Percent (%) '}

numlines=1;

defaultanswer={'30600"','2.69',"'12"',"'10.5"};

AA(3,[1l:4])=str2double (inputdlg (prompt,name, numlines,defaultanswer))';

name='Hard Plastic Inputs';

prompt={'Heating Value (Kj/Kg)', 'Weight Percent (%)', 'Humidity Content
Percent (%)', 'Hydrogen Content Percent (%) '},

numlines=1;

defaultanswer={'36600",'2.69","12","11.7"};

AA(4,[1:4])=str2double (inputdlg (prompt, name, numlines,defaultanswer))';

name='Rubber Inputs';

prompt={'Heating Value (Kj/Kg)', 'Weight Percent (%)', 'Humidity Content
Percent (%)', 'Hydrogen Content Percent (%) '},

numlines=1;

defaultanswer={"'23200','0.32",'5",'8.3"};

AA(5,[1:4])=str2double (inputdlg (prompt, name, numlines,defaultanswer))';

name='Tissue Inputs';
prompt={'Heating Value (Kj/Kg)', 'Weight Percent (%)', 'Humidity Content

Percent (%)', 'Hydrogen Content Percent (%) '},
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numlines=1;
defaultanswer={'16100","'3.71","19",'4.7"};

AA(6,[1l:4])=str2double (inputdlg (prompt,name, numlines,defaultanswer))';

name="'Food Waste Inputs';

prompt={'Heating Value (Kj/Kg)', 'Weight Percent (%)', 'Humidity Content
Percent (%)','Hydrogen Content Percent (%) '};

numlines=1;

defaultanswer={'6000",'68.7"','70"','2.2"};

AA(7,([1l:4])=str2double (inputdlg (prompt,name, numlines,defaultanswer))';

name="'Wood Inputs';

prompt={'Heating Value (Kj/Kg)', 'Weight Percent (%)', 'Humidity Content
Percent (%)','Hydrogen Content Percent (%) '};

numlines=1;

defaultanswer={'15300'"','2",'20",'4.8"};

AA(8,[1l:4])=str2double (inputdlg (prompt, name,numlines, defaultanswer))';

name="'Yard Waste Inputs';

prompt={'Heating Value (Kj/Kg)', 'Weight Percent (%)', 'Humidity Content
Percent (%)','Hydrogen Content Percent (%) '};

numlines=1;

defaultanswer={'6800"','0.6",'50","'3"};

AA(9,[1:4])=str2double (inputdlg (prompt, name,numlines, defaultanswer))';

HHV msw=0;
for ii=1:9

HHV msw=HHV msw+AA (ii,1)*AA(ii,2)/100;
end

HHV_msw;

Delta Q 1=0;
for ii=1:9

Delta Q I1=Delta Q 1+2595*AA(ii,2)*AA(ii,3)/100/100;
end

Delta Q 1;

Delta Q 2=0;
for ii=1:9

Delta Q 2=Delta Q 2+2595*9*AA(ii,2)*AA(ii,4)/100/100;
end

Delta Q 2;

HHV Net=HHV msw-Delta Q 1-Delta Q 2;
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fprintf ('HHV msw=%7.2f (Kj / Kg)\t\n Delta Ql= $7.2f (Kj / Kg)\t\n
Delta Q2= %7.2f (Kj / Kg)\t\n HHV Net=%7.2f (Kj / Kg)
\n\n',HHV msw,Delta Q 1,Delta Q 2,HHV Net)
case 2

name='Chemical Inputs';

prompt={'Carbon Percent', 'Hydrogen Percent', 'Oxygen Percent', 'Sulfur
Percent', ...

'Nitrogen Percent', 'Humidity Percent'};
numlines=1;
defaultanswer={'27.21"',"'3.88","'23.45"','0.71','0.03","'37"};

BB=str2double (inputdlg (prompt, name, numlines,defaultanswer))';

HHV msw=337.8*BB(1) + 1418.8*(BB(2)-1/8*BB(3)) + 93*BB(4) + 23.2*BB(5);
Delta Q1=2595*BB(6)/100;
HHV Net=HHV msw-Delta QI1;

fprintf ('HHV msw=%7.2f (Kj / Kg)\t\n Delta Ql= %7.2f (Kj / Kg)\t\n
HHV Net=%7.2f (Kj / Kg) \n\n',HHV msw,Delta Ql,HHV Net)
end

name='Enterance Garbage Capacity';
prompt={'Enterance Garbage Capacity (Kg/day) "}
numlines=1;

defaultanswer={"'16000"};

M Dot=str2double (inputdlg (prompt, name,numlines,defaultanswer)) ;

E_Net=M Dot*HHV Net;
fprintf ('\nE Net= %7.2f (Kj)\n\n',E Net)
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