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Total energy Total energy _ ( The change in total
entering the system leaving the system ) | energy of the system

Ein o Eout = AE

system

E = Internal energy + Kinetic energy + Potential energy
E=U + KE + PE
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B, o \/2
KE = VYZOdeV:m2 AE = AU + AKE + APE
PE = IZ: mg dz = mgz Ein — Eout = AU + AKE + APE
£y 5y 35U s L] s
c c AU Ein - Eout — (Qin - Qout ) + (Win _Wout )
= ot + ( Emass,in - Emass,out ) = AEsystem
Fin B Eoutj = AEsystem (k‘])
g %f_l
Net energy transfer Change in internal, kinetic,
by heat, work, and mass potential, etc., energies
\Ein — Eoutj = AEsystem (kW)
~ —_——
Rate of net energy transfer  Rate change in internal, kinetic,
by heat, work, and mass potential, etc., energies
Q=QAt, W=WAt, and AE=AEAt (kJ)
Cin —Cout = Aesystem (k‘] / kg)

WWW.AEGHBALLBLOG.IR - . -
0  LGHBALLD@GMAIL.COM ©95 J10d — Srslizsgs)s



US.uw 161k Siolisagopi gl gild

315 9929 (02 sl K po *
! Jo o jo AB 18 65 Pl Ol g +
el Jol ol sl *

Py
Qnet _Wnet — AEcycle
Qnet :Wnet
v
- WWW.AEGHBALI.BLOG.IR 00> )I!i _ 5- ‘-'\-239-6)3

EGHBALI.D@GMAIL.COM



I971)2 )9ign

Jos (Saolusgey S S 0 a5 Sl (Kol dgo i (codmmmw *

Energy source
(such as a furnace)

‘Qin / System boundary

Boiler
Wout
Turbine -
Condenser <
, out

Energy sink
(such as the atmosphere)
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- Desired Result n. = Wnet, out Wnet, out = Wour =W,
= _ - =
Required Input Qin Qin -+ Qnet
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The lower heating value, LHV: water appears as a gas in the products.

LHV =Q,, with H,0O,,. In products

vapor

The higher heating value, HHV, water appears as a liquid in the products.
HHV =Q,, with H,O;,,, In products

Fuel —_— Combustion 205
Q C.H, Chamber _>Nj
77 . — out Air ]
combustion HV Products
Reactants ‘ Q,..= HV P, Tp
Tx Py
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