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Nomenclature

Qree /m, (ki/kg)
particular gas constant (kJ/(kg-K))

A area (m?)

Cp specific heat at c. P. (kJ/(kg K))

Cy specific heat at c. v. (kJ/(kgK))

COP coefficient of performance

d exact differential

E stored energy (kJ)

e stored e. [ unit mass (kJ/kg)

F force (N)

g acceleration of gravity

H enthalpy (H= U + PV) (kj)

h specific enthalpy (kJ/kg)

K Kelvin degrees

k specific heat ratio, CP/CV

kt thermal conductivity (W/(m-8C))

M molecular weight or molar mass
(kg/kmol)

m mass (kg)

N moles (kmol)

n polytropic exponent

n isentropic efficiency

Nen thermal efficiency

P pressure (kPa, MPa, psia, psig)

Pa Pascal (N/m?)

Q...  net heat transfer (kj)

net
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universal gas const. kj/(kmol K)
entropy (kJ/K)

specific entropy (kJ/(kg-K))
temperature ( C, K, E R)
internal energy (kj)

(l,:ec ic zntemal energy

volume ( m3 )

velocity (m/s)

specific volume (m3/kg)

molar specific volume (m3/kmol)
distance (m)

exergy (kj)

quality
elevation (m)

net work done

W, Im, (kj/kg)
weight (N)

inexact differential
regenerator effectiveness
relative humidity
density (kg/m3)
humidity ratio
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net

Subscripts, superscripts

actual

boundary

saturated liquid state
saturated vapor state

saturated vapor value
minus saturated liquid
value

generation

high temperature
heat pump

low temperature

net heat added to system
or net work done by system

other work done by shaft and

electrical means

= E

e

REF
rev

sat

-m~.~l~t<

constant pressure
refrigerator
reversible

isentropic or constant
entropy or reversible,
adiabatic

saturation value
constant volume
initial state
finial state

inlet state

exit state

per unit time
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CLOSED mass NO
GAS Y STEM
2 kg
3 m3 m = constant
energy YES
Fixed
boundary
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Control surface

CONTROL
VOLUME

| % | ‘2.4 "8
boundan

L

Firned

Ll R R R R R R

energy YES

[ P — — e — — ——

WWW.AEGHBALLBLOG.IR - . -
6 EGHBALLD@GMAIL COM Jol Jud - Gyalasge)s



,n.uuuu uales

S (o0 AU JOlaT Cumidg )3 i CmoS b 4 +

+ Pressure P
+ Jemperature T

+ lolume V
+ Mass m
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+ Mass + Jemperature
+ lolume + Pressure
+ Total energy + Age

+ Mass dependent property ~ + Color
+ Mass independent property
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m é | % i) Extensive |

V v : v properties

T — | 7 7T

P P : P h Intensi:.re
| properties

P P : P

,_ Volume _V m° mass m( kg
= — p: —
mass m| kg volume V\ni
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SI USCS Slug
Mass Kilogram (kg) Pound-mass (Ibm) Slug-mass (slug)
Time Second (s) Second (s) Second (s)
Length Meter (m) Foot (ft) Foot (ft)
Force Newton (N) Pound-force (1bf) Pound-force (1bf)
Lbm)(322
_ma WPMG225)  bm f
T T X
m ft
.- ma:(1kg)(182) _kgm Cma WAL o g
Y N &2 = T TV
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State 2 Process Property held
constant
isobaric pressure
isothermal temperature
isochoric volume
Process path
iIsentropic entropy
State 1
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200C 23 C 32°C  32°C
30°C 32°C
35°C 40°C 32°C 32°C
42°C 32°C
(@) Before (&) After
Fi

Final state
e

Process path

Initial
state

System

Boundary \

________________

Constant Pressure Process
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Nitrogen
T=25C
W= 0.9 m3ﬂ-{g

(@) State | (b) State 2
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p_ Force F _
~ Area A I:)abs = I:)atm T I:)gage Glo ;Lles +
N P — P W Lid +
1kPa =10° — vac abs
mN Pgage = Faps — I:)atm (S ) )L““‘g& 5 +
1 MPa =10° — =10° kPa i i
m
Ponge
————————————————— i Pan ——— -
Pvac Pabs
Y
A
P P o
Pabs
Absolute Absolute
Pabs =0
vacuum vacuum
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AT K = (T, C + 273.15)- (T, C + 273.15) g &
= T'C -T'C = AT'C gls 4
AT R=AT'F ol &
C K F R Sl #
99.975 373125 211955 671.625 Bxgigfalt";i;’:n‘:f 9
ToF = _T°C+32
0.01 273.16 32.02 491.69 Triple point of T K — TOC'I' 27315
T R =T F+ 459.67
TR =18TK
-273.15 0 -459.67 o) Absolute zero
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