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oo O A refrigerator shown in figure below uses 10 of power, rejects 14

KW of heat, and has a high- temper y reservoir at 400 K and
a low-temperature energ t 200 K.

= What is the rati(a(yﬁal QCA;EDy this refrigerator?
= Calc IqQ@}Nt 'ﬁé&tropy change

alr
i ?’[EIS refrlgerao gnpletely reversible?
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wrovs - A process during which the entropy r%”@m\g(constant is called an
isentropic process. tesa

0 L |
s (N “()W\N éﬁﬁ) or s, =1s, (kJ/kg-K)
51 \

No irreversibilities
(internally reversible)

l= Isentropic
'/ process

——
I
I
I
I
|

- 2
No heat transfer T
(adiabatic) # |
_ |
Sy =5 |
|
I -
During an internally reversible, So =81 S

adiabatic (isentropic) process,
the entropy remains constant. The isentropic process appears as a vertical
line segment on a T-s diagram.
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DO YOU REALIZE YOU ARE
INCREASING THE ENTROPY

EVERY TIME YOU

In the absence of friction,

raising a

weight by a rotating shaft

does not

create any disorder
(entropy), and thus
energy is not degraded
during this

process.

FIGURE 7-26

Hot body Ml
eat

80°C

\  (Entropy
\\\ decreases)

The use of entropy (disorganization,
uncertainty) is not limited to
thermodynamics.

\\ increases)

The paddle-wheel work done on
a gas increases the level of
disorder (entropy) of the gas, and
thus energy is degraded during
this process.

During a heat transfer
process, the net
entropy increases.
(The increase in the
entropy of the cold
body more than
offsets the decrease in
the entropy of

the hot body.)

Cold body

200

(Entropy
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From the first T ds relation \éo@(aﬁe\s).econd T ds relation

= So
o du Pdvodu=c, d&o’&e Al - dh v dP
O‘ T T

T T “@m
Js = ﬁé}!\e}g\l Page dh = C, dT v = RT/P

A broadcast from
channel IG.
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Constant Specific Heats (Approximate Analé 5)\)\(

\C.
" (k=1)/k ==

Settin tlé;ﬁq@\mal to 26% 26 O ) . (&) 2 (ﬁ)
we g s=const. Py V2

I
In — =

T *1deal gas

T U\ Rle I Valid for #isentropic process
In > =1In <1> *constant specific heats &

1, Va , '
R=c¢,—c,k=c)lc, The isentropic relations of ideal gases
and thus R/c, = k — 1 are valid for the isentropic processes of
( T;)) B ( " )Rl ideal gases only.

1y / s—const. v Tv*~! = constant

(T> _ (P’—’YU“R (P’-’> _ (Vl )'J‘ TP'~PF = constant
T] s=const. Pl Pl s=const. V? ‘

Pv¥ = constant
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Isentropic
Efficiency
of Turbines

irreversibilities (b:
e\,\w adla

The |sentrop|cproceb§s @5%\

heﬁ

Ideal
(reversible)

Actual
(irreversible)

.

P, P,
~Actual turbine work W,
[sentropic turbine work — w,
0y = hy — hy,
T —
hy, — h,,

The h-s diagram for
the actual and
isentropic processes
of an adiabatic
turbine.
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AS system

\._.v._.f'
Change
in entropy

= &Stotal &Ssystem + rﬁSla]ua

.. 10,000 kg/h
Entropy Generation in a Heat Exchanger

@¢ 30°C

system

0 (steady)

it

Rate of n;enmpy
transfer by heat

Rate of change

Rate 01-};[]“0[3}'
i in entropy

Mgeam 1 + M gipS3 ™ MgeamS2 = N1 4084 + Sgen

— msteam(sz o Sl) + malr(snt - 53)




