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Control Volume Analysis

From the 1st law

dEcv

dt
↗ 0= −Ẇa − Q̇+ [ṁ(h+
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2
+ gz)]in − [ṁ(h+

(v∗)2

2
+ gz)]out

From the 2nd law

dScv

dt
↗ 0=

(
ṁs+

Q̇↗ 0

TTER

)
in

−
(
ṁs+

Q̇

T0

)
out

+ Ṗs

Which leads to the actual work output of the turbine, given as

Ẇa = ṁ [−T0∆s+ ∆h+ ∆KE + ∆PE] − (T0Ṗs)

The specific flow availability is given as

ψ = −T0(s− s0) + (h− h0) +
(

(v∗)2

2
− (v∗0↗ 0)2

2

)
+ g(z − z0↗ 0)

For a steady state, steady flow process

Ẇrev = (ṁψ)in − (ṁψ)out

İ = Ẇrev − Ẇa = T0Ṗs
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