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Conservation of Mass

Control Volume Analysis
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First Law of Thermodynamics

Control Volume Analysis

ECV (t + ∆t) − ECV (t) = ∆Q + ∆Wshaft + ∆min(e + Pv)in − ∆mout(e + Pv)out

The 1st law for a control volume can also be written as a rate equation by dividing the above equation
by ∆t and taking the limit as ∆t → 0

dECV

dt
= Q̇ + Ẇshaft + [ṁ(e + Pv)]in − [ṁ(e + Pv)]out

where ṁ = ρv∗A

Note that

e + Pv = u + Pv︸ ︷︷ ︸ +
(v∗)2

2
+ gz

= h(enthalpy) + KE + PE
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