Conserv ation of Mass

Control Volume Analysis

Rate of Increase of mass within

the CV = Net rate of mass flow IN − Net rate of mass flow OUT

d dt (m_{CV} ) = ṁ_{in} − ṁ_{out}

Week 1: Lecture 2

First Law of Thermo dynamics Control Volume Analysis

E_{CV} (t + Δ t) − E_{CV} (t) = Δ Q + Δ W_{shaf t} + Δ m_{in} (e + Pv)_{in} − Δ m_{out} (e + Pv)_{out} The 1st law for a control volume can also be written as a rate equation by dividing the above equation by Δ t and taking the limit as Δ t → 0 dE_{CV} dt = Q̇ + Ẇ_{shaf t} + [ṁ(e + Pv)]_{in} − [ṁ(e + Pv)]_{out}

where ṁ = ρv^∗A Note that e + Pv = u + Pv + (v^∗)^2 2 + gz

= h(enthal py) + KE + PE

Week 1: Lecture 2