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The Fluid Mechanics Textbook and Eq. (6-29) on page 239 read:

When the mass i of the control volume remains nearly constant, the first
term of the Eq. 6-28 simply becomes mass times acceleration since
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Therefore, the control volume in this case can be treated as a solid body, with
a net force or thrust of
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acting on the body. This approach can bhe used to determine the linear accel-
eration of space vehicles when a rocket is fired (Fig. 6-19).

There is ambiguity in nomenclature since lf,oOdy isused for (externa) force acting on control volume (CV;
zero in this case) in Eq.(6-4) on p.230 and subsequently in many other equations (e.g. Eq 6-11). | propose

to use subscript “trust,” that is Ifthrust , Sinceit isathrust force from the departing (or imparting) part of the

“whole fixed-mass system” on which no external forces are acting (like arocket jet engine or firing a
bullet). When a part of afixed mass system is fractured (departing from each other) then the momentum
flaxes exert the action/reaction forces on each other. The physical explanation is given by relevant
labeling of the momentum equation (Eq. 6-28, p. 238) below:
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Therefore, from the above equation:
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NOTE: The remaining massin the CV exerts pushing force onto the departing mass equal to and in
opposite direction (sense) to the thrusting force of the departing mass onto the massin the CV
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