V5.11: Thrust from Water Nozzle

(Related to Textbook Section 5.2 - Newton's Second Law - The Linear Momentum and Moment of Momentum Equations)

Momentum flux out of a control volume can be related to forces acting on the control volume surface. In this video, a horizontal momentum flux of water is created when the garden hose is turned on. A corresponding reaction force acts on the garden hose, pushing it backwards. The force on the garden hose is primarily created by the pressure forces that the water exerts on the hose. By the principle of action and reaction, those forces are equal (in magnitude) and opposite (in direction) to the forces exerted by the walls of the hose and nozzle on the water stream. In other words, the forces that turn the water from the vertical direction (entering the nozzle through the hose at the top) into the horizontal direction (exiting the nozzle). The garden hose stops moving backwards when the stiffness of the hose balances the force created by the water jet.
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