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Quiz 7. The horizontal nozzle in the Figure has D;=10 in and D, =6 in.
The inlet pressure p;=60 psia (absolute pressure), and the exit
velocity V,=85 fps. Compute the tensile force on the flange
bolts, Fg. Assume incompressible steady flow. Density of the
fluid flowing through the nozzle is p = 1.94 slugs/ft3 .

e Linear momentum equation:

at_[ KpdV + Mout Voutr — MinVin = F
cv
CcS CcS

Note: Attendance (+2 points), format (+1 point)

Solution:

Y Eo= Vo) oy — ()i, (+3 points)
Where

Z E =Fg+ pl,gageAl - pZ,gageAZ

Ve)in = (VD) (pV141) = pA VY

Ve)oue = (V2)(pV242) = pAyV3

Thus,

Fg + P1,gageA1 — P2.gageAz = p(A2VF — A1VY)

or

Fp = p(AV5 — AVY) = D1,gageAr + P2,gageAz (+1 point)
From continuity eq.

VlAl = VZAZ (+1 pOInt)

av, = (j—j) v, = (l;—i)z V, = (130)2 (85) =306~ (+1 point)

Thus,
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Fp = (1.94) (n (%)2 852 — 1t (15—2)2 30.62> — (60 —15)(2(5)%) = —1773 b (+1 point)



