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Example #1: Static Jet Engine Thrust

 Given: Stationary jet P, T,
engine on test stand

~ ~_ M.
ue
—>
Pe
TE
T R

« Find: How does force required to hold stand depend
on ambient and exhaust conditions

» Assume: steady-state (d/dt = 0), inviscid flow, uniform exhaust
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« Analysis: P,y To
1st need to define CV/CS |
HOW?
Where you know (or want
to know) values!
Mass q ‘
0=—-fpdV + [p(li -)dA
dt/ey cs
0=0+ Ip(urel ﬁ)dA = Zmout _Zmin
Cs
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Example #1: Static Jet Engine Thrust
* Analysis: b, T T
Momentum
- .
already defined CS, but need | m, iy U
reference frame P
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Example #1: Statlc Jet Englne Thrust
° Analy5|s Pa> Ta % n
Momentum . i
R= jpu A dA+jpndA jpfdv

Rin posmve X- dlrectlon

R= IpuX(UX -)dA+ [ pidA—0
CS

assume negllglble change Aa
R= Iqﬁ - )dA + Ipux(u A)dA + I L -N)dA + I pAdA + jpndA
left nozzle over left right
b [p. AL [ A + p.CIA- D] + | poa

top,bottom
—A_ — (v ; _ Is this the same as the
AmATA ’R (i, + 1 Ju. + (p. — PJA static thrust?
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Exammple #2: Turbine in Jet Engine

+ Given: Jet engine turbine Q
connected to the rest of the

engine

from
combustor

with inlet and out properties
shown, and F=force turbine Pa
structure exerts on rest of engine

« Find: Conservation equation relations for turbine

» Assume: steady-state (d/dt = 0); inviscid flow; uniform at i, e
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Example #2: Turbine in Jet Engine

. Q- Toan CS
Analysis: from Q
cVo combustor .,
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Pe

Mass h
Pa A, -

Momentum
Energy
Entropy
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