E;émplge #3. Compressor

 Given: Engine compressor with known
inlet conditions and specified pressure m, —-""

ratio (Pos/Poy) Poz Pos
02 ToS
i - 1 Image copyright of Rolls-
- Find: Stagnation temperature (T,) qt Rovoe pre (5005,
compressor outlet and power per unit
mass flow required to run the
compressor
e Assume: , , ,
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Examplge #3. Compressor

* Analysis:
1st define CV
Mass

Energy

Entropy
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Adiabatic Efficiency

 m= ratio of enthalpy change across device and
enthalpy change if device was: 1) reversible, 2)
adiabatic, 3) same inlet state, 4) same exit
pressure AND must be <1

» For a compressor,

hoss B hoz h03 "o,
77(: - h03 _ ho2 OR n. = h03 _ hoz
W - s
S c,ideal < 1
Wc,actual
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Examplge #3. Compressor

e Analysis:

m, mg

Po2 > _'_) Po3

T02 / T03
W

(a1 |T, =T, 1+ —|| = | -1
M| | Po,

W, /m, =c,(T, -T, ) AF4451




Example #4: Engine Diffuser

 Given: Engine diffuser on aircraft Yo
flying at known velocity and ambient o m,
conditions T P
(_\ Toz
u
« Find: Stagnation temperature (T,,) and Par Ty
pressure (p,,) at diffuser outlet
» Assume: , ) :
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Example #4: Engine Diffuser
diffuser
 Analysis: 1 o
1st define CV -
M —> T Poz
ass <D Toz
" \_
Energy 0. T,
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diffuser
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 Analysis: 1 exit
h,, —h, h,, =,

My = h, —h OR 74 = h, —h v
po To %71 1 2 %_1
— =1+ - =IPo, = P, 141 ——
pl Tl
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