Ex. 7.2

Solutien. The specific work required to compress the afr is AW = & 3 -h L "
. ) . el o
l..I2 Cqor the. flow being without swirl ar impeller enxy. It follows from the velocity

triangle at the impeller exic (see sketch) that

592 = Uz"crz fan ﬂz

= 500 - 120 x tan 26,6° ‘2
= 440 m/s - [
AW = 440x 500 = 220 kj/kg ' '
Uz
The theoretical power needed (i.e.
ignoring mechanical losses) is g2 -

W= mAW = 2.5x 220
= Sﬁﬂ.kw
Hence, the actual power needed is
P = v -
w./ T 550/0.95
= 578.9% kW
The eqguation of continuicty, with '::r.l = €y is
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With the assumption that the flow at entry is incompressible, the densiry p, car
determined from the stagnation pressure and 1emperature,
5
Pp TP = pnl,ﬂ:RTal} = 1.013x 107 /(287 x 288)
1,226 kgj’ma
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The total to total afficiency of the compressor fegr——20) i3
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Ex. 7.3

Selution. The absolute Mach number ar impeller exit (eqn. Z+24) is

172
M, = c2/22 = cz/{yRTz}
so that c, and Tz need to be determined. From the velocity wiangle at impeller

[N
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exit
2 2, 2 2, 2 _ 2, 4062
<y o2 +Gr2 = {nr-’-; Uz} te , {0.9x 366)” + 30,5
= 1.094x 105
From the definitions of specific work {egn. 7=%) and slip factor T.1la.
A
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AW = o U, = ho?. LS Cp{Toz T
1 2
= CTy-T)+3 ¢
' 2 2
- = . 366 /10 = 408 K
ST T°1+¢SUIJCP = 288 +0.9x /1003 4
. _ 1 2 1 5 _
ae T2 = Tn-l -5 ¢y .a"Cp = 408 3 x 1.054 x 107 /1005 = 353,5K
Thus,
5 173
M, = [1.094 x 10° /(1.4 x 287 x 353.5) = 0.8778
The rate of mass flow s m= pzﬁz .2 where the density is Py = pzj[RTz}. The
static pressure p 5 must be determined by first sclving for the impeller total pressure
ratio pnzfpol and then relating p 3 [42] Py2 by means of the isenmropic temperature~-
pressure equation. Thus, the impeller total to total efficiency is -
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v/ (y=1)
Py Ty 383.5,%+9 3.3
e = (=223 = 1/1.1547°7 = 1/1.651
P T 408
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P2 Pg 3.047 5 - oI3X
,"pza—_—_,plsl'ﬁslxlﬂ = 4400 . 13'5'*?-15
Paz Por 9 * K ,
m = p. A c JRT.) = Hréx 10 x0.1x 30.5/(287 x 353.5) 186-9<
2 q rl 2z !\
= B580kg/s 56202



