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Afver using eqna. (iv) and (vi) in eqns, (i) and (1) it follows that
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With the definitions C, = m% p:mlf.}lldl:n -Dﬂ%pcm:.E )
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Sp = s/t)cos o [Ap ftpe, D] tvizn)
The blade load ratie, eqn. ﬂfﬂr Is —— {E.JEJ
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At cascade exir the EWIllliln.Iil m:m:ﬂnhhdtunﬂnmﬂ:q; by the amount
of the deviation,

8y -n,‘{ -5 = £5.5-1,5 = &4deg
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= {32/45)0.85/5in(2 x 64°) = 0.767

From the velocity trian = = theng = n-di
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From eqn, Muhuncumnimunmhmm
C; = 2x0.767 x cos 45.71% x ran 647 +0.0476 x tn 45, 71°
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Solution (2) The loss in total-pressure across a compressor cascade due to
irreversible processes s, for an incompressible Qow,

Ap, = Py 7Py * mf":""%’-"‘“r.z'“::)

= -Ap+ %-p.clz[l'-tcz.(ﬁlfl

where Ap = Py =Py is the su.'.ch.-'. pressure riss m:nn the cascade. ‘Fﬂﬁnl €08 oy
=c,co80, = ¢ =constant

Bp/zee) = -8p/3ee) +( - cos’a fcos’a))
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From the definition of diffuser aﬂcim:r
' 1, 2
ap = Fole) ¢y |
' ) 2 2
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{b} For a compressor cascade of specified geometry the d;l‘.ﬂua!m factor D;F

increases rapidly with increasing inlet tlcnr_ angle as the positive stall “point” is
approached. With a, = 30 deg, s/2 =0,8 and DF = 0,6 substituted in the Lisblein

formula;:=- .
0.6 = 1-cosa /0.866 +0.4(stn o, = 0.5774 cos a,)
Putting X = cosa, {1-:1}]"2 = sina, and rearranging,
x(1/0.866+0.4x 0.5774) = ﬂ.i[l + {1 -xljlfz]
S @dbix =1)° = 1-x? )

13t - 5.9:&:-1;}/-/

- X = cos @ = &.92!;1_3 = 0.5329

Thus, the maximum inlet flow angle (i.e. for positive stall) to give a diffusion
factor D_ = 0.6 s " .

8 = 51.$ﬂ
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{c) With c, = ¢, cos a, = 100 x cos 57.8° = $3.29 m/s, the toral pressure loss
coefficient is Immediately found, i.e.



I« dpof(-lipn:} - 149;{-;-:: 1.2 53.20%) = 0,0875 "

Using eqn. (1),
c, = 1-(.0875+ sec’ 30°)/aec’s7.8°
- 1 -(0.0875 +1.3333) x 0.5329%
= 0,5965
" The pressure rise is,
- Ap = P,"P; *= %ﬂppﬁ: -’%_—z 0.5965 x 1.2 x 10t
= 3,579 kPa
From eqn. (ii) the ditfuser efficiency is,
7 = C ;[t-e:ﬁ: :Llfn‘.li o,)

= 0. 5955;(1 -0.53292/0.866%) = 0,5965/0.6213
= 0.9

The drag coefficient Is defined, eqns, {3.16b) and (3.17), as
Cp * D!{%pn :t} = s4p cos emf(%p e:t )
(AL

1 1 a .
where wne = -.I(u.nal+nn¢:) = iﬁ“ﬂ“-a +un30°) = I.DEIE'I.
47.27 deg
. Cp =0.0875x0.8x cos® 47.27°

,;:;';

= 0.0219
The 1ift coefficient is defined for & compresscr cascide, eqm, (3.18), as

= E(IJ'!}mefnnn :‘lnaz] -C,wna

m ™

= 2x 0,8 x cos 47.27°(tan 57.8° -usu"} 0. 0219 x1.0827
= 1:“?2 - u|m1

= 1.074



