CHAPTER 13

13.1

(o0.0/1z2/7,0)

At point 1:

a;= /RT, = /(14)(287)(288) =340 m/sec

Vi=Jul +v? = ./(639)7 +(232.6) =680 m/sec

6, =Tan" % = Tan™ (._____23 3 '6)'= 20°
u'] 639

vi = (M) = 26.38°
K_=0+v=20+26.38=4638°

At pomnt 2:

o= JIRT, = J(14)(287)(288) = 340 m/sec

V2 =680 m/sec
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v

My=—L = @ =7
a, 340

623 0°

vy =26.38°

Ki=0-v=-2638°
At point 3:
B3 ="2[K )+ (K.} ="2(46.38-26.38) = 10°
vy =12 [K_ ) +(K.)2] = V2 (4638 -26.38) = 36.38°
M;=24 |

To obtain the other flow variables at point 3, note that:

P =7.824 and Po _ 14.62

P Ps

py= L2 Bo Bo (—i—) (1)(7.824)(1 atm) =

Po, Po, P 14.62
Tﬂ TU
L=18and — =2.152
T, T,
e 2 1= (L syesy - pa0sE
YTOT, T, \21%2 ' '

a3 = JRT, = /(14)(287)(240.9) = 211.1 m/sec
V3 =Msa; = 2.4 (311.1) = 746.6 m/sec
u; = V3 cos B3 = 746.6 cos 10° =[735.3 m/se

v3 = V3 sin 83 = 746.6 sin 10° =]129.6 m/se

To locate point 3:

Along the C,. Charactenistic:
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Thus:

9zwc: 1/2 (92 + 93) = 1/2 (0 + 10) = 50

Have = 2 (}.lz + }.13) =15 (300 + 24,620) =27.31°

%}i = Tan (Baye + Have) = Tan (5° +27.31°) = 0.6324
X
y = 0.6324 x —0.00765 6}

Along the C. characteristic:
Oave = V2 (6, +03)= 15 (20° +10°) = 15°
Have = V2 (1 + p3) = Y2 (30 + 24.62) = 27.31°

% = Tan (Oave - ave) = Tan (15° - 27.31°) = 02182
X

y=-02182 x + 0.0684 @)

Point 3 lies at the intersection of Eqgs. (1) and (2)

y = 0.6324 x -0.00765

y=-0.2182 x + 0.0684

Solving simultaneously: x =0.08%94
y=0.0489
Thus: [(x3, y3) = (0.0894, 0.0489)
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