Esercizio Mattingly 9.35

m 40 | kg/s Cz2=Cz3
w 1000 | rad/s M1 0.3
Ro 0.4\ m M2 1.15
Ttl 1780 | K al,3 0
ptl 1,400,000 | Pa Wr 0.08
ATt 230 | K Ws 0.04
R 287 | J/kgK
cp 1243.6667 Y 1.3
g 0.7607961 k 0.2308
k=Y"1- 031 k=LEL _ 2034
oy 13 7 S 2(y—-1) 06
Sezione 1
¢1=1+—%—Mf=1+015032=10H
_Ttl_1780__1755 X
7y, T 1.014
1400

1
lpf 1.0140.231
ap1 =+ YRT;y =1.3-287-1780 = 815-m/s
a; =+YRT, =1.3-287-1755 =809 -m/s
C; =M;-a; =03-809 =243 -m/s
Cgp =Cy-sina; =0-m/s C,1 =C;-cosa; =243 -m/s

m
U=a)r0=1000-0.4=400-?

A" .
iy = ptlx‘l_mAlRlp _ Pr1dir'Ps
ag1 At
Y(M) =yMyp~*

W, = yM, 7% =1.3-0.3-1.0147383 = 0.370

p _ A _ may 1 40-815 1 — 0.0629 . m?
17 cosa cosapy ¥, 1400-1030.370

Sezione 2
M, = 1.15 Ty, =Ty = 1780 - K w = 0.04



y—1

W, =1 +TM22 =1+0.15-1.152 = 1.198
T, = Ty _ 1780 _ 1486K
27y, 1198

atz = \/YRTtZ == '\/1-3 N 287 . 1780 ES 815 . m/S

a, =/YRT, =V1.3-287 - 1486 = 745 - m/s
C, =M, -a, =1.15-745 = 857m/s

| P2
w =Pt1_Pt2=w _ Pt1 R
s P2 — D2 s @(1—&)
Pt1 Pe2
Pt1 _ 1400 - 103

— = 1,370KPa

Ptz = ~ = —
1+ ws <1 — gbz_E> 1+ 0.04 (1 - 1.1980.231)

-1

- -1
P2 = P, = 1370 - 1.1980231 = 627 - kPa

Dall'equazione di Eulero (con Cy5 = 0):
Aht = —UACQ = —U(C33 - CQZ) = UCQZ

oAb AT, 230

2" Ty T 200~ /1om/s
_o G TIS

@, = asin C, - asin o= = 56.

C,, =C,-cosa, =857 -cos56.5=473-m/s
Y, = yMyp; X =1.3-1.15-1.1987383 = (.748

AZR matz 1 4‘0 * 815 1
Az - -

= = — = = 0.0576 - m?
cosa, cosa,p,, ¥, 0.5498-1,370-1030.748 m

Sezione 2r

m
Wez = Coz — U = 715 — 400 = 315 - —

W, = |w2, +W2 =+/473% + 3157 = 568 —
2 — 02 z2 — - S
W 315

p, = atan sz = atanm = 33.7°
W, 568
MZR == a—2=m= 0762
y—1
Yr=1 +TM22R =1+ 0.15-0.762% = 1.087

TtZR = T21/J2R = 14‘85 . 1.087 = 1615 - K



1 1
Pror = P2k, = 627 - 1.0870231 = 900 - kPa
Sezione 3
C,3=0C,, =473 -m/s a=0-C;=C,3=473-m/s Co, = Om/s
Ty = Tyy — AT, = 1780 — 230 = 1550K

C3 4732
T3 =Tt3 —E= 1550—m= 1460K
T, 1550
3=, T 1460 007

as = /YRT; =V1.3-287 - 1460 = 738 - m/s
ars = /YRTs = V1.3 -287 - 1550 = 760 - m/s

_C3 _473_0641
3T a, 738
Sezione 3r

m
Wes = Cos — U = —400 = 400 —

m
Wy = |wZ, + W3 =+/4002 + 4732 = 619 -~

3 —400
ps = atan W = atan 173 —40.2°
wW; 619
M3R = (,l_3 = ﬁ = 0.839

Y3p =1 +TM32R =1+0.15-0.839%2 = 1.106

Tisgr = Tror = 1615K

900 - 103
Pezr = — 875 - kPa

Pt3r 1 —
1+ w, <1 - z’b;?) 1+ 0.08 (1 - 1.1060.231)

ps = prarik = 875 - 11060231 = 566 - kPa

Sezione 3

= 1
Pe3 = Pgl/Jéc =566 -1.0620231 = 734 - kPa

Y, = yM;yp3% = 1.3-0.641-1.0627383 = 0.662



A - Asg  mai 1 40-760 1 — 0.0626 - m?
> cosas; cosazppz W  734-1030.662 m
Parametri dello stadio
op = h, —hs; 1486 — 1460 0.0881
~ hy—h; 1755-—1460
. 1 1550
— T e E—r—a—
S 1780 —0.932
1—m 1— ( 734 ) '
1400
| In 1550
nt 17790
ee=—t=— 1780 _ _ 928
kinmy 55311 734
' 1400
cp,AT, 1244 -230
U? 4002
1 2| 2R 3R 3
Tt 1780| 1780.0| 1614.3| 1614.3| 1550.0
T 1756.3| 1485.3| 14853| 1460.9| 1460.9
pt 1,400,000 1,370,211 | 897,283 872,762 | 731,764
p 1,320,966 | 625,488 |625487.9| 566,246| 470.7
M 0.3| 1.1500| 0.7609| 0.8366| 0.6375
C/W 242.8 856.1 566.4 617.7 470.7
W/C, 242.8 470.7 470.7 470.7 470.7
W/C, 0.0 715.1| 315.1|  -400.0 0.0
a 0 56.65 0
B 33.80|  -40.36




