0 dc
) 1& _ fopo—fl(po+a—zdxj dR = dm- =
) ) Co dR < ¢otde with dx »>0: To—>fi—>f
0—> — op
< dx po-l-—dX fd
‘ X
dR o P ax—gr=dm | :dm =—
OX dr v
0
f 1 op dc
° g _U&_R_dr

drR . : -
wh R “gm 'S resistance force per 1 kg of flowing gas.

er P _dp
For steady state mode ox  dx

dx
P r————— . :
_udp—Rdx = %dc ‘ cdc = —odp — Rdx ‘ The equation of the_change in
dr the amount of flow In
unidirectional flow

Integrating from 0-0 to 1-1 cf _c2
0 I vdp — I Rdx
Py X0




Clz_cg = I[jpudp—)j}Rdx
2 Py X0

* Theoretical expansion R(X) =0
Po
2 2 Po
Cit —Co _ IUdp J‘UdpzlmexH:hO_hlt
2 Py Y

2 2
—C
%20:%_%

** Real expansion

R=f(x) It is known that R = f (A, Re=¢(c,v,d), channel gurvature, ...)

in particular, the possibility of
separation of the boundary layer
under diffuse flow

In the turbine theory, the momentum equation for the flow in the channel in case of
actual flow is replaced with the experimental data.



2.1.4. Energy-conservation equation

Supplied energy

G,po.tos Particular cases
Ug,0,Ng a) =0

2 2
Co G
—+hy=—=+h +I
o tho="+h




Po.lo.py are set. Determine the velocity at the channel outlet when q=0,1=0

* Theoretical expansion

pO C2 Cl2 (‘,12 —CZ
ho_ Ty ?O+hO:?t+h1t t2 C):ho_hlt
A
h 4 Clt:\/z(ho_hlt)‘FCg <—— hB Jx/kr
T If h in kilkg = ¢ =,/2000(hy —hy )+ ¢
P, \/ Cg
=44,7,/(hy — +
h1t J Cat ( 0 hlt) 2000
3 H, =h, —h, Isavailable heat drop per channel
** Real expansion
Po
o t ¢, G
2 0 ~0 _1
P > +hy > +h
h A 2
Co
= =44,7,/(h, —h )+
* 0 E \/( ")+ 2000
1
H; = ho —hy s real heat drop per channel
hy ! hy

Wy



Comparison of application of the equation of momentum and energy conservation equation

Theoretical expansion

Po
ho_ t
A

h A
o
I
Pq
hy |
S
Real expansion
Po
hO_ b
A
h A
o
I
hlt !

Ny

P1

The equation of the amoun

of motion

2 2
—C

Cit :\/z(ho_hlt)“:g

Clz_cg = Ijpudp—)j} Rdx
2 Py Xo

It is necessary to know
the thermodynamic
process along the
channel

Energy conservation
equation
2 .2
Ct —Co _
%=y —hy

Cut =\/2(h0—h1t)+cg

¢, =2(hy—hy ) +¢3

It is necessary to know
the initial and final
state



*** Elow acceleration

2 2
—C
4 5 : _—ho_rh

If h,<h,, c;> cythe flow accelerates (convergent low)

If h,>h,, ;< ¢,the flow decelerates (divergent flow)



2.2. The flow characteristics during
Isentropic expansion of gas in the channels

The channel, in which the flow smoothly accelerates, is called a nozzle one or a
nozzle.

The channel, in which the flow smoothly slows down, is called a diffusion one or a
diffuser.



