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THE NUMERICAL CALCULATION OF THE PROBLEM
OF JET FLOW OF HIGH -SPEED PASSENGER TRAIN FLOW

OF AN IDEAL COMPRESSIBLE FLUID (AIR) MOVING

IN A HORIZONTAL PLANE AT A CONSTANT SPEED

Egamberdiyev B.B.
The assistant of ¢l nformati on
The Institute Tashkent Railway Engineering, Uzbekistan, Tashkent

There is obtained in the numerical solution of a jet steam of air aetifiect motion flow

high speed train. An analytical expression for the velocity distribution and the force of the flow
of air traffic high speed train.

Keywords:calculation, calculation, highpeed passenger train.

The consideregroblem, solved analytically earlier, published in [1]. Below
is a numerical calculation of the velocity distribution is displayed in the Gow

(Fig. 1). Assuming that the train rail is in horizontal position and the originen th
front of the train.
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Thearea of flowG, has along with solid boundaries, the free surface of DE,

tear off at point D, from the surface of the wagon, along which will take tlse pre
sure constant. In this regard, we cortddcmapping of curren to flow G, cor-
responding to the boundary area of Figure 2.
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Fig. 2.

Thenintroduced the velocity potential functip(x, y) and stream function
vy (xy) satisfies the Laplace equation and the complex potential
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w(2) =/ (xy) + %y is an analytic function, both in the curreatand in the a-

nonical domainGg, wherez = x+

Usingthe principle of correspondence of boundaries and entering, as-a fun
tion of Zhukovsky:

w(z):ln_v—ozlniﬂq ,
Viz) V()

whereV (z)=u -iv conjugate complex velocityy, V the components of the velec
ty vectorV =ui «j; g T the inclination angle of the velocity vector of the air-pa
ticles to the horizon.

To determinethe function of Zhukovskyw( 2 in the areaG, have the
boundary conditions given in [1]. Using the boundary conditions we obtain the

equation for the desired function:
P |‘
dt c a mt :I;L - wp ’I

~

e
;|_|f =
w(2= [\/—J—(t z) e (¢ 3 - VitNe-(t )7

By caIcuIatlngthe integrals, we obtain an analytic expression for the desired
function w( 2 in the areas, .

w( 2= J—J—{mF Wt )& Fie ) P

F(Oz) JI-xJe -t Je X1 f-. \/_x ;
Jf-x \/1 xle fe x
F(f.2)= J1- x\e -¢ e X1 c o Ji-x _ 1)

Jo- x Jlx/ea‘\/e\jaf'
)= J1- xe -1 ge  x \/_X
J1- x f/'lx/ee\/e«}&c-
Consideringequality (1) we obtain the expression for the function afi-Zh
Kovsky (3= 4nF( pWhere:
F(z)=F(0, ¥ B(f, )z F(c, )25'2‘ (2)
Considering equation (2) we obtain expressions for the conjugate complex
velocity distribution in the area,
u-iv ¥ (z) ¥F( J (2.1)
wherez = x+ . Now we define the velocity of the particles on the free surface of
the conditionsv, =\, lim F(x,0). Using equation (2), and setting=0 and calcul

— =) =) =) ) =) =) (D
m
—
o
N

ing the limit x- =, we obtain the equation =v ,( f, ,o where

2p-2 a

\/e f*'\/lfaﬂx/ECklleO 4. Jel-1+0
Je+1 %\/e f . 8 %mcg (3)

Hence equation (2.1) will be written in the form:







H:=(b-a)/(2*n);
S1:=F1(a)+F1(b);
=1,

X:=a+H;

While x<=(b-h) do begin
S1:=S1+(3+i)*F1(x);
X:=X+H;
=-

end;

Sim:=S1*(H/3);

end;

In this part of the program algorithm we check for each value of f, che coi
cidence predefined values LBF, LFC, LCD and finding the most approximate r
sult of this configuration trains Talgafrosiyob.

min:=minLBF+minLFC+minLCD;
f:=al,;

while f<=a2 do

begin

c:=b1;

while c<=b2 do
begin

e.=cl;
while e<=c2 do
begin
fef .= daraja(1/2,abs{p);
f1f := daraja(1/2,absf));
feflf .= daraja(12*alfa,fef+f1f);
fel .= daaja(1/2+alfabetta,abs(d));
fee := daraja(1/2,abs(e));
fec := daraja(1/2,abs(@);
flc := daraja(1/2,abs{a));
feclc .= daraja(2*betta,fec+flc);
fell := 1+fee;
if (fe11=0) or (fec1c=0) then
begn

kfell .= fell+epslon;

kfeclc .= feclc+epslon;

FO:=(fel*feflf)/(kfel1*kfeclc);

end;

FO:=(fel*feflf)/(fell*feclc);
Lbf:=Hpoyezd*Sim(0+epslon;épslon)*F0/pl;
Lfc:=Hpoyezd*Sim(f+ epslon;cepslon)*F0/pi;
Lcd:=Hpoyezd*Sim(c+ epslon;Epslon)*F0/pi;
minLBF:=abs(LbfLbf1);
minLFC:=abs(LfeLfcl);



minLCD:=abs(LcdLcdl);
minl:=minLBF+minLFC+minL®;
if min>minl then
begin
min:=min1;
KF.=F;
kC:=C;
ke:=e;
KLbf:=Lbf;
KLfc:=Lfc;
KLcd:=Lcd;
KFO:=FO;
Kmin:=min;
end,;
Conclusion results:
cou := StringGrid1.RowCount;
StringGrid1.RowCount := cou + 1;
cou:=coul,
StringGrid1.Cells[0,cou] := IntToStr(cou);
StringGrid1.Cells[1,cou] := floattostr(f);
StringGrid1.Cells[2,cou] := floattostr(c);
StringGrid1.Cells[3,cou] := floattostr(e);
StringGrid1.Cells[4,cou] := floattostr(Lbf);
StringGrid1.Cells[5,cou] := floatistr(Lfc);
StringGrid1.Cells[6,cou] := floattostr(Lcd);
StringGrid1.Cells[7,cou] := floattostr(FO);
kLcd,' KFO=', kF0);
e:=e+HqgadamE;
end;
c:=c+HgadamcC,;
end;
f.=f+HgadamF;
end;

edit15.Text:=floattostr(KLBF);
edit16.Text:=floattostr(KLFC);
editl7.Text:=floattostr(KLCD);
StringGrid1.Cells[0,cou] := IntToStr(cou);
StringGrid1.Cells[1,cou] := floatistr(kf);
StringGrid1.Cells[2,cou] := floattostr(kc);
StringGrid1.Cells[3,cou] := floattostr(ke);
StringGrid1.Cells[4,cou] := floattostr(kLbf);
StringGrid1.Cells[5,cou] := floattostr(kLfc);
StringGrid1.Cells[6,cou] := floattostr(kLcd);
StringGrid1.Cells[7,cou] := floattostr(kF0);
end; end.
Starting the program and the results obtained:
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24800

- Form1 =
H Tal'go ° Lbf |11 Start
Al ks Lic 25
Betta |¢i
N 5 Led 21 At s Clear
0.01 <=f<= |03 HF [oor [1.15073128132445
031 <=g<= [031 Hc o [zzaoataseaanzal STOP
[10T <=a<= [121 HE [0 [z.03ss5071608083
# i |c: |e |Lbf |ch |Lcd |ch
34788 0.29 03 1.08 2.40234638263029 | 2.12894638692039 0.292505061726864 |0.560616101881235
34789 0.29 0.3 1.09 2.25883545187493 | 1.9876965240039 0.267106841345877 | 0.560300972637481
34730 0.29 03 11 213714777698911 | 1.86793671513525 0.245974352863448 | 0.559699665769782
34791 0.29 0.3 11 2.03222088929176 | 1.764725767 75397 0.228089566982216 | 0.558864646200154
34792 0.29 03 112 1.9405005275306 | 1.67458595933955 0.212740042595341 |0.557307830240985
34793 0.29 0.3 113 1.853407 78374056 | 1.59495704038836 0.193410895798057 | 0.556807353816242
34794 0.29 03 1.14 1.78701968919925 | 1.5240375738365 0.187719964030238 |0.555611809797432
34795 0.29 0.3 1.15 1.721869031 48395 | 1.4602909553541 0.177377148438757 | 0.554343004041353
34796 0.29 03 116 1.6628141323908 | 1.40261899892479 0.168157964486185 |0.553017805360067
34797 0.29 0.3 117 1.60895140939623 | 1.3501 2690191988 0.159885790363595 | 0.551649425067341
34798 0.29 04 118 1.5595550404292 | 1.30209446303046 0.152419626764448 | 0.550248312193565
34799 0.29 03 1.19 1.5140343300492 | 1.25793447184173 0.145645470246347 | 0.548822808617131

The result shows that the coefficients f, c, e are, respectively: f = 0.08;
c=0.44; e =1.08.
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