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Studying on the Principle of Designed Water Jet Pump.
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Abstract

The water jet pump, although actually used to a
limitted extent, has many potential applications.In many of
these case its efficiency becomes of secondary importance
and its advantages over other pumping units system from its
versatility and simplicity of operation and construction. In
intention of water jet pump, it is very important to know
characteristic affected by many factors, such as dimentions
of water jet pump , : nozzle-throat area ratio , distance of
nozzle , mixing chamber length and diffuser angle, etc.

This project deals with the determination of the
optimum nozzle-throat area ratio of the water jet pump so
that the best efficiency may be obtained. The analytical
efficiency equation derived here in to define the pump

behavior compares with experimental results.
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(Theoretical Analysis on the Characteristics of Water Jet Pump.)
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sunmbzininwsafiuinmde (Jet Pump Efficiency Equation ,1])
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munmIaueaifiag ( Continuity Equation )
Qd = Q+Q8 et (2)
Ad = Aj+AS oo (3)

2.2 mydariilarnEniwmangs ( Analytical Efficiency )
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Eﬂﬂﬂiﬂj'_'lﬂﬁlﬁﬂ“ﬂﬂ_ﬂﬂ( Velocity of suction )
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Ve = % = 9—%‘?@ = AU+ Vi )

2.3 7um3 [udii( Total momentum equation )
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_ START i
/Choose Menu 11,21,31.41 /

Input =z

if z=4 no ~{ END.

1

subroutine’ Input: §,7,a,
as oaj ’Ks sxj sKmuKd(f

1
Making Axis
xX=y

2 )2

no no
2=
yes

|

wr:u:e coord(u—f / write coord(u—ni /wplte coord(yﬁ)

R
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give u,uo,no,yo=0

give u,uo,no,yo=0

give w,uo,no,yo=0

4

calculate y,n

calculate y,n

|

/ plot .pixel(u,y) /

/ plot pixgl(u,n) /

calculate y,n

L 4

/ plot pixe_l(y,n) /

>

Lo

ves no ves no
Nmax-no no-n Nmax-no no-n
Ymax-yo L\ (¢4 Ymax-yo yoy
Umax-uo AR lmax-uo uo-u
ks mnaii| = ¥
¢=¢$+0.003 $¢=¢+0.003 ¢=¢+0.003
until n<B8 until n<B until n<@
print Nmax
Umax, ¥max

-

/ choose mom;I],Z],S]A] /

Y

read =z
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lilunsanlsznmean sdiman

PROGRAM IDEALIET (input,output);

USES crt,graph;
Var maxX,maxY errorcode,Graphmode,Graphdriver: integer ;
frmmmm e }

d,c,rs,rw: real;

ad,as,aj:real;

ks,kdif,kmc,kj :real; B,H,He,N,U,Y,NO.Nmax,UO,Umax..YO,Ymax
rreal; i,zz,z,V,T: integer;

al,a2,a3,a4,a5:real;

size : word;

p: pointer;

procedure head;
begin gotoXY(5,5);
writeln('Choose funtion [1] u-y [2] n-u (3] n-y [4] EXIT');

read(z); zz = z;

end,
ptocedure input;
var k1,m1:integer;

begin settextstyle( 1,horizdir,4 );
outtextXY(10,10," Input B =');
k1:=textheight(" Input B =");
gotoXY(25,1);readin(B); outtextXY(10,30+k1," Input rs =');
gotoXY(25,3);readin(rs);

outtextXY(10,55+2*k1,’ Input w’ = ')
gotoXY(25,5);readin(rw);

outtextXY(10,80+3*k1,’ Input ad = ')
gotoXY(25,7);readin(ad);

outtextXY(10,103+4*k1, input as = )

gotoXY(25,9);readin(as);

s
.n



outtextXY(10,127+5*k1,’
gotoXY(25,11);readin(aj);
outtextXY(10,152+6*k1,’
gotoXY(25,13);readIn(ks);
outtextXY(10,176+7*k1,’
gotoXY(25,15);readin(kj);
outtextXY(10,202+8%k1,’
gotoXY(25,17);readin(kmc);
outtextXY(10,225+9*k1,’
gotoXY(25,19);readIn(kdif);

end,

procedure axiaix_y,
begin line(37,7,37,343);

' line(37,343,516,343);
line(34,7,40,7);
line(34,119,40,119);
line(34,231,40,231);
line(196,340,196,346);
line(354,340,354,346);
line(516,340,516,346);

end,

procedure coX;

begin settextstyle( 1,Horizdir,4);
outtextXY(22,360,'0');
outtextXY(184,360,'Q.5');
outtextXY(342,360,'1.0');
outtextXY(504,360,’1.5');

end; .

procedure coY,

begin settextstyle( 1,Horizdir,4);
outtextXY(10,7,'1.5");
outtextXY(10,119,’1.0°);

Input

Input

Input

Input

Input

aj =
ks - =
kj =
kmc =
kdif=
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outtextXY(10,231,'0.5");
end;
procedurg cooY_N;
begin settextstyle( 1,Horizdir,4);
outtextXY(10,7,'30');
outtextXY(10,118,'20');
outtextXY(10,231,'10');
end,

procedure printconst,
var k2,m2 :integer ; o1:string ;
begin settextstyle( 1,Horizdir,3);
outtextXY(520,15,'B = '):k2:=textheight('B = ');
m2:=textwidth(‘B =); str(B:4:3,01);
outtextXY(520+m2,15,01);
outtextXY(520,35,'rs = ‘);str(rs:6:2,01);
outtextXY(520+m2,35,01);
outtextXY (520,55, rw=");str(rw:6:2,01);
outtextXY(520+m2,55,01);
outtextXY (520,75, ad
outtextXY(520+m2,75,01);
outtextXY (520,90, as = Yistr(as:4:3,01);
outtextXY(520+m2,90,01);
outtextXY(520,115,'aj
outtextXY(520+m2,115,01);

‘Y:str(ad:4:3,01);

Yistr(aj:4:3,01);

outtextXY(520,135,'ks = Yistr(ks:4:3,01);
outtextXY(520+m2,135,01);
outtextXY(520,155,kj = ");str(kj:4:3,01);
outtextXY(520+m2,155,01);
" outtextXY(520,175,'kme = ");str(kme:4:3,01);
outtextXY(528+m2,175,01); '
outtextXY (520,195, 'kdif - Y;str(kdif:4:3,01);

outtextXY(536+m2,195,01):

end,



procedure calculate;

begin

end;

procedure
var

begin

input;

d:=rw/rs ; c:= (rw*U+rs)/rs ;
al := 2*(B+sqr(U*B)/(1-B))*d ;
a2 := 2*sqr(B)*c*(1+U);

:= sqr(B)*(1+U)*c*kme;

ad := sqr(B*c)*(kdif-ad);

w

a

(8]

a
ad ;

He := aj+kj + a4-(a1-a2-a3);
Y =H/He,;

N =U*Y*100;

" graphic(color:integer);

jsinteger ;c:string;
j:=0;
While z<>4 do

begin clearviewport;

clearviewport; axialx_y;
if z=1 then
begin

coX;coY;
settextstyle(1,Horizdir,6);
outtextXY(10,170,'u");
outtextXY(275,360,'y');
outtextXY(245,10,'u-y’);

U := 0.003 :U0:=0;Y0:=0;NO:= O
repeat

calculate;

:= sqr(U*(B/(1-)))*sar(c)*(as+ks); H:= a1 -a2 -a3 -a4 -

V := round(317*U +37) ; T :=

round(343-224*Y)
putpixel(V,T,color); if N<NO then
begin Nmax := NO ;

18



Ymax := YO ; Umax :=UQ ;

end else
begin NO := N;
YO :=Y,U0:=U;
end; U:=U+0.003 ;
Until N<0.00;

printconst; settextstyle(1,Horizdir,4);
outtextXY(50,410,’Nmax -
*)istr(Nmax:6:3,c);outtextXY(100,410,c);
outtextXY(50,430,’Umax =
*):str(Umax:6:3,c);outtextXY(100,430,¢);
outtextXY (50,450, Ymax =
');str(Yma.x: 6:3,c);outtextXY(100,450,¢c);

end;
fmmmm e }
if z=2 then
begin
coX;
cooY_-N;

settextstyle( 1,Horizdir,6);
outtextXY(10,170,'n");
outtextXY (275,360, u’);
outtextXY(245,10,'n-u’);

U:=0.0:
U0:=0;Y0:=0:NO := 0 ;
repeat

cailculate;

V := round(317*U +37) ; T

round(343-11.2*N)
putpixel(V, T color);

if N<NO then
begin Nmax := NO ;

.
1]
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Ymax := YO ; Umax := UQ ;
end eise
begin NO := N;
YO :=Y; U0 :=U;
end; U:=U+0.003 ;
Until N<0.00;

printconst; settextstyle(1,Horizdir,4);
outtextXY(50,4 10,’Nmax =
")istr(Nmax:6:3,c)outtextXY(100,410,c);
outtextXY(50,430,'"Umax . =
‘)istr(Umax:6:3,c);outtextXY(100,430,c);
outtextXY (50,450, Ymax =
");str(Ymax:6:3,c);outtextXY(100,450,c);

end;

if z=3 then

begin - coX;cooY_N;
settextstyle(1,Horizdir,6);
outtextXY(10,170,'n");
outtextXY(275,360,'y’');
outtextXY(245,10,'n-y');

U:=0.0;
U0:=0;Y0:=0;NO := 0 ;
repeat
calculate;

V = round(317*Y +37) ; T :=
round(343-11.2*N) :
putpixel(V,T,color);
if N<NO then
begin Nmax := NO ;
Ymax := YO ; Umax := UO ;

end else



begin NO := N;
YO :=Y, U0 := U;
end; U:=U+0.003 ;
Until N<0.00;

printconst; settextstyle( 1,Horizdir,4);

outtextXY(50,400,'Nmax =
'):str(Nmax:6:3,c);outtextXY(100,400,c);
outtextXY(50,420,’Umax =

'):str(Umax:6:3,c);outtextXY(100,420,c);
outtextXY (50,440, Ymax =
"Yistr(Ymax:6:3,c);outtextXY(100,440,c);

end;

if j<>0 then Putimage(38,8,P*,CopyPut);
jo=jr1 g

size := imagesize(38,8,519,342);
getmem(P,size);
getimage(38,8,519,342,P*);

outtextXY(40,470,'Choose MENU [1Ju-y [2]n-u [3]n-y
[4]Exit ='); gotoXY(50,25); .
read(z).

It z<>zz then begin j:=0; zz:= z; end;
end,

END;

Begin clrscr;

head;cirscr;
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Graphdriver = Detect ,
Initgraph(Graphdriver,Graphmode,'D:\TP5');
errorcode := Graphresult ; If errorcode <> grOK then
begin writeln(’ Graphic error:
' ,Grapherrormsg(errorcode)); Halt ;
end;
maxX := getmaxX;

maxY := getmaxy ;
grap(white);

closegraph;
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B Samdaufiufszninsiadaussiasnsu( nozzle-throat area ratio )
P : anmau( pressure )

Q : sammsine( flow rate )

h: ﬁ?if’]gtyl.ﬁﬂ( head losses )

K: é’uﬂs:ﬁn‘i‘fmsgﬂvnﬁu( loss coefficient )

V : 9252 ( velocity )

o é’uﬂu‘ﬁn‘r?m’mfﬂ( coefficient of velocity )
d : dandInvesdaTMIIna( flow rate ratio )
W @ Samdanteawain( head ratio )

Y: fﬂmﬁmfmm:( specific weight )

b
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a e " e v . R
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o Y v o .
j @ NEwmkIauraa( jet )

A v . .
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81 Re=V{D/V
#i1 : Geometric factor (f3) 13en31 Velocity of approach factor
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D ‘r _"4"5—68
————i,
Qe Edge thickness
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NN up to '8.@5D

d - .
zn.l'n 3.3 uEa orifice WUY International Standard -
™ e Gt .4 3 - A
Organization (1SO) BalFFmiviadsarmyined

Re =10*1010’
C, = f(B) +91.715° Re ™™ 4+ [ 01095‘
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]Fl ~0.03374°F,
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4(0.3/60
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A4 0.05)
N
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Vt = =
ia p
L PR\ Y. R0, .\ e
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8.G=13.55
ianwrzaanlumeia fmualik Ahyg = 0.1 m
nsumihijan B.&
[1]] o9
PN o
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LN
al2g.5G. Ak,
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Ja
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Head ratio
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Efficiency(%)
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Q; = aff 44J28(5.G).Ak
Qs = aff4,42g(5.G)Ah,

a=Cd.E =071
f=0.7
5.G=13.55
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N A
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M= $P.100
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Analysis of compressible flow with ejector

1. unu (Introduction)

IunshaTvngfinTTuniTine ey compressible flow 92
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3. MIRNIUILNENTITNIHIEMTRITUTTOUS DY ejector (calculatlon for

predicting performance of ejector)
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O a o v o,
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( mslwsudlu wuy one dimension flow )
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ARV, APV, _ AR,

3
RT,  RT,  RT, (3)
RIITUFUAT LU UAUTINTHMENAG a-b
[ +A1P1]+[’i’2Vz +(A3"A1)Pz]= (s + A,5] (4)
VEP A, - A VP 2
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V2 v2 y2
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