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ABSTRACT

The objective of this paper refers to the presentation the calculation of
pressure forces resultant about the palettes and the lateral rotor
surface of volumic pumps and motors with radial palettes.

This calculation is necessary to give an adequate size to radial rotor
bearings of those pumps and motors.

1 Geometrical and kinetic

considerations
The pressure forces on radial palettes from
inside the two pressure rooms (fig.1), entrance |
and exit E of hydraulic medium, are each other
canceling. The forces about the two palettes
which separate the pressure rooms remain
without balance.

O2Mj =1 j, O2Mj =r1j, Oo2Mge =T ¢

Figure 1: Geometrical and forces scheme

If the total number of volumetrical rooms
(palettes) is z, of which are on dislocation in
exit room is k, in entrance room is (z-k) and the
angular pitch of the palettes is g, then the
angles between the two radial palettes given the

center of rotor Oo, which separate the pressure
rooms, have the values:

ce=kq, cj=(z-kh, (1 =2p2'1), (1)
and evidently the sum of the two angles is:
cetci=kq+(z-kp=29=2.
Also, the angles of the bisecting angles (ce,ci )
given the axle of the stator centers Oq1 and rotor
center Oy, are:

_Ce . _kg . _ . Cj _
=—E._j=—"-j,yi=Ca-] +—-=
Ye > J > I+ Yi el 5

N (z-zkh _ (z+K) Lo

=kq - ] >
the angle between the two bisecting angles is:

_ . Cji Cg . _CegtCj _
P =C - + - = 4 = =
Yi-Ye e > > | 5
_ kg +(z- Kl _
T Th

hence, the two bhisecting angles have the same
support.
At last, if |

(i=1) which enter in exit room, and j j isthe angle
of the current palette j from the same room, the radial

is the pogtion angle of the last palette
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movement equation of palette [1,2] , from the triangle
O201M j , can be written such as::

rj =ecosj j+Rcosbj,

(esinj j =Rsinb;). 3)
Using the second equation, it will be result:

. _e_. .
smbj—Est jo

2
cosb 1- e—smzj
i~ R2 j-

.= . 2 2442 .

I j =ecos J+\/R e~ sn%j j .

For the two pal ettes which separate the pressure
rooms, it can be written as:

j=1: r o =ecosj e+\/R2- e? sin?j ¢ ,(4)

j=Kk+1l:rj=ecosj i +\/R2- ezsinzj P -
Using the two palettes angles relations, it will
be result:

] e =] I re=ecosj +\/R2-ezsin2j ;

ji=i +ka: rj=ecosf +kq)+ (5)
+\/R2-ezsin20 +kq).
And the sum:

re+ri =¢cosj +cosf +kq)]+
+\/R2-ezsin2j +\/R2-ezsin2(i +kq) =

ka9 5ska (6)

2 g 2
+\/R2-ezsin j +\/R2-ezsin2(j +kq).

= 2ecosg +—

2 The pressure forces resultant
The pressure forces which are on the two
palettes and on the lateral surface rotor can be
projected after the bisecting direction which has

the position angle y ¢, and then there sum is:

P:(P,' - Po+P - Pe)co§—e- Cz-

2¢g
Ce Ci
2
- dg Bpe cosg + Ordg Bp; cosg =
_Ci
2
=(P,' S P +R - )cosg*ﬂ- PO
29
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Ce Ci
2 2
- (fdgBpecosg+ (¢ydgBp; cosg =
_Ce _Gi
2 2
=(P,' - P, +P - Pe)sn%q-
kg

(z- Kk
)

- 2eresin7+2eri sin
But:
kg +(z- k) = 2p,kq 2-kh

ey b gl

2 2
—gn®_ kao_ k_q
—smgp 5 5 =49gn 5
The resultant will be:

P:TP,' e
+2rB(pi pe)] ;
“Dlre- or- veol- Yo
- pe)"'er ]

. k
=B(re+ri)pi - pe)sn%‘,

kg & q

P= BGZecosg +—+C0S—
2 g

+\/R2-ezsin j+ (8)

— 0 K
+|R2- &2 sin? +ka)g(pi - pe)sin k.

2

2.1 Theresultant for even number
of palettes

jié_ﬂﬂl) k=2 g*ﬂ_iﬂzﬂ
E 22 2'&2 2z 2°
kq=p)'
po._ P
P, = Ba2eco + - +cos— +
p e2 SQJ 50055

+,/R? - €2 sin? j +
+R?- e?sn’( +p E’(p.- pe)sin® =

=2BJR?- e?sin?j (pi- pe). (9
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j =%

I\)|-Q

Ppmin =ZB\/R2 - e? Sinz%(pi - Pe);
j =0: Pprr1ax:28R(pi - pe)-

2.2 Theresultant for odd number
of palettes
For the first half-angular pitch:

€950, z+1 akgq _ax 1oq_

2 T8 T2 2,2

é P q 0 q 0
Beco: += +CO +—=
gz Sg 2 4;3 ng 4;3
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+B\/R2- e? sin? g +p +—9L](pi -
22
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pe) 32 4y
oo p_ @ . Qb
={ 2Beacos= co + 1=
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a
+BeR - &2 esmpcos(;J _-+
2¢g
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a
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® p__q P .00
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e e [

+ByR?- e sin?j +

0
+B\/R2 - e? Sinz(;:aje +99L’1(pi -
e 2g
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- pe)coqu:ZB IR? - 2 sinzqz(pi -

g
] : 12
Pe)cos, (12)

j =0: P =&2Besin® +3%ind +
é e 4g 4

+B\/R2- ezsin20+

+B\/R2 -2 sin?®+ 3% p; - pe)cosd =
e 2gj 4

=BBesin? 3 +BR+
e 4

+B,|R2- e2 gin2 9 -(p, pe)cosZ (13)

For the second half angular pitch:

.AeQUk zlaekq &z loq _

& 2 2 '&2 2 252

4P _4a_P_0a -n.439
2z 4 2 4’ a=p 2
é ®e . p_d0 o d0,
R = a2Becosy +—- —+cosc—
62 ng 2 44 ng 4;3
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e 2gj 4
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e
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4 é ed 4g 4

q
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0
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Zgg 4

4
=2B,|R? - ezsinzqz(pi - pe)cosqz; (16)

j :ﬂ: P :g— ZBesingq—- ggSing"'
2 & e2 4g 4

2
to<}
=§- ZBesinqu+ B\/Rz P sinzqz +

+BR)(p; - pe)cosqz- (17)

3 Conclusions
It can be seen that the pressure forces
resultant about the rotor, on an angular pitch,
has a period, on even number of palettes, and it
has two equal periods, on odd number.
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