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DESCRIPTION 
 
UD series pumps based construct and the displacement range of UD series pumps is based on the proven UC 
(UN) series.  The cover and flange are manufactured from grey iron. The body is designed from aluminium alloy 
shaped profile bars. Pumps are connected with four through-bolts made of M12 high strength steel. They are 
equipped with a hydraulic pressure compensation axial-clearance which is executed by means of a balancing 
sealing directly in the bearing sleeves. Compared to the previous design of UC (UN), the UD series pumps have 
better noise, maximum pressure and flow efficiency within the entire speed range, whereas the favorable price has 
been maintained. UD series offers a possibility large range displacement  Vg = 5 to 39 cm

3
/rev at achieve nominal 

pressure up to 30 MPa. They are produced in unidirectional and in multiple versions. 
 
Pumps of UD series can be equipped with flow regulation and a relief valve (see. page 9 - 12), both in the 
unidirectional and multiple version (see. page 24). 
 

BASIC PARTS OF PUMP 

 
 

1.  Body 7.   Sealing protective plate 
2.  Flange 8.   Peripheral sealing 
3.  Cover 9.   Bearing sleeves  
4.  Driving gear 10. Shaft seal  
5.  Driven gear 11. Safety ring 
6.  Balancing sealing 12. Connecting bolts 
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 A reinforced version (UDD), or a shortened version (UDK) can be used for special purposes 
  
UDD pumps are a reinforced version that is about 10 mm longer. The Pump has increased the pressure from 
displacement >16 cm

3
/rev. The position of the inlets and outlets is shifted by about 5 mm on body and about  

10 mm on the cover compared with the standard version. 
 
UDK pumps are about 11.4 mm shorter. The position of the inlets and outlets is shifted by about 5.7 mm on body 
and 11.4 mm on the cover compared with the standard version. 
 

PARAMETER TABLE 
 
  Basic design 

Nominal Size Parameters Sym. Unit 
UD 
8 

UD 
10 

UD 
12.5 

UD 
16 

UD 
20 

UD 
25 

UD 
28 

UD 
31 

Actual displacement Vg [cm
3
] 7.93 10.02 12.10 16.28 20.45 25.46 28.38 32.14 

Rotation speed       

Nominal nn [min
-1
] 1500 

Minimum nmin [min
-1
] 600 450 450 450 450 450 450 450 

Maximum nmax [min
-1
] 3200 3200 3200 3200 3200 3200 3000 2800 

Pressure at inlet *             
Minimum p1min [bar] 0.50 

Maximum p1max [bar] -0.30 

Pressure at outlet 
** 

max. continous p2n [bar] 250 250 250 250 230 200 200 160 

Maximum p2max [bar] 300 300 300 290 270 250 230 200 

Peak p3 [bar] 310 310 310 300 280 260 240 210 

Nominal flow rate (min.) at nn and p2n Qn [dm
3
.min

-1
] 10.70 13.60 16.40 22.00 28.00 35.10 39.10 44.40 

Maximum flow rate at nmax and p2max Qmax [dm
3
.min

-1
] 25.12 31.74 38.33 51.58 64.79 80.66 84.29 89.09 

Nominal input power (max.) at nn and p2n Pn [kW] 5.83 7.37 8.90 11.97 13.83 14.98 16.69 15.12 

Maximum input power at nmax and p2max Pmax [kW] 15.42 19.49 23.54 30.64 35.93 41.53 40.07 37.06 

Weight M [kg] 5.15 5.30 5.40 5.55 5.70 5.85 6.00 6.20 

 
  Additional design 

Nominal Size Parameters Sym. Unit 
UD 
5 

UD 
39 

UDD 
17 

UDD 
22 

UDD 
25 

UDD 
28 

UDD 
34 

UDD 
39 

Actual displacement Vg [cm
3
] 5.01 40.07 17.12 22.54 25.46 28.38 34.23 40.07 

Rotation speed       

nominal nn [min
-1
] 1500 1200 1500 1200 

minimum nmin [min
-1
] 600 400 450 450 450 450 450 400 

maximum nmax [min
-1
] 3200 1800 3200 3200 3200 3000 2500 1800 

Pressure at inlet *             
minimum p1min [bar] 0.50 

maximum p1max [bar] -0.30 

Pressure at outlet 
** 

max. continous p2n [bar] 250 120 250 250 250 240 190 160 

maximum p2max [bar] 300 160 280 270 260 260 200 170 

peak p3 [bar] 310 170 290 280 270 270 210 180 

Nominal flow rate (min.) at nn and p2n Qn [dm
3
.min

-1
] 6.60 44.20 23.1 32.4 35.1 39.1 46.5 43.50 

Maximum flow rate at nmax and p2max Qmax [dm
3
.min

-1
] 15.84 71.40 52.29 69.24 78.21 81.73 82.15 69.24 

Nominal input power (max.) at nn and p2n Pn [kW] 3.68 14.14 12.59 16.57 18.72 20.03 19.13 18.86 

Maximum input power at nmax and p2max Pmax [kW] 9.73 24.04 30.08 38.19 41.53 43.40 33.56 24.04 

Weight m [kg] 5.00 6.55 5.70 6.00 6.1 6.25 6.50 6.9 

 

* Inlet pressure in the reversible design can be up to  p1 = p2n-70 bar max. External drainage must be used in case of 

the reversible design. 

** Outlet pressure in the reversible design is 10% lower than shown in the table (depending on operating conditions - it 

is necessary to consult with the manufacturer). 
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FORMULAS USED FOR CALCULATION 
 
Flow rate    

v

g nV
Q hÖ

Ö
=

1000
 [dm

3
.min

-1
]   Vg [cm

3
] pump displacement 

      n [min
-1

] rotation speed 

       ɖv [-] volumetric efficiency 
 
Displacement 
    

V

g
n

Q
V

hÖ

Ö
=

1000
   [cm

3
] 

 
Torque 
 

m

g

k

pV
M

hpÖÖ

Ö
=

20
    [N.m]   p [bar] required pressure at outlet 

      ɖm [-] mechanical efficiency 
 
Input power      

t

g pnV
P

hÖÖ

ÖÖ
=

1000600
  [kW]   ɖt [-] total efficiency 

 
 

PUMP EFFICIENCIES  
 
Volumetric efficiency ɖv 
 
It determines the amount of flow losses. Its value is ɖv = 0.92 õ 0.98 (depending on rotation speed, viscosity of 
working liquid and outlet pressure). It can be expressed as follows: 
 

 

ɖv = 

.

.

theor

act

Q

Q
 [-]    Qact. [dm

3
.min

-1
] actual flow rate 

        Qtheor [dm
3
.min

-1
] theoretical flow rate 

 
Mechanical efficiency ɖm  
 
It determines mechanical losses. Its value is about ɖm = 0.85. It can be expressed as follows:  

 

ɖm = 

.act

theor

M

M
 [-]    M act. [N.m] actual torque 

        Mtheor [N.m] theoretical torque 
 
 
Total efficiency ɖt 
 
It is defined as product of ɖv and ɖm and determines the difference between theoretical and actual required input 
power: 

 
 

act

theor
mvt

P

P
=Ö= phh  [-]   Pact. [kW] actual input power 

        Ptheor [kW] theoretical input power 
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WORKING LIQUID 
 

- Mineral oils for hydraulic drives 
- Hydraulic liquids based on vegetable oils suitable for hydraulic drives 
 
Liquid temperature  
 

 t = -20 · +80 [ÁC] when used with FKM (Viton) seal up to 120 [ÁC] 
 
Cinematic viscosity 
 

  Recommended (during continuous operation):  n = 20 · 80Ŀ10
-6

 [m
2
 Ŀ s

-1
]  

   

  Maximum (cold starting, at viscosity >1000, operating n = 1200Ŀ10
-6

  [m
2 
Ŀ s

-1
] 

   pressure <10 bar is permissible, speed <1500Ŀmin
-1

): 
  
 Minimum (operating mode at 10Ŀ10

-6 
up to 20Ŀ10

-6 

 should be consulted with manufacturer):  n = 10Ŀ10
-6

  [m
2
 Ŀ s

-1
] 

 

Filtration coefficient ba  
 

b25 75 Ó (for pressure p2 < 200 bar) 

b10 75 Ó (for pressure p2 > 200 bar) 
 
Liquid contamination class according to ISO 4406 
 

21/18/15    (for pressure p2 < 200 bar) 

20/17/14    (for pressure p2 > 200 bar) 
 
Liquid contamination class according to NAS 1638 
 

10    (for pressure p2 < 200 bar) 

8      (for pressure p2 > 200 bar) 

 
PRESSURE LOAD 
 

 
 

p2n max. contin. pressure max. working pressure, at which the pump can be operated without time 
limitation. 

p2max  max. pressure   maximum pressure permissible for a short time, max. 20s. 
p3  peak pressure    short-time pressure (fractions of a second) arising in case of a sudden change of 

the operating mode; any excess of this pressure during operation is 
impermissible.  
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DIRECTION OF ROTATION 
 
Determine direction of rotation by looking at the drive shaft. The pump can only be used in the specified direction of 
rotation. 
 

 
 
 

OTHER REQUIREMENTS 
 
Technical requirements for multiple pumps are the same as for single version pumps. 
 

- In case of multiple pumps the maximum torque, which transfer clutch between each sections, is 110 Nm. 
Therefore, caution should be used while burdening more sections at once (see allowable torques on the 
output shaft and the clutch). 
 

- Section 1 should be burdened by the product of pressure and flow more than section 2 
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ALLOWABLE TORQUE ON THE OUTPUT SHAFT DEPENDENT ON PRESSURE 
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REVERSIBLE DESIGN 
 

Pumps with the possibility of bidirectional rotation have a different internal arrangement requiring drainage. Two 
types of drain are used - internal and external. The internal drainage is always interconnected with the outlet by 
means of valves. The external drainage is solved by an orifice located in the cover opposite the driven gear. 
(see fig.). Maximum pressure in the drainage of the serial version (standard seal shaft) is 0.5 bar. 
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PUMP WITH FRONT-END BEARING 

 
Without front-end bearing the driven unit must not impart axial or radial load of the driven shaft once the engine has 
been connected to it! 
 

FLOW REGULATOR FOR UNIDIRECTIONAL PUMP 
 
The pump may be equipped with liquid flow regulator, which is designed to maintain constant flow rate regardless 
of the pump RPM. This principle can be used everywhere, where thetre is a requirement for motion control at 
constant speed regardless of RPM. The value of flow rate is determined by type of aperture (see the following 
figures). 
 

 




























