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The pressure intensifier type HPU is used as a linking element in hydropneumatic 
actuators between the compressed air and the hydraulic cylinder. Such open-
circuit hydropneumatic systems normally comprise – viewed in the direction 
of energy transfer – the pressure intensifier, the flow control valve (or control 
block comprising several such valves) and the actuating cylinder. The energy 
of the compressed air is transferred from the upstream pneumatic circuit to the 
hydraulic system. Modern electrical signal processing systems determine on the 
one hand the sequences in the pneumatic section with simple EP-converters. The 
qualitative motion sequence in the hydraulic system can also be influenced by 
the fact that EP-converters and the previously described, pneumatically adjustable 

hydropneumatic flow control valves can be used to apply signals to the hydraulic 
flow. Hydraulic flows in such hydropneumatic systems are very suitable for 
solving a number of actuation problems. The compressed air energy is quickly 
available due to the high flow speeds and is transferred to the hydraulic section 
with very little loss due to the use of the latest equipment. The hydraulic flow 
is free from periodical spurious oscillation, and in conjunction with the pressure 
intensifier described here is also free from non-periodical spurious oscillation. This 
very disturbing type of oscillation is often caused by trapped, non-dissolved air 
and unsuitable seal combinations combined with a degreased hydraulic pressure 
medium.

Please refer to our separate hydraulic cylinder catalogue!

Operating pressure range: 0.5 to 10 bar on the compressed-air side
Operating temperature range: 15 °C to 80 °C

Example of a control unit with cylinder is shown on page 5, example 4
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The hydraulic oil is supplied to the device through port 1. The high-pressure 
chamber 2 and the reserve chamber 3 are then fi lled completely with air-free oil 
up to level 4. The pressure intensifi er is connected to the actuator at connection 
5 with a screw and tube system which withstands the selected operating pres-
sure. In single-acting mode the compressed air is supplied through connection 6, 
for double-acting mode also through connection 7.

When compressed air is applied to connection 6 the piston 8 is pushed against 
plunger 10 with the high-pressure tube 9. The high-pressure chamber 2 is sepa-
rated from reserve chamber 3 after a short distance by the system seal 11 and 

the check valve element 12. In accordance with the surface ratio of piston 8 and 
plunger 10, the pressure increases on connection 5 if there is any corresponding 
resistance, which depends on the load on the actuator.

When the compressed air section has been switched off and vented on con-
nection 6, in single-acting mode the oil is pushed by the actuating cylinder to 
the pressure intensifi er. The high-pressure tube 9 drops until the check valve 
element 12 establishes a connection to the reserve chamber. Piston 8 is then 
returned completely to its end position due to the effect of a magnetic fi eld 14. 
The HPU 200 units are not equipped with a magnet. A lower pressure of 0.5 to 
1 bar must be applied to connection 16 for these devices. Double-acting opera-
tion is possible.

Leakage losses from the actuator are compensated automatically so that air 
penetration is not possible, as reserve oil is supplied through system 11, 12. The 
pressure intensifi er runs completely without leakage, as any losses are always 
routed to the reserve chamber 3 through the only dynamic seal 11.

A lower, constant pressure of 0.5 to 1 bar can be applied to connection 16 for 
the operation of high-performance systems. The compensation time is therefore 
reduced considerably.

In double-acting mode the pressure applied to connection 7 during the return 
stroke supports the capacity of the actuator and especially its possible speed. 
The high-pressure tube 9 should not run ahead of the actuating cylinder during 
the return stroke. Please refer to the operating manual for detailed information 
on the operation of the device.

Oil is replenished without pressure through port 1; fi lling pumps are not required 
and venting is performed automatically.
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Type Ordering number
Trans-
mission
ratio

Oil volume
[cm3]

Oil reserve
[cm3] A B C D E1 – E4 Weight

[kg]

HPU 100/32/0.4 071100001  10:1  40  300 255 125 110 M6 G 1/4  4.4
HPU 100/32/1 071100002  10:1  100  750 415 125 110 M6 G 1/4  6,1
HPU 100/50/2.5 071100003  4:1  250  500 415 125 110 M6 G 1/4  7.6
HPU 140/32/1.2 071100006  19:1  120  2000 470 168 152 M8 G 3/8  11.2
HPU 140/50/2.5 071100004  8:1  250  1450 430 168 152 M8 G 3/8  12.8
HPU 140/63/4 071100005  5:1  400  1250 430 168 152 M8 G 3/8  13.0
HPU 200/63/4 071100007  10:1  400  3300 460 236 214 M10 G 1/2  24.2
HPU 200/100/8 071100008  4:1  800  1900 410 236 214 M10 G 1/2  25.7
HPU 200/100/16 071100009  4:1  1600  3800 610 236 214 M10 G 1/2  33.7

*At HPU 140/32/1.2 connection thread E4 = G 1/4

These devices are equipped with an oil level sight glass.
Electrical oil level monitoring is available as an option.

Special sizes available upon request

Technical data

Principle of operation


