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Subject objectives

Acquainting with physical phenomena, the basics of design and operation of hydraulic and pneumatic drive

and control systems
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Course outcome

Subject outcome

Method of verification

[K6_W04] has basic knowledge in
the field of automation, robotics
and control of production
processes, has elementary
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electronic applications in the
production system, has basic
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and fluid mechanics as well as the
selection and design of hydraulic
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Subject contents

LECTURE: Hydraulic and pneumatic drive and control structure. Properties of liquids and air. Pressure
losses in the installation and their calculation. Flows in cracks. Basic hydraulic and pneumatic elements:
pumps, motors, actuators, valves, filters, accumulators, compressed air units. Basic hydrostatic and
pneumatic systems.

LABORATORIES: Practical familiarization with the construction and operation of hydraulic and pneumatic
elements, self-assembly of basic systems, experimental determination of the characteristics of hydraulic
elements.

Prerequisites Physics
and co-requisites
Assessment methods Subject passing criteria Passing threshold Percentage of the final grade
and criteria Laboratory pass 56.0% 35.0%
exam 56.0% 65.0%
Recommended reading Basic literature 1. Osiecki A.: Hydrostatyczny naped maszyn. WNT, Warszawa 1998

Szejnach W.: Naped i sterowanie pneumatyczne. WNT,
Warszawa 1997

3. Balawender A. i inni: Laboratorium napeddéw hydraulicznych.
Czesc¢ 1. Podstawy hydrauliki. Gdansk 1996 ]

4. Niegoda J., Pomierski W.: Sterowanie pneumatyczne. Cwiczenia
laboratoryjne. Skrypt PG, Gdansk 1998

Supplementary literature 1. Dindorf R.: Napedy ptynowe. Podstawy teoretyczne i metody
obliczania napgdéw hydraulicznych i pneumatycznych.Wydawnictwo
Politechniki Swietokrzyskiej. Kielce 2009

2. Stryczek S.: Naped hydrostatyczny. PWN, Warszawa 2016

eResources addresses Adresy na platformie eNauczanie:

Hydraulika i pneumatyka, ZilP, sem. 4, PG_00055062 - Moodle ID:
29409
https://enauczanie.pg.edu.pl/moodle/course/view.php?id=29409

Example issues/
example questions/
tasks being completed

Influence of liquid parameters on flow phenomena in pipes and throttling elements.

Influence of the parameters of the pipe and throttling element (elbow, valve, etc.) on the pressure drop.
Is the pressure drop in the pipe or any part of the system desirable or not and why?

Describe the flow through a flat slit, basic relationships

Throttle speed control of the hydraulic motor. What does engine speed depend on? Pump operating
pressure and motor port pressure.

Volumetric speed control of the hydraulic motor. What does engine speed depend on? Pump operating
pressure and motor port pressure.

7. Draw a pneumatic system with two cylinders A and B, where cylinder A is single-acting and B is double-
acting. Both actuators start moving simultaneously after pressing the START button and both return
simultaneously when they both take the extreme extended position.
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Work placement

Not applicable
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