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Piping system. 

P&ID

Process design
Mechanical design 



Piping system. Process design 

P&ID Process design for pipelines

Calculation of pipeline pressure losses

Design and optimization Controls valves
and safety valves, etc.

Design and optimization of energy 
sources in pipeline systems (pumps, 
compressors, etc.)

Energy aspects of transport in pipelines 
(losses of energy to the surroundings, 
etc.)



Piping system. Mechanical design

P&ID Mechanical design of the pipeline

Design of Pipe Class and optimization

Calculation of wall thicknesses for individual 
pipeline components with respect to the 
chosen calculation standard ( Europe: EN 13 
480, USA: Power Piping 31.1, Process Piping 
31.3)

Complete structural design - 3D model 
(assembly, production drawings)

Stress design of pipelines, determination of 
stress in pipeline, reactions to restrains, 
control of forces on apparatus nozzles.

Solving dynamic tasks in pipelines (water 
hammer, vibrations, etc....)



Piping system. Mechanical design

3D model and drawing outputs



• a lot of attention, especially pipeline 
II. and III. Categories. ( high 
temperature, high pressure)

• stress calculation (EN, ASME, BS )

• optimization

• design of suitable compensation 
elements / expansion joint …etc/

• Design of pipe supports

• analysis of the nozzle connection  

• detailed analysis of possible all load 
cases. 

Piping system. Mechanical design



Isometric drawing. 

What does it 
consist of 
pipeline 
system?



Isometric drawing. 



Isometric drawing. 



Isometric drawing. 



Isometric drawing. 



Isometric drawing. 



Isometric drawing. 



Isometric drawing. 



Isometric drawing. 



Isometric drawing. 



Isometric drawing. 



Screwed Piping S 
(THD Thread )

Butt-Welded Piping BW

Socket-Welded Piping
SW

Piping system. 



Other type of 
connection.

Piping system. Základné spôsoby spájania potrubí.



John Guest

Patented method of connecting pipes.
System connecting with other connections



Swagelok



Swagelok



Parker



Parker



Victaulic



Victaulic



Piping system. Pipe

Schedule

STD- standard 

XS- extra strong

XXS – extra extra strong 



Piping system. Tee, Cross



Piping system. Tee, Cross



Piping system. Outlet, Olet



SOCK

WELD     OLET

THRED

Piping system. Outlet, Olet



LATROLET

ELBOLET

NIPOLET

Piping system. Outlet, Olet

THREAD SOCKET WELD



Piping system. Outlet, Olet

STUB-IN

WELDOLET

SWEEPOLET



Piping system. Outlet, Olet

SOCKET THREAD WELD       

SOCKOLET THREADOLET WELDOLET       



Piping system. Cap

Torispherical, straight, 
elliptical ... Etc.

Design:
Weld, Socket, Thread



Piping system. Reducer CON, ECC



Piping system. Reducer CON, ECC



Piping system. Elbow, R=1D, R=1,5D



Piping system. Elbow, R=1D, R=1,5D



Piping system. Mitter Elbow



Piping system. Coupling, Connector

Butt-Welded
Piping BW

Socket-Welded
Piping SW

Screwed Piping S 
( THD Thread )



Piping system. Flange



Piping system. Flange

-Type
-Size
-Rating
-Sealing surface



Piping system. Flange



Piping system. Flange

Main dimensions:
- Bolt circle
- Number of Bolts
- Outside dimension



Piping system. Flange Welding Neck

Identification



Piping system. Slip-on flange



Piping system. Lap-joint flange



Piping system. Blind flange



Piping system. Gasket

A seal is a component 
ensuring the tightness 
of two surfaces, using 
the stored energy 
between them.

We divide materials 
for seals into:

Non-metallic types
Semi-metallic types
Metallic types



Piping system. Gasket



Piping system. Bolt-Nut

Screw connection

Selection of suitable 
material

Mechanical properties
High temperatures
Low temperatures
Corrosive environment



Piping system. Bolt



Piping system. Valves



Piping system. Valves

What influences the 
correct choice of 
fittings?

• function
• material design
• T/p
• security
• lifespan
• connection
• operation
• weight
• maintenance
• the price

Multiple alternatives for one position
Compromise



Piping system. Valves

Procesné parametre:

Tlaková strata ξ

Pre regulačné Valves
Prietokový súčiniteľ Kv, 
Cv.

Prietokový súčiniteľ - charakteristický prietok danou armatúrou 
za presne definovaných
podmienok pri menovitom 
Kv – m3/hod.
Cv- US gal/min. 



Basic functions of 
valves

Piping system. Valves

Basic ways of 
controlling valves



Piping system. Valves



Piping system. Valves

Connection dimension:

• Flange
• Thread
• Weld
• Other connections

(Parker, Swagelock, 
Clamp, aseptic 
program...)



Valves. Globe Valve

Function
-Control
-ON/OFF
-Časté otváranie a zatváranie 
Application
(g) a (l)
Vacuum

Valve Body Pattern:
-Standard 
-Angle
-Oblique „Y“ 



Valves. Parallel Gate Valve

Function
-ON/OFF
- Control, špeciálna konštrukcia
Application
-(g),(l) . Also suspensions, slurries, 
pastes
-Vacuum

Advantages:
• low pressure loss at 100% 

opening.
• suitable for slurries, pastes, 

suspensions, and difficult-to-
transport materials

Disadvantages:
• unsuitable for frequent opening. 

Seal damage.
• Not suitable for regulation. 

Effective regulation starts at 50% 
closure

• at high speeds the tendency to 
vibrate

Parallel Gate 
Valve
Posúvač



Valves. Ball Valve

Function
-ON/OFF, Switching function
Application
-(g),(l), 

Advantages:
• quick opening/closing 90°-
• about higher pressures
• low pressure loss at 100% 

opening

Disadvantages:
• mostly for lower temperatures
• unsuitable for regulation.



Valves. Ball Valve

Design:

1-piece (e.g. flanged/ intermediate 
flanged)
2-part
3-part



Valves. Butterfly Valve

Function
-ON/OFF, Control
Application
-(g),(l), 

Advantages:
• simple, cheap
• low weight
• opening/closing 90°
• low pressure loss at 100% 

opening
• implemented seal
• also suitable for regulation

Disadvantages:
• mostly for lower

temperatures/pressures
• "pigging", the middle part



Valves. Diaphragm valve

Function
-ON/OFF, Control
Application
- (l),(g) + corrosion medium. 

Straight line movement. 
Compression of the flexible 
membrane element

Advantages:
• for extremely corrosive and 

abrasive materials.
• low weight
• simple
• also suitable for regulation

Disadvantages:
-temperature restrictions, lower
temperatures ( up to 160 °C ) -
membrane
-pressurizing the system.

Inner liner



Valves. Swing Check Valve

Function
Backflow prevention
Application
- (l),(g)  

Swing  Check Valve
The closing element is rotated by 
the flow of the medium, in reverse 
flow it is, on the contrary, pushed 
onto the contact surface.

Advantages:
• greater distance of movement 

of the closing element.
• little tendency to clogging

Disadvantages:
keep mounting position

Double disk 
Swing Check
valve



Valves. Pressure Relief Valve 

Function
Safe function.
Application
(g), (l)

Pressure Relief Valve
Automatic valve, when the 
permissible pressure is exceeded, 
the valve opens and reduces the 
pressure.

Types:
-directly controlled PV (pressure 
usually opens through a spring or a 
counterweight)
- indirectly controlled PV (Valve so-
called "pilot", which controls the 
cone of the main valve.



Valves. Rapture disk 

If the safety valve is not enough:

• A ruptured membrane
• Huge capacity.
• Extremely fast.
• Even in a vacuum
• At extremely low temperatures
• As another level of protection
• Mechanical damage. 

Replacement required.



Valves. Actuator

Basic division

Manual drive:
It requires human power and 
a mechanical element 
connected to the armature 
(e.g. lever, handle, wheel)

Controlled drive.
It requires an energy source 
(e.g. electrical energy, 
compressed air) a mechanical 
element connected to the 
fitting. A control system is 
required for control.



Pipe Support



Pipe Support

Pipe support

- capturing the weight of the 
pipeline (+ weight of medium, 
insulation, all other loads)

The calculation model will 
determine the exact location of 
attachment as well as the 
removed degree of freedom

Supports
Hanger
Flexible (Spring support and 
hangers)



Pipe Support

Dummy Leg

/Dummy leg with spring 
support/

Sliding bearings

Gap

Guide



Pipe Support



Pipe Support

VSH - Variable Spring Hanger

- The most common
- Limitation, 25%-30% of the spring range.



Pipe Support

CSH – Constant Load Hanger

• Expensive
• Wide range



Pipe Support


