Process Flowsheet (or Flow
Diagram) Development



The flowsheet is the key document in process design. It shows the
arrangement of the equipment selected to carry out the process; the stream
connections; stream flow rates and compositions; and the operating conditions.

Types of PFD (process flow diagram)
A simple block flow diagram (to give a rough idea of the overall process
flow structure, and may be useful when giving a presentation.)

A full PFD (include all of the process vessels and equipment and show all the
process and utility flow lines. A full heat and material balance of the process
showing the composition, flow rate, and temperature of every stream is usually
included in or with a PFD. The PFD also indicates the location of every control
valve.)

Piping and instrumentation diagram (P&ID) (a more detailed version of the PFD
that also includes information on ancillary instruments and valves, sampling
and drain lines, start-up and shutdown systems, and pipe sizes and metallurgy.
The P&ID is used in detailed design and safety analysis.)



Block Diagrams

 Ablock diagram is the simplest form of flow diagram. Each
block can represent a single piece of equipment or a complete
stage in the process. Block diagrams are useful for showing
simple processes.

* Block diagrams are often drawn using simple graphics
programs such as Microsoft Visio
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For complex processes, their use is limited to showing the overall process, broken
down into its principal stages.

Block diagrams are useful for representing a process in a simplified form in reports,
textbooks and presentations, but have limited use as engineering documents.

The stream flow rates and compositions can be shown on the diagram adjacent to
the stream lines, when only a small amount of information is to be shown, or

tabulated separately.



PFD Symbols

On the detailed flowsheets used for design and operation, the equipment is
normally drawn in a stylized pictorial form.
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(a) Drum or vertical (b) Horizontal (c) Packed column, (d) Trayed (e) Autoclave,
vessel vessel fixed bed reactor columns stirred tank reactor
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{f) Tubular (g) Serpentine tubular (h) Three phase (1} In-line .
. : {j) Sparger
reactor reactor or coil decanter mixer
(k) Open tank (1) Covered tank (m) Floating-roof (n) Fixed-roof (o) Liquefied gas
tank tank storage sphere

PFD symbols for reactors, vessels, mixers, and tanks.
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{a) Heat exchangers (b} Fired heater with process (c) Fired heater with heat (d) Shell and tube
(basic symbaols) duty in radiant section recovery in convective section exchangers
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(2] Air coolers

(f) Tube bundle or - (h) Finned tube (i) U-fube {j} Heating or cooling
stab-in reboiler ) i wiaer exchanger exchanger coil
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[kig::;&“;:ft (I} Electric heater (m) Cooling tower

PFD symbols for heat transfer equipment.
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(a) Centrifugal (b) Reciprocating pumps  (c) Positive displacement (d) Gear pump
pumps Or COMpressors pump or fan
(e) Axial or centrifugal (f) Turbine (g) Ejector
compressor

PFD symbols for fluid-handling equipment.
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(a) Storage bin or (b) Belt conveyor  (c) Screw conveyor (d) Elevator (e) Cyclone
hopper
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(f) Solids mixer,

slurrying tank (g) Kneader, extruder (h) Ribbon blender (i} Crusher ) Hammer mill
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(k) Ball mil () T (m) Drum filter P —__. (0) Disc-bow

(basic symbol)
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(p) Prill tower or (q) Belt dryer (t) Granulator or
spray dryer (conveyor dryer) rotary agglomerator

centrifuge

(r) Tray dryer (5) Rotary dryer

PFD symbols for solids-handling equipment.
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Flowsheet: polymer production.



We shall come back the PFD, P&ID and Layout



