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APPENDIX A: Table and Figures 

 

Table 8-1.  Typical Material Balance 

Stream No. 101 102 

Fluid Name     

Components   
      (mole/hr or 
mole%)   
      or (wt/hr or 
wt%) 

            MW 
 and/or     BP 
 and/or     MP 

    

A 
B 
C 
D 
E 

      

Total Flow Rate 
(mole/hr) 

      

Total Flow Rate 
(wt/hr) 

      

Total Flow Rate 
(volume/hr) 

      

Operating 
Pressure 
(kg/cm2G) 

      

Operating 
Temperature (0C) 

      

Molecular weight       

Specific Gravity       

Others       

Remarks 
  
  

      



 
 

Appendix A 
SPD0015ERC 

Rev.:   3 
Page: 2 of 14

 

 

  
  

  Fig. 6-1. Equipment Symbols 

  
           (1)  Pipe Line Symbols 
           (2)  Shell and Tube Type Heat Exchanger Symbols 
           (3)  Reboiler Symbols 
           (4)  Air Fin Cooler Symbols 
           (5)  Plate Heat Exchanger Symbol 
           (6)  Furnace Symbol 
           (7)  Reactor Symbols 
           (8)  Column Symbols 
           (9)  Drum Symbols 
          (10)  Pump Symbols 
          (11)  Compressor, Expander and Blower Symbols 
          (12)  Ejector Symbol 
          (13)  Tank Symbols 
          (14)  Filter Symbols 
          (15)  Other Equipment Symbols 
  
 
          Fig. 6-1 (1)  Pipeline Symbols 
  
  

 

20
10 

 
  
  
  
Note 
Stream numbers should be serially denoted by Arabic numerals which are given, as a 
rule, above a horizontal line or on the right-hand side of a vertical line. 
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    Fig. 6-1 (2) Shell and Tube Type Heat Exchanger Symbols 
  
 

 

TUBE SIDE 

SHELL SIDE 

COOLANT HEATING 
MEDIUM 

COOLANT HEATING MEDIUM

a) Heat Exchanger b) Cooler c) Heater 
 

  
  
 
 
 
  
          Note 
          - Distinction to be made between shell and tube side 
          - Flow direction of heating medium should be downward 
          - Flow direction of cooling medium should be upward 
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 Fig. 6-1 (3) Reboiler Symbols 
 

 

 

KETTLE TYPE 

 

  
   Note 
          - The direction of lines is optional, but the lines denoting the shell and tube side   
            respectively, should cross each other at 90 or 45. 
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Fig. 6-1 (4) AIR FIN COOLER SYMBOLS

 
TC TC

a)No Automatic
   Control 

b)Fan Pitch
   Control 

c) Louver Control
 

  
  
 Note 
 - Where temperature controls must be selected in consideration of various factors, the 
process engineer will show the control types on the PFD. 
 - There is no distinction between Forced and Induced AFC. 
 
  
  

Fig. 6-1 (5) Plate Heat Exchanger Symbol 

 

 

 Note 
 - All arriving and departing process streams should be shown. 
 - The arrival point and departure point of a given process stream should be tied by a 
dotted line. 
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Fig. 6-1 (6) Furnace Symbol 

 

TC 

FUEL 

 

 

 
Note 
- All arriving and departing process streams should be shown. 
- The arrival point and departure point of a given process stream should be tied by a 
dotted line. 
 - There is no distinction between  a  Forced  Draft  and Induced Draft type. 
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Fig. 6-1 (7) Reactor Symbol 

 

 

 
Note 
- All process streams should be shown 
- The catalyst beds should be shown pictorially in such a way that their number can be 
readily determined. 
 - It is not necessary to show any internals such as fluid distributors 
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Fig. 6-1 (8) Column Symbols 

 

b) Packed Column 

1 

10 

11 

20 

a) Tray Column

 

Note 
- Skirts and supports need not be shown  
- The trays should be shown pictorially in such a way that their number can be readily 
determined.  Actual numbers should be inserted only in parts which are important from 
the process point of view. 
- Packed beds should be shown pictorially in such a way that their number can be 
readily determined. 
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- Demister mats should be shown pictorially. 
- It is not necessary to show internals such as distributors, spray nozzles, chimneys, 
cyclones, partition plates, vortex breakers, etc., except in special cases. 
- It is not necessary to show tray type such as valve, bubble cap, sieve, grid, etc. 
- It is not necessary to show the path number in a tray column. 

 

 

 

 

 

Fig. 6-1 (9) Drum Symbols 

 

b) Vertical a) Horizontal 
 

 

 
Note 
- Skirts and supports need not be shown  
- Demister mat should be shown pictorially. 
- it is not necessary to show internals such as distributors, vortex breakers, etc., except 
in special cases. 
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Fig. 6-1 (10) Pump Symbols 

 

a) Centifugal Pump b) Reciprocating Pump 

 

 
Note 
- There is no distinction between Single or Multiple stage. 
- Drivers need not be shown.  Driver type must be determined depending on possible 
power failure, economic choice and power balance.  It cannot therefore be decided at 
the PFDpreparation stage. 
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Fig. 6-1 (11) Compressor, Expander and Blower Symbols 

 

a) Centrifugal Compressor b) Reciprocataing Compressor

c) Expander d) Blower 

FC

STEAM

SC

TURBINE COMPRESSOR 

e) Driver Control
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Note 
- There is no distinction between Single or Multiple stage 
- The intercooler need not be shown. 
- The driver need not normally be shown.  The driver type must be determined 
depending on possible power failure, economic choice and power balance. 
- In the case where the process gas pressure or flow rate is controlled by a driver 
(speed), it  is necessary to show the driver and control system as mentioned above. 
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Fig. 6-1 (12) Ejector Symbol 

 

 

 
Note 
- There is no distinction between Single or Multiple" stage. 

 

 

 

 

Fig. 6-1 (13) Tank Symbols 

 

a) Cone Roof b) Floating Roof c) Spherical 

 

 
Note 
- The pressure relieving and vacuum breaking system need not be shown. 
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Fig.6-1 (14) Filter Symbols 

 

 

 
  Note 
          - Distributors need not be shown 
          - There is no distinction between Packed Bed Type or Leaf Type 
 
 
 
 
Fig. 6-2 Symbols of Operating Conditions 
 

 

Temperature : 

 

Pressure : 

 

Flow rate : 

 

Heat duty : 

 
 
 Arabic numerals should be inserted inside the symbols 


