
             ႔                                                                        Chapter-3 Distribution of Compressed Air                                            

                                                                                                                          3-1 

Chapter – 3 Distribution of Compressed Air 
Air Compressor                            (end users)     ႔             equipment     

     ႔             processe        ႔                                                             
           “Compressed Air Distribution Network”                        Compressed Air 
System ၏                                  destribution                       

                      ၌                 (volume flow)           (pressure)              
            air distribution system                                 Energy e                       
distribution system       ၌              (pressure drop)                                        
                                                                   (safety rule and codes 
of practice)                                                                             distribution 
system                       (shut down        )                                 

၃.၁ Compressed Air Distribution System       
            compressed air distribution system                                             

 

    ၃-၁ Compressed air system      ၌           component                       
Compressed air                 air compressor                          Compressed 

air                        chemical cleaning   paint   assembly   metal finishing   automatic weld   
stamping   metal drawing       instrument       ႔           
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       Air Distribulation System               equipment      
Compressor      (Pressure)           (Air Flow) 

(၁) Main Compressor 
(၂) Small Compressor 
(၃) Low Pressure Blower 

689KPa   (100 PSIG) 
1034KPa (150 PSIG) 
172KPa   (25 PSIG) 

 
24 L/S   (50 SCFM) 
142 L/S (300 SCFM) 

                (metal drawing)                    15 psig                  (air flow) 
24L/S(50 SCFM)                                (chemical cleaning)      142 L/s (300SCFM) 
      172 kPa (25 psig)               ႔        main compressor          (pressure)                
                (metal drawing)                                                           (chemical 
cleaning)                                       ႔      (pressure)                     compressor 
                                                                                                  
           

  Distribution System ၏ main header               (ring)                                  
                 (pressure dorp)                                                   (ring) 
                                                                                                     
            (individual zone)                              (isolation               )                     
          (extension)                            ႊ        (alteration)                       

 

၃.၂ Compressed Air System                    Auxiliary Component       
Compressed air system                         auxiliary equipment                       
( )                     (coolers) 
( )          (filters) 
(ဂ)                           ႔                                   (separators)  
(ဃ)                ႔                              (dryers) 
( )   Compressor                                                     (heat recovery equipment) 
( )                                (lubricators) 
( )                               (pressure regulators) 
( )                              (air receivers or storage tank) 
(  )                                       drain         ႔          

 
                 air compressor                                     compressed air 

         (quality)      (quantity)            (pressure)    ႔                                 
                 

Distribution system                   (internal pipe diameter)       pipe layout                
(volume flow)            (operating pressure)   ႔႔                         
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             compressed air system      ၌           compoment                          
                                                 (component)                compressed air 
system          ၏ efficiency                                                  

 
    ၃-၂ Compressed air system      ၌                       (component)                       
        

Compressed Air System                                                
1. Stud Fitting 
2. Wall Bracket 
3. Ball Valve 
4. Vented Valve 
5. Plug-in Reducer 
6. Fixing Clip 
7. 1/2" ID (16.5 mm) Pipe 
8. Reducing Bracket 
9. Equal Pipe-to-Pipe 
10. 1-1/2" (40 mm) Pipe 
11. Remote Control Shut-Off Valve 
12. Equal Tee 
13. Pipe-to-Pipe Connector with Vent 
14. Pilot Kit 
15. 2-1/2" (63 mm) Pipe 

16. Modular Cantilever Bracket 
17. Blowgun 
18. Hose Reel 
19. Mini Valve 
20. Recoil Tubing 
21. Air Distribution Column (4 or 6 port) 
22. Automatic Coupler 
23. Equal Elbow 
24. Mini-Bracket 
25. Braided PVC Hose 
26. Reducing Tee 
27. 45° Elbow 
28. Fixture Canalis 
29. End Cap 
30. Bracket 

Compressed air system      ၏ compressor       sub-component    ႔                    
                                                                            compressor                  
sub-component                                                                               
                       compressor       sub-component    ႔၏                            
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               ႔                           compressor                  sub-component    ႔             
          

 ၃.၃  Distribution System Piping Layout 
  Take-off point                                    compressed air system              (ring 
main)                                                (ring main)                 equipment          ႔ 
compressed air                                                            ၌      (velocity) 
            ႔                     (pressure dorp)                   (ring main)        
                                (isolation        ) value                                   equipment 
                                                                     

၃.၃.၁  Distribution System                                           

 
    ၃-၃ Compressed Air Distribution System      ၌                                         

            plant efficiency                                                                  
                  (piping layout)                                                  Layout 
                                                                 
 (၁)            sub-system          

 (၂) Compressor(s)                      (location) 

 (၃)                (user)       work station                 (location)       

 (၄)                      (piping arrangement)    ႔         

Distribution System              ၏          ႔                                                    
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Ring main       take-off point              compressed air       arrangement     
                 (၃-၃)     process ring main            sub ring main                 Paint shop       
work shop    ႔၌         sub ring main                  

 
 (၁) Header 
 (၂) Riser 
 (၃)  Connection Pipe 
 (၄) Service Pipe 
 (၅) Distribution Pipe 
 (၆)  Sub Header 
 (၇) Inter-connection Pipe 
 (၈) Branch Pipe 
 (၉) Drop    ႔      Drop Line       
 (၁၀) Vertical Lag    ႔         

 
     ၃-၄ Compressed Air Distribution System                                 

Compressed air            (network)      ႔                                   
              ႔                  ႔                      ၏                           (pressure)  
           (ambient condition)       plant layout        ႔                   pipe network ၏ 
                                           (material)   ႔                          
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    ၃-၅ ring main       sub ring                 piping layout                         

 

၃.၃.၂  Distribution System Layout                

 
             main                  branch           (lines)                           Main          
     (ring)                                  Grid                      

 

(                                        ) 
(၁) Compressor              ၌      ႔                 ၌                 

(၂)      (ring main)                               energy e                         
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( ) Unit Loop Layout (Energy Efficiency           )  

(၁) Compressor             ring header ၏                                         
compressor                                                        

(၂) Energy efficiency                      

 

(ဂ) Unit Grid Pipe Layout (Energy Efficiency            ) 
(၁) Compressor                                       

(၂)      (ring main)                              grid layout            
Ring main       sub ring main                                      

 
(ဃ) Loop – (energy efficiency                             )  

(၁) Compressor                    ၌                       compressor                      
                                             

(၂)        ႔      (ring or loop)                          energy efficient                   
                               ႔                            compressed air                    
                                                                                  
   ႔               (velocity)                       (pressure drop)                     
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၃.၄                            
 Compressed air                 distribution system                                              
                                                  

(၁) Distribution system                               (horizational)                        
                                                     ႔                     

(၂) Compressed air          ၏                                          (air flow rate)    
          ၃၀%                                              (ring or loop)                  
                                                     (future                                      
      ၌                  (pressure dorp)                  ႔                            
                              ၏              (pressure drop)    3 psi                   
                    

(၃)                                                    (friction coefficient)                   
(copper)    ႔                (extruded aluminium)                                          
     (cross sectional area)                             (pressure dorp)        ႔          
             ႔                ၇၅    ၽ                           (diameter)                      
                                     (pressure drop)                    (elbow)       
        (angle joint)                                                                    
                                      (d                                 (                  
   ႔                        (         )                         (Joint)            (Bend) 
      connection point                         (pressure dorp)                        ႔ 
                      hand book                             (data)                         

(၄) Air compressor           (discharge pipe)    compressor                            
(discharge connection)၏                     (1.5)                           (discharge 
pipe)    after cooler      ႔                                                                      
           riser       header                    branch pipe                             (     
                                     

(၅) Header     riser       compressor           (discharge pipe)   ႔                           
                                                          compressor          ႔         
                           drip leg       drain                           Horizontal leg     
header                          (bottom)                                    

(၆)  Header                           10 mm                   (riser         )             
         ႔                                                                                    
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(၇) System          ၏              (pressure drop)    compressor           (discharge 
pressure)၏ 10%                              

(၈) Loop system    ႔           (ring main)                                                 
           ႔                                                              (low resistance) 
fitting            valve                          

(၉) Sub-header        branch line            drop             ႔                    (points of air 
use)                                                       Header            branch line    ႔   
                      (water carry-over                ) outlet                               
                

(၁၀) Drop line          vertical leg                     drain                     

(၁၁)                             (quick connect) fitting                                       hose 
                                   hose ၏                                          filter 
          lubricator     ၏                                                           (pressure 
loss)                    

(၁၂)  

 

                                               (features)                                  
                    ႔ compressed air        ႔                                              
            (electrically operate) valve                                                  ႔      
                       ႔ compressed air                                     

(၁၃) ဂ                                      (welded pipes)        (                    
                              (l                                                       
(resistance)          

၃.၅                                    
           (non-ferrous metal)     (Steel)           (aluminium)      (copper)      

                        (plastic)             compressed air system                               
                                                     (criteria)                               
      

         (metal pipe)                  black iron  stainless steel      (Steel) 
                      (copper)                      (aluminum)        ႔         Back iron    ႔      
black steel                                                                         
             (contamination)              

( )       (corrosion)              ႔            (corrosion)                              
Compressed air                    ၌              (contamination)                     
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( )                               (Maximum Operating Temperature)  
                                         ၏                                                    
                                                                 

(ဂ)                             (Maximum Operating Pressure)  
Thermal stress                                      (maximum operating pressure)        
              

(ဃ)                          (Low Pressure Loss)  
     ၏                                                    (low pressure loss)      

( )                            (Low-Cost Installation) 
                                                                                                     
                                       ႔                                

၃.၅.၁                         (Threaded Pipes) 
                            (steel threaded pipes)                   DIN 2440   DIN 2441 

      DIN 2442    ႔                                                 medium-weight       heavyweight 
                                   (small-sized)                       (medium-sized) 
distribution                  connection(lines)                                                (air 
demand)                                                             (steel threaded pipes)    
                         Black steel       galvanised steel                                        
               galvanised Steel               steel                              galvanized 
coating                 ႔႔      galvanized   ႊ                             

 
( )                            (size)    DN 6    DN 150 (၆          )             
( )                            (maximum operating pressure)    10 bar    80 bar(gauge)        

         
(ဂ)                                (maximum operating temperature)                   

             (Advantages)  
                                                                                                 

                                              ႔                                                                 
      (reuse)           

 
               (Disadvantages)  

            (high flow resistance)                              (joints)                
(bends)                  (leak)                                                                
Ungalvanised threaded pipe                                                  
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၃.၅.၂                      (Seamless Steel Pipes) 
                    (Seamless steel pipes)                   DIN 2448              

                                    Compressed air pipe network        main (line)                 
distribution       (lines)    ႔     seamless steel pipe                                          
                          (medium pipe diameters)                    (large pipe diameters)      
seamless steel pipe                             

 
Black Steel       galvanised steel                                                   
( )                            (size)    10.2     558 mm(     ၂၀      )              
( )                            (maximum operating pressure)    12.5 bar    25 bar(gauge) 

               
(ဂ)                                (maximum operating temperature)                    
 
             (Advantages)  

     (၂၀)     (558 mm)               (large pipe diameters)       seamless mild steel 
pipe                                                        ႔                                   
                                                                                                          
               

               (Disadvantages)  
ဂ           (                                                                        

               seamless mild steel pipe                         Dryer                    
        ungalvanised mild steel pipe                              Dryer               
                     

၃.၅.၃              (Stainless Steel Pipes)  
Stainless steel pipe                        DIN 2462       DIN 2463                               

                                        (highest quality)                pneumatic network 
         stainless steel pipe                            Compressor       dryer                      
                 (wet section)                     Compressor       dryer                   
         stainless steel pipe                                   

( )                            (size)    6 mm     273 mm(၁၀          )              
( )                            (maximum operating pressure)    80 bar(gauge)               

(ဂ)                                 (maximum operating temperature)                    
 
             (Advantages)  

Stainless steel pipe                       (corrosion-proof)                             
    (low flow                                        (low pressure loss)              
                    (airtight)        ႔                    (leak)                                  
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               (Disadvantages)  
                           (experienced fitter)   stainless steel pipe                     

                                                                                                                  

 

                  (steel)                      (copper)                      (aluminum)     
                                                                            

Oil free compressor                                      (corrosion)                      Oil 
free wet air                                                                            
                             (leak)                  “Ring Seal”                                
                                                                        

၃.၅.၄              (Copper Pipes) 
           (Copper pipe)                       DIN 1786       DIN 1754              
                                              (Copper pipe)    ၏                         hard   
semi-hard       soft                                         
 
(၁)                           (size)    6 mm     22 mm             semi-hard                 

      6 mm     54 mm              Hard                      54 mm     131 mm     
         

(၂)                            (maximum operating pressure)    16 bar    140 bar(gauge)        
         

(၃)                                (maximum operating temperature)                   

 
             (Advantages)  

                      (copper pipe)                                                  
                       (bent)                       ႔                                 
                                                  (joint)                       ႔                    
                    (joint)                                              (leak)          
Copper pipe                            C        -                                          
                     (low flow resistance)                      (low pressure loss)     

               (Disadvantages)  
    ဂ            (soldered)                                                            

            (experienced fitter)                                                             
                                                                                                          

                                                                                     
                                  ဂ           (welding)                            
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                                                                                 ႔         ႔                      
         Copper ၏ coefficient of length expansion     steel                  

L            (L hard)      (K soft)    ႔                      (working pressure)         
             K hard ၏      (working pressure)                        (copper)         ၏ 
                           400°           Soldering                      fitting                       
Lead-tin           soldering                Soldering                                          Hard 
soldering              1145°F(618°C)    1800°F(982°C)      ၌                      Silver 
soldering     silver allo        brazing                   

Aluminum compressed air                                                               
       ႔                        (friction)                       (pressure dorp)          
             contaminating                                                  

၃.၅.၅                  (Plastic Pipes) 
                            compressed air                                                

                                                                                                 ႔ 
                                      
 
             (Advantages)  

                 (plastic pipes)                                                       
(coating           )                  (steel pipe)        ၈၀%                                    
                                   (low flow resistance)                      ( low pressure 
loss)                                                                                              
   ႔     (hygienic)                                      (leakage)           
 
               (Disadvantages)  

        (25°C)                                  (maximum operating pressure)     12.5 bar 
                        (plastic pipes)                (temperature)                 ႔  
                                        (maximum operating pressure)                          
           compressor                                                                           
                                          

                 (plastic pipes)                       ႔     (thermal expenision)            
         L                                                  Mechanical stability            
                       (plastic pipes)                      (high pressure)                   
                                              (large diameter)                                     
(experienced fitter)                   

 Non metal                                                               PVC           
   ႔                        (non metal pipes)    compressed air                               
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                 (non metal pipes)                              
( )                                                    
( ) ဂ         (welder)             (threader)        ႔                                   

           
(ဂ)                                    
(ဃ)                                               
( )                                                              PVC                ၽ    

                                 ႊ  ႊ                           ႔            ႊ  ႊ           
                                       

 
( )          140°F    200°F                            PVC                       160°F(71°C) 

           125psig (8.6barg)                        ႔              70°F(21°C)            
                  PVC      ၏                                

( )                   (lubricated) compressor                                                 
synthetic oil              

( )     ႔                                                                                
              

Thermoplastic          ၏ Pressure       Temperature Rating  
Thermoplastic          ၏      (non shock operating pressure)            (temperature) 

                               (                )၏                                    140°F(60°   
                     (3/4”)     ၏                        120°F(49°            Thermoplastic           
                    185                                                      -20°F    100°F 
(38°C)                100°F(38°                                                             

                                                      ၌            compressed air system 
                                 ANSI B31.1                                                    
              (standard)    NFAP 99(Health Care Facilities Code Handbook, 2012 Edition           
             (Metal pipe)                    (Non-metal pipe)                  compressed Air 
                                   

                                          galvanized iron        black steel             
stainless steel                                (diameter)                       schedule 80 
                                                                                 schedule 40 
                                           Schedule 40                          175 psig(12 bar) 
     (pressure range)                           compressed air                (Copper) 
              K           (Type K)    ႔      L           (Type L)                              
               

 
Fiberglass reinforced plastic(FRP)                  compressed air                          
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   ႔                               ႔            
(၁)                            (maximum pressure) 150 psig(10 bar)               200°F(93°C) 

           

(၂)                            (maximum pressure) 75 psig(5 bar)               250°F(121°C) 
           

(၃)  PVC                                                              ႔               
              ႔     PVC                                    ႔        PVC                        
                       compressed air                        

(၄)                   ၏                                   pipe fitting                        

(၅)              (copper pipe)                      ဂ           (                          
(joint)                         

    ဂ           (                      filler metal ၏                       (melting 
temperature)    1,000°F (537°C)    1,600°F (871°C)                  Soldering               
                  (soldered joint)     compressed air                                  

               (allowable) velocity                 compressed air                   
                    ႔                   (pressure drop)                                 
                            (pressure drop)        compressor                      (pressure)    
                         ႔        compressor ၏                  (power consumption)         
             

 

Valve         network     branch                  (isolating        )                        
                            (flow)    ႔           (pressure)                               
                   (Ball valves)       ဂ      (gate valve)    ႔                                 
Diaphragm valve       Globe valve                      (pressure drop)                
compressed air system                                    

          (Ball Valves) 
      (Ball valve)                              (fully open)                   (pressure 

drop)                                              (ball valve)၏ throat diameter     
      ၏ diameter                                        (ball valve)၏         (handle  
                                         ႔                                 ဂ       (gate valve)    
                 

Main header       compressor   intercooler  after cooler   air receiver        ႔               
                             (allowable) velocity             ႔        (၂၀)      (20 FPS  
                 ႔        (၂၀)      (20 FPS)                  
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ဂ          (Gate Galves)  
ဂ      (gate valve)                                                        ႔     

ဂ      (gate valve) ၏ throat diameter          ၏     (diameter)                    
        ႔                     (pressure drop)    ball valve                                  
                                                                                  (airtight 
seal)                   ဂ      (gate valve)              (fully closed)             (fully open)       
                                                                 

                          (carbon steel)                                                 
(carbon steel)                      ,           ႔        compressed air system          
compressed air            ႔(moisture)                         dryer                          
                                                                                   (pressure loss) 
                                  (pressure loss)                    (pressure drop)             
          

                                                                  ၌                        
(pressure drop)                      compressor         (                                         
             

 
                   (pressure) 100 psig        system        compressed air       

                          ႔            (friction                                   (theoretical 
pressure drop)    psi per 1000 feet                       
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          (Flow in SCFM)                     (    )             (၁၀၀၀)            
        (theoretical pressure drop)    psi                       

     -                     (၁၀၀၀)      1 psi              (pressure drop)             
              (diameter pipe)                          (Flow,                                    
900 SCFM                                   (၁၀၀၀)                   (pressure drop) 1 psi 
                                             fitting     ၌             friction loss     “Equivalent 
Lengths”                                  (pressure dorp)                                        
                  (Flow)                               (pressure dorp)   ႔                                  
      hand book                          

                                Maximum Flow                       Pipe Diameter)  
                                         

                                               Max Flow) 
Diameter in mm [inch] liter/second CFM 

10 [inch] 5 10 

25 [1 inch] 25 55 

50 [2 inch] 100 220 

65 [1½ inch] 180 375 

80 [3 inch] 240 500 

100 [4 inch] 410 875 

150 [6 inch] 900 1,900 

Friction Loss Equivalent Length - feet of Straight Pipe (ft) 

Fitting 
Nominal Pipe Size (inches) 

0.50 0.75 1.00 1.50 2.00 3.00 4.00 6.00 

90° Elbow 1.5 2 2.5 4 5.7 7.9 12 18 

45° Elbow 0.8 1.1 1.4 2.1 2.6 4 5.1 8 

Gate valve 0.3 0.4 0.6 1 1.5 3 4.5 6.5 

Tee Flow – Run 1 1.4 1.7 2.7 4.3 6.2 8.3 12.5 

Tee Flow - Branch 4 5 6 8 12 16 22 32.7 
Male /Female 

Adapter 
1 1.5 2 3.5 4.5 6.5 9 14 

 
    ၃-၇ Pneumatic Fitting      
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SI           (                                       ) 
Item Equivalent Pipe lengths in meters 

Inner Pipe Diameter (mm) 

15.0 20.0 25.0 40.0 50.0 80.0 100.0 125.0 150.0 200.0 

Gate valve Fully 
open 0.1 0.2 0.3 0.5 0.6 1.0 1.3 1.6 1.9 2.6 

Gate valve Half 
closed  

32.0 5.0 8.0 10.0 16.0 20.0 30.0 40.0 
 

Diaphragm valve 
Fully open 0.6 1.0 1.3 2.5 3.0 4.5 6.0 8.0 10.0 

 
Angle valve Fully 

open 1.5 2.6 4.0 6.0 7.0 12.0 13.0 18.0 22.0 30.0 

Globe valve 
Fully open 2.7 4.8 7.5 12.0 15.0 24.0 30.0 38.0 45.0 60.0 

Ball valve (full 
bore) Fully open 0.5 0.2 0.2 0.4 0.3 0.4 0.3 0.5 0.6 0.6 

Ball valve (red. 
bore) Fully open 3.4 4.9 2.4 2.2 5.0 2.6 4.1 3.3 12.1 22.3 

Swing check 
valve Fully open  

1.3 2.0 3.2 4.0 6.4 8.0 10.0 12.0 16.0 

Bend R=2d 0.1 0.2 0.3 Ø.5 0.6 1.0 1.2 1.5 1.8 2.4 

Bend R=d 0.2 0.3 0.4 0.6 0.8 1.3 1.6 2.0 2.4 3.2 

Mitre bend 90° 0.6 1.0 1.5 2.4 3.0 4.8 6.0 7.5 9.0 12.0 

Run of tee 0.6 0.3 0.5 0.8 1.0 1.6 2.0 2.5 3.0 4.0 

Side outlet tee 
 

1.0 1.5 2.4 3.0 4.8 6.0 7.5 9.0 12.0 
Reducer 

 
0.3 0.5 0.7 1.0 2.0 2.5 3.1 3.6 4.8 

Distribution line                                                                           (maximum 
recommended flow r                         

၃.၆ Distribution Pipe Network           Compressed Air Pipe                

၃.၆.၁ Compressor          (Inlet Piping) 
                   (aluminum pipes)                                      (special 

tool)                                   (aluminum pipes)    +4°F    176°F (80°C)                 
                   (aluminum pipes)ကို               (melting point) 1100°F (593°C)     
                                             100 psig        air system           schedule 40 
             black iron/steel                         galvanize                       
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Inlet Piping       Guideline      
         (inlet pipe)          compressor          ႔                              

                                              (inlet pipes)                                          
(filter)   compressor                                                               (inlet 
pipe)    galvanized                                                      (filter)       compressor 
                  (inlet pipe)                    (s                              ၏      
                                 (solid contaminant)    centrifugal compressor      
                             

           ၌                                     (inlet pipes)      ၌ c            
                       ႔        compressor   (inlet)                                           
           drain valve                  C                              coating             
       ႊ                                     

                                                (stainless steel)                        
(inlet pipe)                                                                                   
   ႔                           (thermoplastic)                          (inlet pipe)               
                             (stainless steel)                        (thermoplastic)              
          (inlet pipe)                                       galvanized  pipe                         
        

                   (extruded aluminum pipes)             (inlet pipe)               
                                                                                             
                                    Flexibility                  

၃.၆.၂           (Discharge Piping)       Distribution Piping 
Oil free rotary screw compressor       reciprocating compressor                  

  (discharge air)၏             250°F(121°C)    350°F(177°C)                Lubricated rotary 
screw compressor               (discharge air)             200°F(93°C)    220°F(104°C) 
                                                                       (discharge pipes)               
          After cooler           100°F(38°C)                                           ႔     
After cooler                                                                                     
                             Compressed air               c                                
                            oil free rotary screw compressor       centrifugal compressor          
                               

     (filter)      dryer          ႔                         inter connecting             
              Inter connecting                                                        Self 
contamination                       

Galvanized          ၏        ႊ            c                                 
                                    galvanize   ႊ                          
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              (thermoplastic)             inter connecting                distribution header 
                                        (thermoplastic)                                             
                                 (thermoplastic)                                               
                   200°F(93°C)                                     inter connecting            header 
                           Stainless steel    ႔      coated aluminum              inter connecting 
                                              Oil free compressed a             standard black iron 
/steel            schedule 40                          stainless steel            schedule 10          
                                                   

             stainless steel                                                           
                  Stainless steel          ဂ                                        Black 
iron          ဂ      (weld)                 (                                    ဂ       
(weld)                               fill                               cover         
                  ႔        stainless steel                  (         )                      
      

Drop              feeder                header    compressed air         work station      ႔ 
                                                                                            
         (z                                       ၏                               

Compresor                                                
Inlet Air Piping (Rotor Compressor          ) 
(၁) Reciprocating compressor     modulating control           control           dry filter 

                 
(၂)      (filter)     compressor                            (remote location)            

         
( )  Inlet interconnection pipe      valve                    
( )           (outside)                                      (Flexible pipe)    ႔      rubber 

hose                
(ဂ)          (inlet pipe)            ၌                                               

                                  
(ဃ)          (inlet pipe)                   (hang                                  

support                    
( )                                                                                           

                    
 

၃.၆.၃                (Inlet Air Piping) 
Reciprocating Compressor ၏            (Inlet Air Piping) 
(၁) Compressor ၌                                       (inlet air pipe)                  

                      Inlet air                        compressor connection          
       



                                                                                                                         ႔   

3-22 

(၂)      ၏              compressor connection ၏                          

(၃)                ႔                                                              
(၄)           (manufacturer)    ၏  ႊ                               
 
Centrifugal Compressor ၏            (Inlet Air Piping) 
(၁) Centrifugal air compressor                                                       (inlet 

filter)                   (inlet air pipe)        compressor          ၏               
(performance)                         

(၂) Compressor          ႔                        ၌       inlet line      drain leg           
               

 
Rotory Compressor ၏            (inlet air piping) 
(၁)            (inlet air pipe)              compressor              (connect         ) 

                                  System          ၏           (flow)                      
                                                                         fitting      
                                      (pressure drop)       ႔                     
                                             

(၂)          ၏                               ႔                                           
         

၃.၆.၄                             (Interconnecting Piping) 
 Compressor discharge    air treatment equipment           ႔                         
(storage tank)         ႔                                             “I               Piping”  
          
 Interconnecting                                                         (flow)    
compressor discharge    dryer       filter       receiver       distribution            main header      ႔ 
                                                   
                        ၌                       (velocity)            ႔        (၂၀)      
(20 FPS)                  

၃.၇              (Pressure Drop) 
              ႔                          ႔    (                                     

                                    Dryer            (filter)                               (fitting) 
                                                          

 
      (filter)         ႔              ႔             ႔                                (power 
consumption) 3%    ႔                                 (                                      
                                  

System          ၏              (pressure drop)    compressor           (discharge 
pressure)၏ ၁၀                             
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(၁)                     (flow rate)                                                                
(၂)                          ႔                 (                                          

                                                                                            
                                      (bend)                                        
                       automatic condensate trap                          

(၃)                                                 air treatment equipment                         
                                                                                               
        (pressure drop)                        

(၄)              (pressure drop)          dryer           filter                                 
(၅)                                                     
(၆)              valve   elbow        ႔         ႔                                           

                              
(၇)                                                              
(၈)                                        

 

 
    ၃-၈  System            component                                              

 

Distribution line power wastage (500 L/s, 7barg) 

Pipe Nominal Bore (mm) Pressure Drop per 100 m (bar) Equivalent Power Lost (kW) 

50 3.0 18 

65 0.9 5 

80 0.2 0.8 

100 0.1 0.4 

7 bar(g)                                                               (pipe nominal bore 
mm)                         Pressure d                                                        
equivalent power l                                  (50mm)                      kW              
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        (80mm)                   0.8                            mm)                            
(80mm)                                           17kW    ႔              

 

    ၃-၉                                                                                          
        

 

 
    ၃-၁၀ Distribution Network       ၌ ဖိအားက်ဆင္းပံုကို ေနရာႏွင့္တကြ ေဖာ္ျပထားသည္။ 
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၃.၇.၁ Distribution Header       Drop            
Main header                                                              (flow)    

                        Drop              feeder                                  (air flow)          
                                      ႔                  

 

                                        drop 
              header      ၏        ၌        
        Header                     (pressure loss) 
                                     )          
              

        ၃-၁၂ Main Header       drop                           

၃.၇.၂ Pressure Loss in the Pipe System 

 
    ၃-၁၃ System             component                                                

                              component           network             
( ) Length of pipe. ( ) Valves. 
( ) Clear inside diameter of the pipe. ( ) Fittings and connections 
(ဂ) Pressure in the pipe network. ( ) Filters and dryer. 
(ဃ) Branches and bends in the pipe. (  ) Leakage points. 
( ) Narrowing and widening. ( ) Surface quality of the pipelines. 

၃.၈               (Diameter)                  ႔                   (Pipe Sizing) 
                                                  (undersized pipe)        compressed air  
                    ႔                Compressor                      (discharge pressure) 
                                                                    ၌ compressed air ၏          
                      (velocity)                                                         
(pressure drop)             
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                         (pipe size)       layout             compressor                              ႔ 
                                            (pressure drop)                        velocity 
            (square)                                
                            (pipe size)          ႔                                   
(၁)                     (constant pressure) flow                  friction loss               

(၂)                          (constant flow rate)       ၏     (inlet pressure)                   
                                         (friction loss)               

(၃)           ၏                                (copper   stainless steel                )             
(friction loss)          

                      (velocity)    20 FPS                    (moisture)              
                               30 FPS              condensate                                         
                                     velocity       compression ratio             ႔                  

              
         

     
 

 V= air velocity (FPS) 
 Q= Volumetric flow rate (CFM) 
 D= Conduit inside diameter (inches) 

Compressed air distribution system ၌               
(pressure dorp)    ၃%                            
                                                 
compressed air distribution system                
        (pressure dorp)    ၁%            

                100 psi system      1  psi                                               
                               (air volume)                                              
                                          (pressure dorp) 1 psi                       
                                                          (diameter)                                
      

              (d                           (    ၃-၁၄                   ) 
( )                                      (maximum permissible pressure drop)                 G 

                                                         G        ၏          bar(       
         

( ) E                 (working pressure)                                         E                
actual working pressure             E        ၏                                        
                      ႔      G                                   E                       
        ႔                                                reference line F                       

(ဂ)  A           (pipe length)                                           (               B        
(Line)    free air flow     l                                 l                    
           (၃၀၀)        l                         Free air flow 190 L/sec     l              
                                                                            reference line C     
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(ဃ)             diameter (mm)     D                                          diameter (mm) 
                  

( ) Reference Line 1 (line C)       reference line 2 (line F)                                     
              line D                                                                         
(diameter)      

 

 

    ၃-၁၄                                        Chart 
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                   P                                   ၽ                          
(Annual energy savings resulting from reduction in air pressure) 

Comparative 
Average Load (kW) 

Energy Saving (kWh/y) 
50 kPa 100 kPa 150 kPa 200 kPa 

4 320 640 960 1280 
8. 600 1200 1800 2400 
11 875 1750 2625 3500 
15 1195 2390 3583 4780 
22 1755 3510 5265 720 
30 2390 4780 7170 9560 
37 2945 5890 8835 11780 
55 4380 8760 13140 17520 
75 5975 11950 17925 23900 
110 8760 17520 26280 35400 
160 12750 25500 38250 51000 

Sustainable Energy Authority Victoria, Energy Smart Compressed Air Systems, 2001 

၃.၈.၁                                          
(၁) Compressor                           ႔                                          

(pressure drop)                                                           Irrecoverable           
     

(၂)              (pressure drop)                       ႔                                  
                                                       Distribution header ၌              
               (pressure loss)                                    

(၃)                      
( )                                     strain 
( )                                             ႔        (Expansion)    ႔                 

(co                                strain 
(ဂ)                                              strain 
(ဃ) Inlet       Discharge                                                                 

      Strain 
 

(၄) Compressor       shut off valve           safety valve                Safety valve      
compressor ၏ working pressure     5 psi    ႔      10 psi                            Operation 
pressure     ASME                     vessel rating                       
           

(၅) Aftercooler           temporary compompressor               (                    
                                                                

(၆)                                               By Pass           ႔      valve        ႔    
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(၇) Header          (ring)                 (loop d                                 

(၈)            ၏          secondy air receiver                               

(၉)                                    main header                   

(၁၀)                                ႔                                    c                 
                                                       (flexible connection)                

၃.၉ Pressure Regulation 

၃.၉.၁ Pressure Regulation             
Pressure 

(bar) 
Air 

(m3/min) 
Power 
(kW) 

Energy use  
(kWh/year) 

Lost 
(kWh/year) 

Lost 
 €       

4.10 1.64 10.80 40,564 0 0 

4.80 1.86 12.30 46,019 5,455 545 

5.50 2.08 13.70 51,404 10,840 1,084 

6.20 2.30 15.20 56,859 16,295 1,630 

6.90 2.52 22.30 62,314 21,750 2,175 

Pneumatic system                              (pressures                                        
          (air flow)                    (energy use)                                                            
                                        cylinder           5.5 bar                                10,840 
kWh                           (၁၀၈၄)                                                                
   ႔        compressor                                                              ႔           
             (regulate        )            

  
    ၃-၁၅ Flow Controller     ၃-၁၆ Filter Regulator Lubricator (FRL) 

   
Male Pipe Thread Coupler Female Pipe Thread Speed-Lok Hose Barb Coupler 

  

 

Male Pipe Nipple Speed-Lok Hose Barb Nipple     ၃-၁၇ 
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၃.၉.၂ Air Regulators 
Air regulator         supply pressure                            ႔                               
    (special)               (valve)                 

 
    ၃-၁၇ Filter Regulator Lubricator (FRL)                           

  

  
    ၃-၁၈ Filter Regulator Lubricator (FRL) 

-End- 


