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       -                   (Leakage) 
 

Compressed air system       ၌                                                    compressed 
air system   ၍           ါ                             compressed air system       ၈၀%     
                                                   ၍                                ၂၀%   ႔     
                  Compressed air system                                                          
                (end use                    (distribution system)၌          

                                                            system pressure                 
                                   (system  pressure)                                      System  
p                                                    
              system        c                        ၂၀%    ၃၀%                                 

 

                                                    compressed air 
system                       compressed air             
     ၂၀%   ႔                            
                                                                         
                                                  ၁၀%         
                                                                   
                                                                   
                                 system pressure              
               tool           equipment                     
                ႔                                              
                                               (downtime) 
                                                             ၍ 
capacity           compressor                      

                                                                                  )    
          (air l                                       

(၁) Manual condensate drain valve                          

(၂) Auto drain valves                                      

(၃)  Shut-off valves                          

(၄) Hose           coupling                           (leaking) 

(၅) L                  jubilee clip                         

(၆)  Pipes  flanges       pipe joints                  (leaking) 

(၇) Flexible hoses                          

(၈) Pressure regulator                     (leaking)       

(၉)                  ၌                          (air-using equipment)                      
   ႔         
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  ၈.၁                                       
System            ၌                           

                                                                     
            

( ) Couplings   hoses   tubes       fittings 

( ) Pressure regulators 

(ဂ) Open condensate traps and shut-off valves       

(ဃ) Pipe joints   disconnects   thread sealants    ႔           
 

                                               ါ             ါ        ၌         ၍ 
                 

                                               
Condensate Traps  Check if automatic traps are operating correctly and avoid by passing. 
Pipe Work   Ageing or corroded pipe work.  
Fittings and Flanges  Check joints and supports are adequate. Check for twisting. 
Manifolds Check for worn connectors and poorly jointed pipe work. 
Flexible Hoses  Check that the hose is moving freely and clear of abrasive surfaces. 

Check for deterioration and that the hose has a suitable coating for 
the environment example oily conditions. Is the hose damaged due to 
being too long or too short?  

Instrumentation  Check connections to pneumatic instruments such as regulators, 
lubricators, valve blocks and sensors. Check for worn diaphragms. 

Press and Drop 
Hammers  

Use a flow meter at the feeding points to check for internal leaks. 
Internal leaks are expensive to fix but can be responsible for up to 
80% of demand. 

Pneumatic Cylinders  Check for worn internal air seals.  
Filters  Check drainage points, ill fitting bowls, and contaminated bowls. 
Tools  Check hose connections and speed control valve. Check air tools 

are always switched off when not in use.  

၈.၂                                     ါ                ၍              
 

 

Compressed air system   system                                                 
           (leakage rate)           ါ  (hole)                                              
  ါ  (hole or orifice)                      (leakage)                 

     (pressure)        -                           [USA DoE 2004a] 
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   ါ             
5/16” 9/32” 

100 psig 100 SCFM 80 SCFM 
80 psig 80 SCFM 66 SCFM 

 

    ၈-၁                ါ        

       30 psig                                                         ါ(air cylinder) 
          60 psig             compressed air                                      (air volume) 
    ၇၀%    ၍              90 psig             compressed air          ၂၃၀%    ၍               
120 psig             compressed air          ၃၀၀%    ၍               

   ႔             (pressure)                             (air volume)                    
      ႔    ၍                                    ါ         “Artificial Demand”           
Compressed air system                        “    f c  l Demand”                       (leakage) 
                      ါ                ၍                        ႑                   ါ   
             9                                  ါ             0.61              [U.S. DoE 2004a] 

      ါ           ါ                       (pressure)   ႔         ၍                  
               (leakage rate)    m3                                                   ၍               
        (plant)၌                                                           ႔                

Hole diameter (approximately equivalent) [inches], [mm] 

 [bar] 
(1/64") 
0.4mm 

(1/32")  
0.8mm  

( 1/16") 
1.6mm  

(1/8") 
3.2mm 

(1/4")  
6.4 mm 

(3/8") 
9.5mm 

4.8 0.0082 0.0330 0.1320 0.5270 2.1070 4.7510 

5.5 0.0091 0.0360 0.1480 0.5880 2.3530 5.3000 

6.2 0.0100 0.0410 0.1620 0.6540 2.6050 5.8500 

6.9 0.0110 0.0440 0.1790 0.7140 2.8570 6.4280 

8.6 0.0140 0.0550 0.2170 0.8680 3.4600 7.8010 

     ါ            ါ                             ႔                       ါ   
                          ၍                        m3 per minute                       
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၈.၃                                                     
                   ါ   (၂၀၀၀)                                     10 cents/kWh       

         7 bar                                                        (m3/year)                      
                        ($/year)                   

                                                    (Cost of compressed air leaks) 

Equivalent hole diameter  
(sum of all leaks) 

Quantity of air lost per leak 
(m3/year) 

Cost of leak 
($/year) 

Less than 1 mm 6,362 95 
From 1 to 3 mm 32,208 483 
From 3 to 5 mm 117,633 1,764 
Greater than 5 mm 311,738 4,675 

Assumption: 700 kPa system, operating 2000 hrs/year, electricity costs 10 cents/kWh. 
 

၈.၄                                          ႔                   

၈.၄.၁                              (       -       (pressure)   ါ               ) 
Start/stop control             ႔      Load/Unload control                          

Compressor             system                        (leak amount)                         
(၁)                equipment       tool                         ါ     ႔                        

       ါ                    system ၌ demand                       
(၂) Compressor                ါ  Compressor                                         ႔      

unl                               ါ                  ႔      unload                         
(leak)                             

(၃)  Compressor                    ႔      unload                        ါ  

Compressor                              ႔        l               l              
                                                          system pressure                
               pressure                     ါ compressor                     ႔      load 
                       Compressor                  s                                    
       pressure    ႔            ါ                        ႔ compressor     cycle on    ႔      
cycle  ff                    c                              (on load time)                        
(off-load time)                      
Total leakage (percentage)    ႔      FAD           ါ                                 
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T = on-load time (minutes)   
T = on-load time (minutes)            
            ါ                         ၍ 
                                       
 
t = off-load time (minutes) 
t = off-load time (minutes)                  
      ါ                         ၍ 
                                    

 
 

    ၈-၂                                              ဂ       
            (Leakage)     compressor    capacity            l                                     

                         system                    (leakage)    ၁၀%                          
             system           total capacity   ၂၀%    ၃၀ %                                   

၈.၄.၂                             (pressure)            -            
(၁) Compressor     maximum operating pressure    ႔                 ါ  

(၂) Compressor                                                                            
                    ါ                                                              
                                                                                        
                                               

(၃)  Compressor                                           ႔                                 
            ါ  

                           (leakage percentage)    ႔      FAD           ါ                
                 

                                                

  
                                                                       

                                                                 
 

            (leakage)                     (down steam)            pressure gauge    
                                    ႔     total system volume                  Down steam     
secondary air receiver       air main             piping    ႔  ါ                    (leakage)          ါ 
                                

                         
           

        
        

V =       (volume in cubic feet) P1    ႔      Pmax = pressure in psig 
T = Time in minutes P2    ႔      Pmin = pressure in psig 
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1.25     n    l                                             c    c       l   l    
                     (air leakage)                           “Leakage Test”                 
                                                       ႔                                    
   ႔        “     Detection”                       

၈.၅                                   (Leak Detection)  
                   compressed air system                           (e                      

                                                            (leak)                      ႔         
                                                                                    (          
                                                                      

Equipment                            (shutdown        )                ါ ultrasonic detector 
            ၍                                         Ultrasonic detector                 
                                                                                        
                                      ႔                                                              
      ultrasonic acoustic detector                                                          
      high frequency hissing sound      l       c     c                         Detector      
microphone   amplifier       audio filter    ႔ ါ        Ear phones    ႔      visual indicator            
               

Ultrasonic detector                        ါ                                                    ၍ 
                                         (soapy water)            (joint)                        
                                                                                                      
                                                                    ႔    ါ                 
(tagged)                           

        ႔                          (leak)                          (checking)              
     (recording)                   (repairing)    ႔                   

၈.၅.၁                                    (Ultrasonic Leak detector) 

  
    ၈-၃                     Hose Clamp     ၈-၄           (Air Tight) Air Hose 
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    ၈-၅ Ultrasonic l        c                                           

   
    ၈-၆              (l                                        (tagged)            

   
    ၈-၇ D   c                                           ၈-၉               leak 

                  

   
    ၈-၉              (leakage)                              
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    ၈- ၁၀ Leak Tag                                                     Leak Tag                  

၈.၆                (leakage)                   
     - Compressed air system      ၌ 2 minutes                        300 cubic feet 
                            10 psi                     (system pressure)    100 psig           
               (CFM)                      

     

             
            

                     

              
 

     

  
    

      

 
  

   

 
         

 

     -                (automobile industry)      
            1000 CFM compressor            Free 
Air Delivery(FAD) test       l                       
                    equipment                ၍ 
compressor           ါ     Free Air Delivery test   
              compressor                    
Free Air Delivery   ၉၀%                               

Leakage test                      ါ                 
� Compressor      8 minutes          Load           
� Compressor   unloaded              48 minutes          
� Compressor                         1                

      ါ   ႔         ါ   
(၁) Compressor   output                l                  ါ  

(၂) Specific power consumption 

(၃)  Compressed air system ၌                          (leakage)                   ါ  

(၄) Quantity of compressed air leakage 

(၅)                 l                                     (Power lost) 
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(၁) Free air delivery         ါ     ႔      Compressor   output         ါ  

Free air delivery= 90% of rated capacity= 0.90 x 1000 CFM = 900 CFM 
(၂) Specific power consumption         ါ  

                            
                                  

                             
 

Specific power consumption= 900 CFM/144 kW = 6.25 CFM/kW 
Compressed air 6.25 CFM                    1 kW                   

(၃)  Compressed air system   l                                 ါ  

                         
  

     
       

                         
  

       
             

(၄) Compressed air leakage             ါ  
                                                    

                                           

(၅)                                                           ါ  

                           
                 

               
 

                           
          

               
          

     - Process industry                    compressed air system     l                      
      ါ                                 (system pressure)    6.8 kg/cm2(g)    ႔           [Cut 
in pressure =6.8 kg/cm2(g)] load                (system pressure)     7.5 kg/cm2(g) 
   ႔           [Cut out pressure =6.8 kg/cm2(g)] unload           

Load           compressor                 188 kW              
Unload           compressor                         5              
Compressor   average 'Load' time         1 5                  
Compressor   average 'Unload' time         1  5                  
Compressor capacity = 35 m3/minute 

          operation                                   
                       Unloaded                
Power 
Consumption 

Load kW = 188 kW  Unload kW = 54 kW 

Time Average 'Load' time,  
T = 1.5 minutes 

Average 'Unload' time, 
t = 10.5 minutes 

Cut in/out pressure Cut in pressure = 6.8 kg/cm2(g) Cut out pressure = 7.5 kg/cm2(g) 
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                   (Leakage quantity)                                                    
          (loss of power due to air leakages)    ႔        ါ   
      
( )                    [Leakage quantity (m3/min)] 

   
   

             
       

                                                          =4.375 m3/min 
( ) Leakage quantity per year (m3/day)= 4.375 x 24 x 60  

                                                   = 6300 m3/day 
(ဂ)  Specific power for compressed air generation = 

                             
   

              
   

                                                                         = 0.0895 kWh/m3 
(ဃ) Energy lost due to leakage/day = 0.0895 x 6300 = 564 kWh/day 
                                     (Leak Cost) 
 

           

 
   

                    

                
   

 
L= Air loss, CFM 
4.2 = average number of CFM/bhp. (              (manufacturers)             ါ         ) 
0.746 = average power requirement in kW/bhp to generate one bhp 
T = hours of operation  
C = Cost per kWh 
     - 100-hp air compressor            450 CFM                      
                         $0.08/kWh           
                  (Air leaks amount)    compressor                 ၂၅            
     
                               

 25%(leaks) of 450 CFM = 112.5 CFM (112.5 CFM     Air loss, CFM         ) 

                                                     

      

            
            

                                     
                                                          

 19.9928kW x 8760 hrs (24 hrs/day, 365days/year) = 175136.9 kWh 

                                                         

 175136.9 x $0.08/kWh = $14010.95 
$14010.95 ÷ motor efficiency = $15,567.72 
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၈.                                 (Case Study) 

 
    ၈-၁၁                                                             compressed air system 
  air demand     (၁၀)      analysis     ၍       data         ဂ                             

                                                                                         
                           (average demand)   ၅၀          200 CFM                       
             (၈၇၆၀)              Compressed air system     4.5 CFM                        
            (1 HP)                efficiency     ၉၃           ) 

၈.၈                                                                      
(၁) System pressure    ၍              

(၂) C                                       

(၃)  Compressor                                                                                  

(၄)                                             

(၅)                                                  (carbon emission)               

(၆)                               

                                             (leakage) 47.05%    12%    ႔          
                                                       
  Before After Difference 
Leakage - rate  47.05 % 12% 3.05 % 
Annual leakage (m3/year) 1463003  195275  1267728  

Annual energy consumption caused by leakage 150  20  130  

Annual leakage costs  17995  2410  15585  
CO2 emission (Tonnes) 90 t 12 t 78 t 
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၈.၉                            (Leakage)      
            (leakage)                                         (leakage)                 

                      ါ     ႔        compressed air system                               (leakage)           
                                                          (leakage)                  
               

( )            system                                 ၅%               ၅%               
                          

( )                            system                                 ၇%                  

(ဂ)                       system                                 ၁၀%                 
(ဃ)                ႔                  system                                 ၁၃%    ၁၅%     

             (                                                                          ) 
 
            (leakage)            ၍                          (၇)      
(၁) Evaluation  

                                 (pressure)       compressor control        ႔          ါ  
(၂) Detection (involve operators)  

                            ါ   
(၃)  Identification (tagging) 

                                      ါ   
(၄) Tracking 

                               ႔                                                       ါ  
                              ၍        ါ  

(၅) Repair 
                                ါ   

(၆)  Verification 
                                               ါ                                          
            ါ  

(၇) Re-evaluation 
                                                     ၍                        ါ   

-End- 
 
 
 
 
 
 
 

 


