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Chapter-5 Storage Tanks (Air Receivers) 
 

Compressed air                                   (energy)                   Compressed 
air                                                                                 
             Compressed air                                      “Air Receiver”    ႔      
“Storage Tank”                             ႔             (demand)                    
                 compressed air                                      air compressor            
                                         ႔       compressor                               
                                                 (“Air Receiver”    ႔      “Storage Tank”) 
                                                    

   
 ti it                        “Off peak”    ႔      “Low demand”                    

compressed air                          “Peak Load”    ႔      “High demand”                
                                         (peak demand)              air receiver    ႔      
storage tank                                                   (system pressure)          
                  Receiver    ႔      storage tank       (compressed air)                  
        pressure vessel                              compressed air storage           (type) 
               (quantity)                                                            

 ( )                   (air demand pattern) 
 ( )        (air quantity) 

 (ဂ)              (air quality) 
 (ဃ) Compressor                  
 ( )                   control               ႔          

“Air Receiver”    ႔      “Storage Tank”                                              
(၁) Re i ro ati g  o  re  or                           (pressure)                         

                                                        (Equalize pressure variations 
or pulsations)       

(၂)                                           (peak demand)               air 
receiver                                                              compressor         
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(၃)  Air receiver tank                       Load/Unload    ႔      Start/Stop                  
                              Screw compressor                                
                                                        ႔           

(၄)                   compressor control                                          (system 
pressure)                     

(၅)            ႔(moisture)                ႔(oil vapor)                   (air receive)      ၌         
        Aftercooler                        ႔    (moisture carried over)    air receiver 
      ၌                         Condensate                                    
(collects residual condensate)     

                              (compression)                                      Compressor        
(heat)                    e o  re  io                                                        
      decompression                                          o  re  io                        
   (heat)                  decompression                                   storage efficiency      
                  

 
                                                           (production)                           
               (product quality)                                               (production) 
       ႔                                                                                    (minimum 
acceptable pressure)       compressed air demand pattern    ႔                       (storage 
tank)                                     

High vo   e i ter itte t air  e a                              (system pressure     t atio ) 
                                         (air volume)                        (system 
pressure)                                       ႔                               (insufficient 
pressure)                                                 compressor       Cut in/Cut out setting 
                     compressor                                            ႔                    
compressor                                                                                
                                            

          ႔                                    “Primary Storage”      “Secondary Storage” 
   ႔                                                                                 i ter itte t air 
 e a                                               compressor              (capacity) 
                                                                                     (storage 
capacity)                                  compressor              (capacity)                      

 

       (system pressure)                                                                        
            

  Storage receiver      ႔               compressed air        (pressure)    system 
pressure                      ႔     compressor                         (storage tank)      ႔ 
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Storage tank      (pressure)       system pressure                                 (differential 

pressure)                     Pressure/Flow Controller    ႔      metering device     
                  

 
၅.၁ Primary Storage       Secondary Storage Air Receivers  

Air receiver     primary storage (primary receiver)       secondary storage (secondary 
receiver)                                

 
၅.၂ Primary Storage Receivers 

Primary storage receiver         system            storage                        Air 
receiver tank     primary storage                       compressor                             
               ႔     demand side                                                          ႔          
          Primary storage receiver     air treatment equipment              (upsteam) 
   ႔              (downsteam)             ၌                 Compressed air system       
primary receiver                                                  

(၁) Reciprocating  o  re  or                                         (pressure pulsation) 
                     a  i g                            primary storage receiver     
absorber       ႔                             (pressure)                                
            

(၂) Aftercooler       moisture separator    ႔                          ႔    (water vapor)    
co  e  ate                               Compressed air                 (condensate 
water)            (lubricant)                                                          

(၃)           demand                             compressed air                 
 o  re  or                                                 Compressor             
load          / unload                                                

             (storage tank)       (pressure)                  (end users)     
                                           ႔                (storage tank)                
                   (end users)     ႔                             

                        (load)                         air compressor 
                                                         compressor                    
                                       e  i ie t          

                 intermittent air demand         compressed air system          
                     (system  re   re     t atio )                    Intermittent air demand 
                        (system pressure fluctuation)                            
                                           (i a e  ate  re   re)                         
            (system pressure fluctuation)                                         
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(၄) Load/Unload    ႔      Start/Stop               (frequency)                    Screw 
compressor                        efficiency                                           
                                                              

(၅)      (system pressure)                                                     compressor 
                      ႔      control                                          (stable)        
                Rule of thumb        Load/Unload                      (trim compressor 
             ) screw compressor                  (receiver)              
          (air flow) 1 SCFM              (volume) 5 US gallon     10 US gallon       
(20 liter        iter)                                   (storage capacity)                   

(၆)        primary storage receiver                                              
        dryer                                              compressed air     
ra ia t  oo i g                                 ႔       (moisture content)               
            Air dryer                   (load)                    

၅.၃ Secondary Storage receivers 

                        (air demand fluctuations              ) facility                  (air 
pressure)               facility                                                             
           (storage receiver)                           

Secondary storage receiver                       
(၁) Secondary storage receiver         primary storage receiver                        

supplement                            ( re   re Sta i i e       )                   
compressor                                                          storage     
secondary storage receiver           

(၂)            peak demand                                                 intermittent air 
demand                               compressed air                             

(၃)  Secondary storage receiver                         (point of use)                            
                   Secondary storage receiver       (pressure rating)    primary 
storage receiver        (pressure rating)                                           
      (storage capacity)                                   (pre   re     t atio ) 
                    

                             (system pressure)    compressor pressure control band 
            (lowest level)                                              i ter itte t air 
 e a                   compressed air                                                     
             e     e                                            ႔                  
                      (receiver)         upstream   check valve                   
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(၄)             (e     e)                      (sensitive) equipment                   

                                                            (pressure drop)     
                              

(၅) Compressed air                                 equipment                               
                                                                          
(compressed air)                        Compressed air system                 ႔    
                                                                    ႔                            
                 secondary receiver                                        hig  
i ter itte t  e a                                                                 
                high intermittent de a                   secondary air receiver    
                                                                                       
         (storage receiver)                   flow restriction                             
secondary seceiver tank          ႔                         (  o  rate)               
                                       (sensitive)                                   

                         ႔                                  (large fluctuations)               
              (insufficient air pressure)                   air distribution system          primary 
air receiver                secondary air receiver      (                                    ) 
                         

Secondary receiver                     (point of air use)                                 
                    ႔                                                 ႔                
equipment                                                                              
compressor             (capacity)                              secondary receiver              
            

၅.၄ Receiver                                     (Air Storage Capacity)  

                 ႔                      peak demand                                  
co  re  or                                                                                           
                         (air storage)                                                          
           air demand pattern                                           (air receiver)         
                                         air demand pattern                     
           air receiver                       

                        (air storage capacity)                                 
                                    

Secondary receiver         load                     ႔                     ၌           
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( )            (air quality)                                
( ) Compressed air system        (pressure)                                                      

(ဂ)  Compressed air system efficiency                          ႔             

           screw compressor                    compressed air system           
           (storage receiver)                                  (e     e)               
                                                                          (lo    o  
 re   re  e  iti e)                                          secondary receiver tank       
          check valve                              Check valve                                    
                                          secondary receiver    compressed air         
                        

 

     Compressed air system             ၌ 
                  compressor             
                compressor               
(capacity)           air receiver        
                                       
Compressor 2             15m3/min     
                          

    ၅-၁                    compressor               compressed air system 

၅.၅ Separators and Drains 
Water separator     compressed air                                             

         Aftercooler           (downsteam)                          Aftercooler    
          compressed air                                     ႔(moisture)           
(condensate water)        ႔                 Water separator     oil separator                    Oil 
separator     lubricated rotary screw compressor                   lubricant                 
                                                

 

            Separator                         
               (drain           )        
     Compressed air system           
filter      dryer            receiver             
       o  e  ate                   
                 Drain     မွ တစဆ္င့္   
                                ႔     
(moisture) downstream    ႔                  
air dryer                          O er oa  
           Equipment                           ၅-၂                      pressure regulator 

      water separator                   
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                                system                                                         
system       drai          compressed air                                     
     

30 kW compressor    5 m3/min            7 bar             compressed air                  
                       o  e  ate             (၆၀၀၀)   ႔                       Compressed air 
                       treatment                                 

Compressed air       ႔             (filter)         cyclone separator   pre-filter   micro 
filter   active carbon filter       sterile filter    ႔         Cyclone separator     compressor   
                               (water)    ႔                 ႔(water vapor)   ႔                   
              

၅.၆ Compressed Air Storage Tank                         
Secondary receiver                                   air compressor           (type)   

capacity control                  compressor                                        (delay)   ႔ 
            

 

                           
                                       

                              
 

                 (cubic feet)         ( re   re   i)          (၁၁၀)                   
receiver            (size)                                                                   
      
     

Sand blasting              compressed air 100 CFM                ig                  
      (၁၀)                sand blasting                         ႔         Compressor    
                 (system pressure)          ig                    transient load       
secondary receiver            (size)                 

                 (Cubic feet required) = 100 CFM x 1 minute = 100 cubic feet 
                          Pressure(psi) range = 100 – 80 = 20 psig 

Secondary receiver                                              
Storage receiver required = 100 cubic feet × 110/20 psig = 550 gallons(US) 

Receiver                   10 CFM                i  te                100 CFM           

           (inlet)     orifice    ႔       ee  e  a  e                         storage tank     
                          o  rate                          Sand blasting                         
      80 psi                                   

               compressed air 1 ft3 per psi       secondary receiver       
        110 US Gallon (    L)                 CFM     110                     i               
storage receiver          (ဂ   )                                       (receiver)  
          compressed air 1 cubic foot per psi     ဂ   (၁၁၀)                       
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Primary storage    ႔      primary receiver tank       secondary receiver tank           
                   demand                        supply    ႔                                  
                                  air receiver         ASME Boiler and Pressure Vessel 
Code Section VIII                                                                           
     

 
           (receiver    ႔      storage tank)                                          

(     )                   
Air Flow Capacity (FAD) Recommended Receiver Volume Gallons 
(CFM) (m3/h) (m3) (ft3)  
100 170 0.30 11 83 
200 340 0.50 18 135 
350 595 1.00 35 265 
600 1020 1.50 53 400 
700 1190 2.00 71 540 
1500 2550 3.00 106 800 
2000 3400 4.00 141 1060 
2600 4420 5.00 177 1350 
3000 5100 6.00 212 1590 
4000 6800 8.00 282 2150 
5000 8500 10.00 353 2650 
6000 10200 12.00 424 3200 
7000 11900 14.00 494 3700 
8000 13600 16.00 565 4250 
9000 15300 18.00 636 4775 
10000 17000 20.00 706 5300 
                  (၂၅)        (25-HP) air compressor                            

Primary compressed air storage tank               
25 HP compressor x 4 CFM/HP = 100 CFM x 10/60 min = 17 ft3  

 17 ft3                               (HP)      4 CFM                                 

         
       

     
 

V = capacity of receiver 
Q = compressor output l/min 
Pa = atmospheric pressure 

• Q  = 5000 
• P1 = 9 bar  
• Pa = 1.013  

               primary storage tank                          compressor capacity   
    e o                                                                                      
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P1 = compressor output pressure 
 

   
            

         
  

V = 505.84 liters 
Air receiver     secondary storage                            (end user)       

                                           (rule of thumb       )  "size your primary air 
receiver tank at about one gallon capacity for every CFM of air compressor output".  Primary 
receiver tank                          1 CFM       one gallon                  

 

 
     1000 CFM         
         compressor       
receiver tank              
    ဂ   (၁၀၀၀)           
Receiver tank         
                             
capacity control       compressor 
starting delay    ႔        
                            

    ၅-၃  Receiver tank           compressed air system 

 
၅.၇ Air Receiver               (Location) 

Air receiver                (performance)                                        
     Primary storage tank     dryer          (before)       dryer         (after)                  
                Air treatment equipment        (upstream)                               
(downstream)                   ႔                               

၅.၇.၁ Air Treatment Equipment               (Downstream)                 
Primary receiver                 air dryer                                     

           (receiver)    air dryer           (downstream)                          ႔ 
           (dry air)                       Compressor              (capacity)            
                                        (system pressure)                    (receiver) 
                                                             

      primary receiver     dryer          (upstream side)                 
compressor           receiver          ႔                                  receiver          
                        dryer          ႔                      ႔                        flow     
dryer capacity                         ႔        primary receiver     dryer       filter    ႔           
    (downstream)                    

Compressor   free air output(litres/sec)            (၆)     (၁၀)                  
             (litres)                    (air receiver)                        
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Primary receiver                       air dryer                            
        Primary receiver     dryer           (downsteam)                 primary receiver 
       dry air                                

                  Primary receiver               ႔          (dry air)              
               Compressed air         dry                                                    
primary receiver     dryer          (up steam)                    demand       
compressed air             dryer     compressor                primary receiver              
                      ႔     (dry)                   dryer                           ႔           
                     primary receiver                        dryer       filter                
(downstream)                        

 
    ၅-၄ Air receiver     compressed air treatment                         (downstream) 
                  

၅.၇.၂ Air Treatment Equipment               (Upstream)                 

 
    ၅-၅ Air receiver     compressed air treatment(         )                     (upstream) 
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၅.၈ Internal Air Receivers and External Air Receivers 

 

 

    ၅-၆ screw compressor           Internal air 
receiver 

    ၅-၇ compressor               external air 
receiver 

၅.၉ Compressed Air Receiver                                    

 

           Compressed air receiver                     
                          (container)          
                              ( a et )             
                                  fitting   gauge  
                                          
 
   (၅-၈)     compressed air receiver                  
                                      

1 = Pressure switch 
2 = Non-return valve or ball shut-off valve 
3 = Safety valve 
4 = Control flange 
5 = Pressure gauge 
6 = Ball shut-off valve 
7 = Condensate drain 
8 = Mounting for fittings 
9 = Inspection aperture 
10 = High pressure hose 

    ၅-၈ Air Receiver 

(1) Pressure switch 
Compressor              compressed air             ( i   arge  re   re)      
compressor capacity     control              pressure switch                      
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(2) Non-return valve 
Compressor       receiver                       ၌ non return valve                           
           Reciprocating compressor          receiver tank    compressed air      
compressor      ႔                     (back flow           ) non-return valve          
           

(3)  Safety valve 
       compressed air receiver          safety valve                         Receiver 
               (pressure)    system   nominal pressure     ၁၀%              safety 
valve                                                          Safety valve                
                                     (receiver)                             

(4) Control flange 
Receiver                                                                  (aperture) 
       control flange                                flange           ma o eter       
tank(receiver)       (pressure)                      

(5) Pressure gauge 
Receiver                (pressure)                   manometer    ႔      pressure gauge 
                        

(6)  Ball shut-off valve 
Isolation              receiver                 receiver                    ball valve 
                         valve     “Ball Shut Off Valve”                   

(7) Condensate drain 
Receiver            o  e  ate                                (precipitate)        
                  condensate drain                                drain     condensate 
collector                        

(8) Mounting for fittings 
Pressure gauge                                     

(9) Inspection aperture 
Receiver                                       ႔                        inspection aperture 
                     Inspection aperture                receiver             
                  Compressed air receiver                                             
                             inspection aperture                            

(10) High pressure hose 
Compressor                              ( i ratio )            (compressed air receiver) 
     ႔                 high pressure hose                       High pressure hose     
compressor       air receiver                                        High pressure hose 
     vibration a  or er          flexible connector                            
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    ၅-၉ Shut-off valve     ၅-၁၀ Test flange     ၅-၁၁ Pressure relief  valve 

၅.၁၀ Air Receiver Inspection 
Air receiver                    ႔(moisture)                compressed air                  

                        ၌                                                     (high air pressure)      
                                                                                             
                                                                                          
                                                                                                         
                

  
    ၅-၁၂ Inspection aperture - receiver            ႔                (cleaning)                        
(maintenance)                 (inspection)                                       

 

    ၅-၁၃ air receiver                                DIN 
EN ISO 1461                     ot- i  ga  a i e   
                    

၅.၁၁ Pressure/Flow Controller Device 
              Pressure/Flow Controller device     compressed air system   supply side       demand 
                                                        supply side       demand               
                                            Pressure/Flow controller                     
system          compressor                            (discharge  pressure)   ႔            
                  ႔     Pressure/Flow Controller     system pressure                pressure 
                       

 
        Pressure/Flow Controller      ri ar  re ei er                                            

    (Point of use)          (pressure)                                       Compressor 

Supply side        (pressure)    demand side pressure                      
                  (stable)     demand side pressure     Pressure/Flow controller   
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        discharge pressure range      e  i ie t                         Pressure/Flow controller     
                                                     ( aria  e)  e a    oa               
                (energy saving)                      

       ႔         storage strategy       check valve            tapered plug    ႔      
needle valve        (၄-၁၅)                       receiver   upstream                     check 
valve     receiver pressure     maximum system pressure                                   
                                   receiver          ႔ compressed air                              
    ႔                                      intermittent requirement                   
average demand                                

 
 

    ၅-၁၄ Pressure/Flow Controller     ၅-၁၅ Needle Valve and Check Valve 
                                                     air demand           secondary 

storage receiver          compressed air                              Supply side 
                                      Pressure/Flow controller                    
compressor         demand side                                                     compressed air 
        storage receiver                               demand                     
                         Pressure/Flow Controller     pilot-operated regulator    ႔      
electronic co tro                       Electronic control     downstream(demand)        
                         (monitor           ) valve                       

 

              Pressure/Flow Controller                              (demand fluctuation)    
                 ႔              system pressure                                                       
          Peak  e a                  downstream pressure                                 
                                compressed air                                      
                                                                    control             ႔                  
      (air demand)    compressor                   (                )                          
              

-End- 

Upstream ၌                      (storage capacity)                    (system pressure) 
                                          compressed air System                         
(performance)                          


