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Chapter-7 Compressor Control and Compressed Air System 
Compressed air system            ၌ equipment                        (pressure)၊ 

           (flow)၊            (air quality)   ႔                (system realibility)၊          
                           ႔    compressed air system                                       
Compressed air system     ၌               compressor                   ၊                 
                                          ႔                                  compressor         
                                                                ) control system   
                  Compressor       control     system performance       energy efficiency 
   ႔                                               

               “M s    Control”       “I      l Control”    control                    
            “M s    Control”           compressed air system                    compressor 
                          control system                “I      l Control”          compressor 
              ၌       control system                                compressor       ၌         
      l           
                     (multiple) compressor         control                         
( ) Lead/Lag           Control           

Compressor            ႔                lead compressor                        compressor 
           ႔                lag compressor                control                    Lead 
compressor     duty compressor                       

( ) Base Compressor       Trim Compressor                Control           
                        Multiple compressor                       base compressor 
             ll l                         trim compressor                  l l                      
         

(ဂ)  System Master Controller  
System master controller         compressor                    program             
        micro processor                                ၊                     

 
    ၇-၁                       compressor         “M s    Control”           control                   
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          (Key Terms) 
Full Load:                      (air demand)       compressor            ႔                 
            compressor   total available capacity   ႔                  ၌               load     
           Compressor                  full l                                  efficient           
          
Part Load:                      (air demand)    compressor            ႔                
            compressor   total available capacity                   ၌               load     
           Compressor                  part load                                   efficienent  
               

 
    ၇-၂ Control of compressed air systems 

Control strategy                       
(၁) Compressor                           (compressed air)                                    (air 

demand)   ႔                                                     compressor capacity       
system demand    ႔              control system                  

(၂)                                                  compressor                                    
compressor                                                                            

(၃)                                                (system pressure)                                
(average pressure)                                                     

၇.၁ Compressor                  Control System (Internal Control) 
             compressor                                                   control               
 (၁) “Continuous Capacity Control”           

 (၂) “L   /U l   ”    ႔      “Start/Stop”  ontrol         ႔         

၇.၁.၁( ) Continuous Capacity Control 
  ဤ                   ႔         ဂ                              valve ၊ damper ၊ Inlet 

Guide Vane(IGV)                                     ႔                                     (capacity)    
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control                      ႔             speed                  ႔                             
          compressor              (capacity)    control                                             
      (system pressure)                                     (pressure variation)     0.1 bar    0.5 
bar                        

 
    ၇-၃ "Min Pressure"    ႔           Start Motor or Close Damper. 

"Max Pressure"    ႔           Stop Motor or Open Damper. 

 
    ၇-၄ "Min Pressure"       "Max Pressure"              Pressure band                 

 
    ၇-၅        1. Continuous capacity regulation                        2.Load/Unload regulation 

         (၇-၅)      continuous capacity regulation       Load/Unload    ႔      Start/Stop 
control             ႔                              

၇.၁.၂ ( ) Load/Unload    ႔      Start/Stop Control 
 ဤ                          (pressure variation)                                         
                                 7-7                                    (pressure variation)    
0.3 bar    1.0 bar                 
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    ၇-၆ Load/Unload           control                           

(၁) Pressure Relief 
                           (pressure)                     (pressure)    pressure relief 
valve           (atmosphere)     ႔                        system pressure                
                        

(၂) By Pass 
       ႔                                  ႔              pressure relief valve          By 
Pass           compressor                 ႔        ႔               

(၃)  Throttling Intake 
Throttling                    (flow)                                           
             ႔                                                        control          
                  

(၄) Pressure Relief with Throttle Intake 
Pressure relief valve       throttle                        compressor              (capacity) 
                   (control)          

(၅) Start/Stop 
C     ss                      10kW              Start/Stop           control         
        Pressure setting         l                compressor               Lower limit 
   ႔           compressor                                               (capacity)        
control                    
Air volume                          (system pressure difference)          s s              
                             ႔           ss             ၊                        
              

(၆)  Speed regulation  
        ဂ       ႔             (                         air compressor                  
      ၊                                    speed regulation                           
                                                      (system pressure)            
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(၇) Variable Discharge port  
Screw compressor     ၌ discharge port   position     )                                  
(capacity)                          l           

(၈) Suction Valve Unloading 
Intake valve                               s                        control           
         Intake valve              reciprocating compressor                   
(compression)              

(၉) Clearance Volume 
Clearance volume                           ႔                                  
reciprocating compressor              (capacity)                          l           

(၁၀) Load-Unload-Stop 
5kW             compressor         Load-Unload-Stop                     (control)       

 ၇.၂ Dynamic Compressor                  (Capacity)    Control           
(၁) Intake Throttling 

            (air intake)           l                      dynamic compressor              
     (capacity)                          Pressure ratio     pump limit    ႔                
compressor     s                      ႔        dynamic compressor                        
                      (minimum flow)                        (flow                         

(၂) Inlet Guide Vane  
Dynamic compressor     (inlet)      “I l   Guide Vane”                 (flow)    throttle 
                                    (capacity)    control                                      

(၃)  Outlet Guide Vane (Diffuser)  
Compressor        (outlet)၌ “O  l   Guide Vane”(diffuser)         dynamic compressor 
              (capacity)              (control)           

(၄) Pressure relief 
System pressure                                 (pressure)                   pressure 
relief valve       compressed air                ႔(    s                                  

(၅) Load-Unload-Stop 
Dynamic compressor     (inlet)၌ throttling               Pump limit    ႔              
   throttling               

(၆)  Speed regulation 
Dynamic compressor                (speed)                                    (capacity)    
          (control)           

  Compressor control mode                        (၈)                       
(၁) Start/Stop  (၅) Variable displacement 
(၂) Load/Unload  (၆)  Variable speed (speed regulation) 
(၃)  Inlet modulation (၇) System controls       
(၄) Auto-dual (၈) Throttling control (modulating)    ႔         
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၇.၃ Compressor                   Control          (Internal Control) 

၇.၃.၁ Start/Stop Control      
Start/stop control                   reciprocating compressor                             

           Compressor              (discharge pressure)                   pressure level 
                compressor                  (          )           

“Start/Stop Control”               compressed air demand                         )၌ 
air compressor ၏ ေမာ္တာကို ေမာင္းေစၿပီး           (air demand)            ၌ ေမာ္တာကို ရပ္နား 
ထားျခင္းျဖစ္သည္။ “Load/Unload Control” နည္းဆိုသည္မွာ air compressor ၏ ေမာ္တာ ကို အျမဲ 
ေမာင္းထားၿပီး compressed air demand           (          )၌ “Load” လုပ္ျခင္း            (air 
demand)            ၌ “Unload” လုပ္ျခင္းျဖစ္သည္။ 

Start/Stop control                                                                     
        compressor                                                                               
                   (                               )     ႔                                      rotary 
compressor         Start/Stop           control                        

                      (Pressure)   ႔                compressor          (stop)     
                      (pressure)              compressor              (start)             
     On/Off control                               Load/Unload control                      ႔    
         Start/Stop control      pressure setting     Cut in/C          ss                            

 

       Cut in/Cut out pressure               pressure vessel       ၌        
            10 bar    ႔           compressor               ႔      unload                        
           “C   O   Pressure”              ႔      compressed air                          
       (Pressure)                          7 bar    ႔           compressor                   
   ႔      load                          7 bar     “Cut In Pressure”            

  Three - step (0%, 50%, 100%)                                  compressor              
             Compressor                                      100% capacity            Compressor 
                                   50% capacity            Compressor                           
0% capacity          Five-step          0%, 25%, 50%, 75%, 100%         control           
          

Cut In Pressure = 7 bar  
                  compressor                 (start)    ႔      load        ] 

Cut Out Pressure = 10 bar  
                  compressor          (stop)    ႔      unload        ] 
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                                   (fluctuating air demand)                  compressor         
                         reciprocating air compressor                                      
        reciprocating air compressor     l                 s                              
           

Compressor                                   (fully load                        energy 
e                   
            

                     ၌       ss                                                          
                                                     ၊                                                  
                                                                                           
           ၊                                      10HP    25HP(18.5 kW)                        
          automatic Start/Stop control                         ၊                            ႔    
                 

Compressor                                   (system pressure)   ႔                     
                                             system pressure                                
system pressure           (     )                                                     Storage 
receiver                    working pressure band    ႔   c     ss                                 
(Cut in pressure)                                                         (receiver)       
                            efficiency                      system                                 
           

၇.၃.၂ Load/Unload Control       
Load/Unload control          Start/Stop control                                    

Start/Stop control           discharge pressure    ႔      system pressure     Cut out pressure 
   ႔               compressor                 ႔          ႔     Load/Unload control           
discharge pressure    ႔      system pressure     Cut out pressure    ႔                Unload 
            

Discharge pressure     pressure setting    ႔                ၌ compressor     100  
l                                         efficiency               ႔     discharge pressure 
   ႔      system pressure                    pressure setting    ႔                    
compressor          unload               Unload                 compressor     
compressed air                                                                        
                   

           (capacity)                          (power consumption)   ႔                     
                                 (capacity)                              (power consumption)     
                         reciprocating air compressor        unloading characteristics     
screw compressor                           
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Reciprocating compressor          cylinder          Unload                               
                                two-step control                                               
(inlet)                                (fully open)                        (  ll  s               

                                      (preset minimum pressure or load point)           
                              (preset maximum pressure or no-load point)            
compressor     fully loaded (or   ll  l                            Compressor            
(discharge pressure)                                           (preset maximum pressure or 
no-load point)                              (inlet)                       (  ll  s            l  
             Compressor           (discharge pressure)    “Load point”   ႔              
  l                  Compressor           (discharge pressure)    “Load Point”    ႔          
                             (inlet)                                      (  ll                         
      (full-flow capacity)             

Pressure switch     two-step control ၌                                 Pressure 
switch     primary control    ႔      dual-control system                                   
reciprocating compressor          3- step    ႔      5-step control                         

          
                reciprocating compressor             -l                            

                            (piston)                                                    
                                                 unload            reciprocating air compressor 
                               (full load                                                   ၁၀% 
   ႔                 
            

Load/Unload control         screw compressor                        part load efficiency 
                Screw compressor     unload                    ll l                                
                       ၂၀%    ၂၅%                                           (air output) 
        compressor           ၂၅%    ႔                          

Screw compressor             (discharge pressure)    30psig                       
        (energy saving)                                           (energy saving               
               l                                                                        (air 
storage)                         

Compressor       control system                              ႔      compressor         
turning                                 ၊      (timing)    ဂ                             
Compressor                                     ၊            speed    ႔                           
               ႔          (compressed a                                                       
    (storage capacity)                               
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110     
       

105     Unload Pressure 

100     Single Setpoint Control Pressure 

95     Load Pressure 

90     
       

85     Production Minimum Requirement 

80     
       

 

    ၇-၇  Set Point          (single set p           control                      
      Set Point          s            Load pressure    ႔      Cut in pressure        

 s            System pressure    ႔      discharge pressure     95 psig                        
compressor    load                   Unload pressure    ႔      Cut out pressure          s   
         System pressure    ႔      discharge pressure     105 psig                     
compressor      unload                    

၇.၃.၃ Throttling    ႔      Modulation Control      

 

Compressor             (inlet 
opening)                             
             (throttling                        
           (air demand)       
compressor            (capacity)    ႔ 
                         (control          ) 
                     (inlet opening) 
                  valve     system 
pressure                             
       s          ss              
                                      

    ၇-၈ Inlet throttle compressor controls ၊ on/off control       VSD control  

                           (capacity)              (air intake)                 
                            compressor   capacity                              System demand  
                     (steady state)                          (constant system pressure)     
                         (minimal valve movement)                                           
          (low load)                 throttling                                                 
          

           ၊                     ႔                   (non-cycling control               )  
                 ႔      60%    100  l                       ၌                              
                     (storage capacity)              ၊              ၊                    ၊        
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                                     ၊            (s        l                                        
                                        ၊                                   ႔                   
            

60%             load     throttling           control         efficiency                 
                 (full capacity)                                    (back pressure)                
Base load                                   pressure                             ႔             
       (instant response) compressor     Unload                                                  
                                         ႔                (sensitivity and rapid reaction)    ႔                
               (                                         

၇.၃.၄  Auto – Dual Control       
Start/Stop control                Load/Unload control                             control 

                                   Auto – Dual Control                     

၇.၃.၅ Variable Speed Drive             Control       
         (၇-၁၅)                             

၇.၃.၆ Variable Displacement Control       
Variable displacement control         effective length of rotor compression volume     

            ႔                            rotary screw compressor              (capacity)      
            (air demand)                            (inlet pressure)                
           compression ratio                               

ဤ      ႔compression ratio                     (air flow                                         
        (power)                              ႔        modulating control                           
     2-step control          ႔ full load    50% load                                        

Spiral-cut high lead valve       poppet valve    ႔    unloading control          
                              (valve)                                     compressor cylinder 
port                  (close)                 (open)    ႔                                         
                                 ႔                (compress)                             
(energy)                               
          

50%    100% part-load performance       ၌                                         
(set            )                 (system pressure)                              ႔                 
(very responsive)      
            

Load                       compressor                      l                        
efficiency                 Variable displacement control                                 
                           Lower operating range     ၌ 2-step    ႔          l                  
                       air compressor        unloading                                            
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Type of control 
Reciprocating Rotary screw 

Centrifugal Acting Type Lubrication 
Single Double Oil Oil-free 

Automatic Start/Stop Yes Yes Yes Yes Yes 

Two step Yes Yes Yes Yes Yes (dual) 

Three and five step No Yes No No No 

Throttled inlet No No Yes No Yes 

Variable displacement No No Yes No N/A 

Variable speed No No Yes No No 

၇.၄ Multiple Compressor System Controls  
၇.၄.၁ Master Compressor Control      

Compressor                 control              “M s    Controller”            Master 
controller                compressor         sequence        ၊           (air demand)       
            compressor                            compressor                                     (running 
time)               ႔            ႔     master controller         energy efficiency        
                            Master controller     compressed air system              monitor 
                 Master compressor control      cascade control       pressure band control     
                  
(၁) Cascade Control      
 Cascade control                                                       Compressor       ၌ 
“P  ss    Band”             “P  ss    B   ”            set point                                 
          (air demand)                   compressor                  (capacity)                
   ႔                         compressor                 ၊                     Cascade control     
“        C     l   s   ”              

 
           (air demand)              compressor                                 
                                      (preset minimum pressure)                              
               (preset maximum pressure)                                                         
        ၊        ( l                          

      (air demand)                           system pressure              
                          compressor                                (Cut in              )        
                       ႔        system pressure                               (minimum 

          (air demand)       system pressure                                              
(air demand)    compressor                                     (air output)              
system pressure                                (air demand)    compressor            
                         (air output)              s s       ss                         
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working pressure)          ႔                             (pressure)                     
            (leak)                                                      
( ) Diaphragm Pressure Wwitch              Cascade           Control           

Cascade control          pressure switch                            Compressor 
            minimum differential pressure                                                  
(minimum differential pressure)    Cut in pressure       Cut out    ss                         
                            (minimum differential pressure)         0.5 bar    ႔          
( ) Electronic Pressure S            Cascade           Control           
 Electronic pressure transducer                                   ss    s         
           l                       0.2              Compressor                     “C s     C     l“ 
                         Compressor                       compressor                   
(discharge pressure)     working pressure                                                 
(၂) Pressure Band Control      
 Pressure band control           control                                                 
                                        Compressor                               pressure 
band            ၌      (system pressure)                                   
 Microprocessor           compressor                            ၊          sequence     
control                    Pressure band control                                           
        
( ) Vector Control           Pressure Band Control           

Vector control                                                         (minimum)        
          system pressure                                                ႔                   
     (consumption)            controller                                   compressor 
                               control                         ၊                      (pressure 
swing)     0.5 bar                                      

( ) Trend Recognition           Pressure Band Control            
 “T     Recognition”               pressure band control              vector 
control                                     Pressure switching differential 0.2bar        
                                                                    (narrowest) 
pressure band                  Trend recognition                                       
              ၊                                            

 “T     Recognition”     0.01 bar       0.03 bar                (system 
pressure)                                                           (demand fluctuating) 
                            (pressure switch differential)                       
                   Compressor (၁၆)                                    pressure band     0.2 
bar       ၌                                

        ႔                       controller                             (energy saving) 
                      0.1                                                 (Energy consumption) ၁%    ႔ 
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(ဂ)  Peak Load Dependent Pressure Band Controller      
Peak load dependent pressure band controller         “T     R          ”         
                control                                        splitting                    
Splitting                     compressor        (base load       peak load demand    ႔    
              )                                        control                       
                               

 
    ၇-၉ Range of application base load compressor 

 
    ၇-၁၀ Range of application peak load compressor 

Compressed air system                             air compressor                       
          air compressor                          Compressor                      (in operation) 
           compressor               (standby)                   N+1 Configuration          
                           compressor    “Lead Compressor”                                 
(standby) compressor     “Lag Compressor”                          ႔ Lead/Lag compressor         
       (assign     )                 “L   /L   O        ”           
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                 compressed air system                                       air 
compressor                         System e                                    ႔                  
            air compressor                              -                       s           
          centrifugal compressor              lead compressor (base compressor            
    )                   Variable Speed                           rotary screw compressor (lag 
Compressor)     trim compressor                                                                
s                      centrifugal compressor     full load ၌   e                     part load ၌ 
efficiency                    l                                  rotary screw Compressor     
part load efficiency                           ႔ Lead/Lag Operation         “Control System 
Sequencer (Main Controller)”                 

        compressor     lead              (assign     )   ၊         compressor    lag 
             (assign     )   ၊ system pressure                               compressor     
            (Cut in pressure/Cut out pressure)                           Main Controller 
          control system sequencer                  Multi-Compressor sequencing          ၊ 
optimization           (fixed speed centrifugal compressor       ll l                            
                               load     variable speed                 rotary screw compressor     
                                )၊ compressor                  (operation hour)                
                  sophisticated control algorithm                                 

၇.၅ VSD Compressor Control      
                      (  l   l         ss                  compressed air system ကို 

multi compressor s s                                           s                 s         
            l  -      ss                 l                                           
                                                                              
( )           (compressor discharge pressure)                                       

                                   compressor           (discharge pressure)               
                                        

( )                   VSD compressor                control                        

(ဂ)  Pressure switch         manual           adjustment                 

(ဃ) Efficient           compressor     trim duty                                            

 
    ၇-၁၁ A system with a speed controlled compressor 
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    ၇-၁၂  C  s     s                     screw compressor                 

 
    ၇-၁၃        l                              screw compressor                 

 
    ၇-၁၄ Base compressor                Trim (VSD) compressor                  system 

                      base       ss                    s s             Base demand 
      base compressor            ႔                                    Compressor 1     
“Primary Base Compressor”          Compressor 2     “Secondary  Base Compressor”      
     Compressor 1       Compressor 2     base compressor                

 

 
 Cut in 

(psig) 
Cut out 
(psig) 

Compressor #1 100 110 
Compressor #2 95 105 
Compressor #3 90 100 
Compressor #4 85 95 

 

    ၇-၁၅ Multiple Compressor Cascading Control  

  
C s           l     VSD       ss                              

                                                      compressor    trim 
compressor           Trim compressor         partial load                 energy e         
                       compressor                                     
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    ၇-၁၆ Base compressor                            system 

           Base demand                deand (top up demand)    VSD compressor    ႔      Trim 
compressor                       

           Base compressor                            s s             Base demand     Base 
compressor                              

 
    ၇-၁၇                       b s        ss                    system 

                     base       ss                    s s             Base demand 
      Base compressor            ႔                                     

B s                   demand (                             ss      ႔      T    
      ss                          

 Cascaded contr l                                   l l                              
      ss                                 s   s                          ႔                
      ss                    l  s                                                         
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    ၇-၁၈ VSD compressor setpoint within the base control range 

            compressor                    fully load                    compressor      
       part l              s   s             compressor            trim unit                   
    multi-compressor system     efficient                                              P    l    
                              compressor     trim unit                                 

                                                   compressor                  (capacity)       
           (air demand)                                      ႔             l           
                       VSD compressor     trim compressor                             Control 
                            trim compressor                pressure setting                     
                               

                          “C     l G  ”                  System             s   l                
Compressor          trim position                                                      ႔           
             compressor                           part load                         energy 
performance                   

၇.၆ Control Gap              
 Trim compressor(VSD Compressor)    partial load                               
                 Trim compressor (VSD)  pressure setting        (၇-၁၈)                       
base compressor   pressure setting       ၌                                            setting 
              

    ႔    (၇-၁၈)                      set point                           VSD 
compressor     partial load                     system pressure  control                 Base 
compressor          (system pressure) 100 psig              Loaded                 110 psig 
   ႔             l                  (system pressure) 103 psig    ႔           VSD Compressor 
           (              ) 107 psig    ႔           VSD compressor        (             ) Base 
compressor                                100% (full load                         Unload           
0                     (air demand)    Base compressor              (capacity)     
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                                  (air demand)    VSD compressor          l l                         
          

၇.၇ VSD Compressor Control Range  
 VSD Compressor                         (speed)                                           
(discharge pressure)                                                      VSD compressor         
         (speed)                                    minimum speed                           
          Minimum speed     compressor               c        s                      VSD 
Compressor         minimum speed                       s                      Load/Unload 
(Start/Stop) compressor            ႔                

 
     ၇-၁၉  VSD control Range                 

    (၇-၁၉)    compressor control range                             compressor 
              (manufacturer)    target pressure     control range           ၌      (fixed) 
                        (target pressure)    control range                                     
                        

၇.၈ Base Compressor       Trim Compressor                        (Size Mismatch) 
 Control                                      trim capacity (VSD compressor capacity)    
                                                       75HP trim compressor     300 CFM 
                 100HP base compressor     400 CFM                    
                        compressor             control           0 CFM    300 CFM        
                   400 CFM    700 CFM                              ႔     300 CFM    400 CFM 
                                                                                        
  s                              100 CFM          “C     l Gap”             300 CFM    
400 CFM                control                300 CFM    400 CFM        75HP compressor       
100HP             e                                     
      350 CFM    ႔           75HP compressor   discharge pressure                    
   ႔      75HP compressor                base compressor(400 CFM)           (start)     400 CFM 
compressor                      system     350 CFM                       (system pressure) 
                           base compressor (100HP, 400 CFM) compressor   unload point 
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   ႔                            ႔      75HP(trim) compressor                                    
compressor                                   ၊                          

 
 “C     l Gap”                system demand intermit                                        
                     (storage capacity)                              ႔      Pressure/Flow Controller     
fixed speed compressor                                         Trim compressor                       
3 gallon/CFM storage capacity                                                                  
(storage capacity) 1000     1200 gallon                     (tank)                      

 
    ၇-၂၀  Flow Control installation 

 ၇.၉                                           
  VSD compressor     400 CFM                 ၊ base compressor     300 CFM         
               350 CFM            VSD compressor                           450 CFM 
         ၊ base compressor    300 CFM                  VSD compressor    150 CFM 
                 Base compressor       ll l                                                   
VSD compressor     150 CFM                                         
 VSD compressor (400 CFM)     Base compressor(300 CFM)     100 CFM      
                                         100 CFM     “O   l   B   ”           System loading 
   (base compressor                    ) 400 CFM                  Base compressor     
u l                 ႔      s                    system loading     300 CFM               

၇.၁၀ Pressure Control Overlap 
 VSD compressor   variable capacity range (CFM)     base compressor full capacity 
rating(CFM)                  VSD compressor   pressure band     base compressor   
Load/Unload pressure band       ၌                  

                              trim compressor              (capacity)     base compressor 
             (capacity)                                               ႔      trim compressor 
             (capacity)    base compressor              (capacity)                   
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၇.၁၁ VSD Compressor       Base Compressor  
       system            ၌ base compressor                               control 
                                                                                          
                 control                                                                     
      
(၁)                        (operation)                               

(၂) Compressor      start-ups                    ႔   ၊ start-up                         

(၃)           (r l    l                          

(၄)               control                        ႔         

 
    ၇-၂၂ Control     (၄)        ႔  performance                              

 

                                  CFM compressor 
    ၈၀     ႔                   CFM         
                        ss     8       
base compressor capacity(300 CFM)    
               CFM     l                    
                ss                            
          ss          b s        ss   s         
   ႔                       ႔                
  s          ss                                           
                

     ၇-၂၁ VSD compressor   range      base  compressor                     control range     
ဤ      ႔ setting                
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၇.၁၂ Sequencer                                              
    Compressor             ၊                                                            
“Sequencing”                  ႔                                  “  q      ”           
“Sequencer”              (system pressure)    3 psi    5 psi                             System 
pressure                                                               (air demand)                 
                    (leak)                            ႔        compressor                 
                                         (air demand)                       

Automatic schedule               system                                    pressure     
                                    compressor         Start/Stop               Automatic 
scheduled system         optimum sequence                               

 

System without sequencer(Cascading Systems) 
(၁) Compressor                   Cut in/Cut out 

                pressure setting        
       

(၂) Pressure band               

(၃)                     compressor              
l                           

(၄)                                   
 

    ၇-၂၃ Cascading System 

၇.၁၃ Control                                                                           
Control                                                (kW input)                         

                         Full-load flow   ၅၀%                                        l  s           
control                            (kW Input)    ၅၁%          Modulating           control           
                 ( input kW)    ၈၃           

Percent kW Input at Operating Capacity for Lubricant-Injected Rotary Screw 

% Full- 
Load Flow 

Load/Unload 
(5 gal/CFM) 

Modulation 
Variable  

Displacement 
Variable 
Speed 

90% 95% 97% 92% 91% 
80% 92% 95% 83% 81% 
70% 85% 90% 78% 71% 
60% 78% 85% 68% 61% 
50% 72% 83% 63% 51% 
40% 63% 80% 60% 42% 

Source: Improving Compressed Air System Performance: A Sourcebook for Industry, DOE 
Variable Speed Drive(VSD) compressor         trim unit                             

         ၇၅%    ၈၀%                                efficiency                Variable 



    C     ss  s     C     ss         s   s                                                                               ႔   
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displacement compressor         Variable Speed Drive(VSD) compressor           efficiency 
           Variable displacement compressor         load  50%                               
efficiency                   
 
၇.၁၄ Compressor   Control Mode                                        
             Compressor control mode                 compressed air sytem           
           (operating cost)                       100 HP compressor                        
၆၅%(65% average load)    control mode                                                               
                                                             (၄၂၅၀                                  
1 kWh                     (၁၀)    (10 cents per kWh)                             

Modulating  mode                   compressor     full load  power   ၉၀%                  
Load/Unload control mode                  s                                   compressor  full load  
power   ၉၂%                  Load/Unload control mode                   storage receiver(10 US 
Gallon per 1 CFM)                    comprrssor     full load  power   ၇၇                         VSD 
c     l                  full load  power   ၆၆%                      

Approximate Annual Cost for a 100 HP Compressor at Different Control Modes 

% Load  Modulatin
g 

Load/Unload with 1 
gal/CFM Receiver 

Load/Unload with 10 
gal/CFM Receiver 

Variable Speed Drive 

100 $36,130 $36,130 $36,130 $36,850 
75 $33,420 $34,680 $29,350 $27,090 
65 $32,330 $33,240 $27,820 $23,480 
50 $30,710 $31,070 $24,200 $18,060 
25 $28,000 $24,930 $16,800 $9,030 
10 $26,370 $16,620 $11,740 $3,610 

*Based on 10 cents per kWh and 4,250 hours per year.  

100 HP Compressor            control                                             (Different 
Control Modes*)                                              

               ႔          Variable Speed Drive                                   
                                              (Receiver)                                      
                   1 gallon/CFM r                 gallon/CFM r          l              
                    

                                (multiple) compressor                       control                   
                         storage receive                                 System  pressure 
                                        compressor            (stop)                (start) 
                                        Load/Unload control                      
         (storage receiver)                                 VSD Compressor            
                (storage receiver)                      
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၇.၁၅ System Controller 
Compressed air system                        ၊                                        

compressor                               ၌        control                            

 Compressor                                                               system 
controller                                                   compressor Start/Stop          ၊ cycling 
               ၊                     ၊                            ၊                                   
compressor                   ၊                                                                    
                          ႔            

 

Compressor                      f ll  
l                       ၊                  
                        efficient       
                                  
                  control system       
                                        
                                 master 
controller     compressor              
                (running hour)      
                 ၊                       
                                       
                                     ၇-၂၄ Central control unit       compressor      

 
System Controller                 
(၁) Operation pressure               ၊           differential pressure setting                       

(၂)           (air demand)                           compressor                                 

(၃)  Compressor                                                                         Start/Stop 
                                          

(၄) Compressor                        (runing hour)                           

(၅)                                        (information)                                 

(၆)                                           (information)                       
(    ၊             )                           

(၇)                           program                                                        

(၈) Password                                                          ႔                            
          

(၉)               (narrow pressure band±1.5 psi)      ၌ compressor                        
           system pressure                                      

 
-End- 


