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Chapter-1 Fundamental and Basic Concept 
  

Compressed Air System                                       (properties of air) 
               (pressure)                                      ၌                    (fluid flow) 
            ႔                                                             

၁.၁      (Pressure)              (Vacuum)  
     (pressure)                                                (Force)    ႔      

         (weight)                     ႔         (fluid)                    (pressure)    
                                                                                         

  
 

                (weight) 
     (                     

                 ႔ 
                   

                              
     (p                    

 
    ၁-၁      (Pressure)     scalar quantity               

(Direction        magnitude          ) 
       ႔                   (gas molecules)                                  (linear 

momentum)          (pressure)                      
                                                                      ႔                   

(perpendicular)                  (force)         (pressure)                              
             (positive pressure)     ႔                                   (negative pressure) 
   ႔             (vacuum)  ၍                   
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    ၁-၂       1 pascal                  

 
    ၁-၃                     ႔                 

         (Atmospheric Pressure) 
                        (sea level)       ႔                      (theoretical standard 
barometric pressure)    SI              IP          ႔                     

Torr kPa Inch of Hg M Bar Psia Psig 
760 101.4 29.92 1000 14.696 0.0 

         (Atmospheric pressure)       ႔            (vacuum pressure[Pvac])   
                                      ၍                        (vacuum)    “Perfect 
Vacuum” (Absolute Vacuum)                                          (zero pressure)    
                    (Atmospheric Pressure)              perfect vacuum              
     (pressure)    partial vacuum            

       (space)                 ႔(gas)    ႔          (liquid)                         
       (complete vacuum)                                                   (zero 
pressure)                                              complete vacuum     ႔      zero 
pressure           ၍                     “Ab    t   ressure”                  
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Perfect Vacuum(Absolute Vacuum)     
0 kgf/cm2 
0 mm Hg 
0 Pa 
0 psi       
0 in Hg(0 mm Hg)    ႔          

    ၁-၄ Partial Vacuum       Perfect Vacuum  

                                           (reference point)    complete vacuum    ႔      
                                              absolute pressure(Pabs)                      

                    (sea level)၌                          (atmospheric pressure) 
(Patm)            Pabs      ႔  Patm                     Patm     Pabs     14.7 psi             
   ႔        Patm               b    t           14.7 psia                  

                     (instrument)                        fluid                 ႔ 
         (atmospheric pressure)   ႔                                                             
         (atmospheric pressure)             “Gauge  pressure”(Pg)           Absolute 
pressure   atmospheric pressure     ႔ gauge pressure    ႔                  

              

psig = psi                   ႔            “G      ressure”          (positive pressure) 
psia = psi                   ႔            “Absolute Pressure”          (positive pressure) 
psiv = psi             v     ႔            “Vacuum Pressure”          (negative pressure) 
Absolute   atmospheric       vacuum pressure    ႔                  

                
Atmospheric pressure    Vacuum pressure               Absolute pressure          

   
    ၁-၅ Compression Gauge     ၁-၆ Compound Gauge     ၁-၇ Compound Gauge 

          pressure gauge         vacuum     ႔ gauge pressure                                    
                Compression gauge       gauge pressure                       Compound g     
      guage pressure       absolute pressure                                                  compound 
gauge       positive pressure       negative pressure(vacuum pressure)                                    

                    (atmospheric pressure)              gauge pressure            ႔                
“Absolute Pressure”                  
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     - Compressor      suction pressure                     discharge pressure             
             compressor                                               

Pabs = Patm – Pvac = 60 – (-5) = 65 psi 
Gauge pressure           gauge    ႔         t     t             ၍              

           Absolute pressure     gauge pressure       atmospheric pressure    ႔      ၍      
              Standard Temperature & Pressure (STP)          14.696 Psia       60°F(101.33 
kPa absolute       15.6°C)   ႔                

 

  
    ၁-၈ Suction pressure       Discharge pressure 

၁.၂    (Heat)               (Temperature) 
   (heat)                  (temperature     ႔                   (temperature)    ႔    

       ႔                   (transfer)                      (form of energy)                            
(temperature)                          ႔                                               (thermal 
activity)                                                   (thermal activity)                       
                     (molecules velocity)                            (temperature            
                                           (thermal activity)               ႔              
                              (molecules velocity)                                                    
                            (thermal activity)                  ႔                                 
        (temperature                              

  
    ၁-၉    (heat)            (temperature                  

 
                    Fahrenheit   Rankine   Celsius     ႔ Kelvin    ႔           

   (heat)                ႔  (high temperature)               ႔  (low temperature)   ႔         
                                                               (temperature difference) 
                      (heat flow)               
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၁.၃                                 (Absolute Zero) 
    ၁-၁၀     တၳဳမ်ားအတြင္းရွိ 
ေမာ္လီက်ဴးေလးမ်ား 

 

    ၁-၁၁ Absolute Zero State 

 
 

 

            တ  မ်ားအတြင္းရွိ ေမာ္လီက်ဴးေလးမ်ားသည္ လႈပ္ရွားမႈ 
(motion) လံုးဝ                            (vibration)              
          “Absolute Zero”                      Absolute Zero 
               တ       သည္                                         
 
Absolute zero       တ       ၏                   (t      t     
            ႔        absolute z                      မွ မည္သည့္ 
အပူစြမ္းအင္(heat energy)             ၍                Absolute 
zero       0°C (zero°C    ႔ zero°F)    ႔                             
Absolute Zero     0°K    ႔      -273°C    ႔      0°R    ႔      
-460°F             

    ၁-၁၂                (Fahrenheit scale)                      (Centigrade scale) 

  
    ၁-၁၃                                          ႔  Absolute Zero 

၁.၄ Absolute Temperature     (Scale) 
Thermodynamic    ၧာမ်ားေျဖရွင္းရန္ႏွင့္ အပူခ်ိန္အလြန္နိမ့္သည့္(very low temperature) 

လုပ္ငန္းမ်ားအ     absolute temperature scale                        SI      ၏ absolute zero scale 
    Kelvin scale          0°Kelvin(0°K)    -273°C                IP      ၏ absolute zero scale 
                          0°Rankin(0°R)    -460°F                 
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Kelvin                        (division)                  (Centigrade scale        
            (division)               IP      ၏ Absolute zero scale                     Rankin 
    ေပၚရိွ             (division)                  (Fahrenheit scale                          
                       (Centigrade scale)    -273°C       ႔           Kelvin               
              (Fahrenheit scale)    -460°F        ႔           Rankin              

၁.၅                 t                                V                     
“  (air)၌                                  ”                              

                                                                                  

 

                                             

၁.၆                                              V                       

 
        ႔                                     ႔    (gases)                           
     Superheated steam                             ႔                    ႔               
                                        (compression)                                       
                                           (temperature)                                        
           

  

  
 

  

  
 

P1 = Initial Pressure (psia) P2 = Final Pressure (psia) 
     - 3 ft3      (volume)             (cylinder)           ၌ 14.7 psia              

                          13psig    ႔                  (compress)                   (volume) 
                    

Initial Absolute Pressure = 14.7psia 
Final Absolute Pressure  = 14.7+13 = 27.7 psia 

        
  

  
 

= 3 x 14.7/27.7 = 1.59 ft3 Volume @ 13 psig 
 
     -                               10 ft3             75psig    ႔                  
(compress)           final pressure                   (volume)           

       (volume)                 (temperature)         ၍                       
(pressure)                                                               (definite r t        
        ႔     (expansion)                (c  t   t                 

                                           (p                                      
(v                     
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Initial Absolute pressure = 14.7 + 25 =  39.7 psia 
Final Absolute pressure = 14.7 + 75 = 89.7 psia 

        
  

  
 

                = 10 x 39.7/89.7 = 4.43 ft3 Volume @ final pressure 75 psig 

၁.၇ Enthalpy 
Enthalpy                                                  (   t     t  t           

Heat content     ႔ Enthalpy                     Heat content    ႔      enthalpy              
                      (property of body)                                Enthalpy       Heat     
                   

 
Enthalpy                                  ႔           (transfer)                        

(energy)                          (energy)                                                            

                                                         (heat)                         
                                                                       t              (                ႔ 
              )  

                                 ႔                                 Enthalpy            
                ႔           (transfer)           Enthalpy           Heat         ႔            
   ႔           ႔               (transfer)              (heat)                            
               (enthalpy)                                                         
                                        (transfer)                       (                  
                                           ႔                            ႔         ) 

 

Temperature   Heat     ႔ Enthalpy    ႔                                           Temperature 
                   “ hermal level”    ႔       “        Intensity”                                
    ႔                                                               (high temperature body)        
            (Enthalpy)                                                       Enthalpy                
(transfer)                           “Heat”                                 (h  t t                
                                                  (                 ႔                    (amount of 
heat)                               

                         ႔           (transfer)                      (form of energy) 
         (Heat)                                                   ႔                
                        Enthalpy                

               (heat transfer)                                 (temperature difference) 
                                                                        ႔                 ႔   t      
          (t      t             )           Enthalpy          (temperature          ) 
            ႔        (heat)                     t                       
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၁.၈ Gas laws 
B    ’    w                            (constant temperature)      (pressure)            

(volume)    ႔                                                                      
                 

P = Absolute Pressure (Pa) 
V = Volume (m3) 

                                    (constant temperature)       (volume)            
                     (pressure)                       C      ’    w                          
(constant pressure)        ႔                     (volume)             (temperature)         ၍ 
                                                      

  

  

   
  

  

   =>      
  

  

      

V = volume(m3) ΔV =        d          
T = absolute temperature(K) Δ  = t      t    d          

 
B    ’    w       C      ’    w                            Gas L w                       

(pressure)       (volume)               (temperature)   ႔                                       
                                                                   ၍                

 
     

 
                    

p = absolute pressure (Pa) T = absolute temperature (K) 
v = specific volume (m3/kg) R = R/M = individual gas constant (J/kg x k) 

R            ႔(gas)                      (individual gas constant)                     
       ႔(gas)       mass (m)    v = specific volume (m3/kg)       ၍                               

                  
p = absolute pressure (Pa) m = mole mass (kmol) 
V = volume (m3) T = absolute temperature (K) 
R = universal gas constant = 8314 (J/kmol x °K) 
 

 

 
  

 
Compression 

 

 

7 m3 at 1 bar (gauge)  
    ၁-၁၄ 1 m3 at 7 

bar(gauge) 
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၁.၉                                    ႔               (Changes in State) 
       ႔(gas)     ႔                                                 ႔              

(changes in state)    Pressure/Volume diagram             ၍                     (pressure)  
     (volume)               (temperature)        ႔                                          
             (t                                    ႔     Pressure/Volume plane ၌           ၍ 
             

                      ႔                 ႔                                                    
                                ႔             (changes in state)                                       
           
(၁) Isochoric process (constant volume) -                              

(၂) Isobaric process (constant pressure) -                              

(၃) Isothermic process (constant temperature) -                                  

(၄) Isentropic process (without heat exchange with the surrounding) -                         
              

(၅) Polytropic process (where the heat exchange with the surrounding is stated through a 
simple mathematical function) -                                     ႔          

၁.၉.၁ Isochoric Process(Constant Volume) - (                           ) 

 

                              (constant volume) 
                    (pressure increases)         
    “I          rocess”                   
enclosed container             ၌        ႔(Gas) 
   ႔                  ၍      (                
                           “I                ” 
              I                         
                                
 

                       
 
q  = quantity of heat (J) 
T  = absolute temperature (K) 
m  = mass (kg) 
Cv = heat capacity at constant volume  
        (J/kg °K) 

    ၁-၁၅ Isochoric process 
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၁.၉.၂ Isobaric Process (Constant Pressure) - (                           ) 

 

                               (pressure is constant) 
                 (                          
         ‘I  b      rocess”                       
        
                  (cylinder)            ၌ Gas 
   ႔                  ၍       (              
                             Isobaric process    
           (piston                      
                          )  Isobaric process 
                                             

    ၁-၁၆ Isobaric process (constant pressure) 

                       

q = quantity of heat (J) T = absolute temperature (K) 
m = mass (kg) Cp = the heat capacity at constant pressure (J/kg x K) 

၁.၉.၃ Isothermic Process(                               ) 
      (cylinder)            ၌        ႔(gas)    ႔                                     

                  (applied work)                   (heat)                                   
                          “Isothermic        ”              

 

        
                                        process 
              I  t                            
                                     ႔ 
         (changes in state)                   
            ႔(gas)    ႔                   
                                   
(pressure)            (volume)               
Isothermic process                             
                  

    ၁-၁၇ Isothermic process 

 
 

q = quantity of heat (J) 
m = mass (kg) 
T = absolute temperature (K) 
V = volume (m3) 
p = absolute pressure (Pa) 
R = individual gas constant (J/kg x °K) 
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၁.၉.၄ Isentropic Process(                               ) 
                                         (cylinder)            ၌        ႔    ႔            

            ‘Isentropic        ”                           (cylinder)                              
                                                     ႔                  ႔                       
                                        (nozzle)        compressed air                       
                                            (heat exchange)                     Isentropic 
process                                             

 
p = absolute pressure (Pa) T = absolute temperature (K) V = volume (m3) 

 

 
       
                ႔    ႔                        
            (compressed)    ႔           
   ႔ (expanded)                         ႔ 
   ႔          entropy                  
                     (surrounding)   ႔ 
             (heat exchange)              
                      

    ၁-၁၈ Isentropic process 

၁.၉.၅ Polytropic Process(                                ) 
Isothermic process                             (surrounding)   ႔                   ႔      

                 t                       Isotropic process                   (heat exchange) 
                                                                                                  
                                    “Polytropic        ”           
Polytropic process                                             

                    
p = absolute pressure (Pa) n = 1 means isothermic process 
V = volume (m3)   = κ           t              
n = 0 means isobaric process   = ∞                         

Polytropic process       “n”                        “ ”                              
                         Isentropic process       κ    = κ                                   
          κ     Isentropic process                                  
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၁.၉.၆                      (Mechanical Power)  
( ) I  t                                       (constant temperature)             

( d                      
          Ad  b t           (Process)       =>  n = 1.4 

( ) Ad  b t           (Process)                      (no heat transfer)             
           t                   
          I  t               (Process)       =>  n = 1.0 

( )     t             (Process)          ႔                          Process          
                                                                               
                 
             t             (Process)          =>  n = 1.2 - 1.3 

 

W = work done (Watt)= J/sec   
when  m = mass flow rate = kg/s 
 

 
 

 

    ၁-၁၉     t                           Pressure Volume Graph 
     

         30°C ၌                ႔               (dry air flow rate)    1 m3            
               1 barg    7.5 barg    ႔                                      (compress        ) 
                             (mechanical power)                 ၌                                 
(motor losses)       drive ၌                               (losses)                        
 
                             (compression)                                specific power             
 (၁) Isothermal (n=1.0) compression 

 (၂) Polytropic (n=1.3) compression  

 (၃)  Adiabatic (n=1.4) compression 

 
Mass flow rate          = 1 m3/s x 1.2 kg/m3 = 1.2 kg/s 
Isothermal (n=1.0)                             (mechanical power) 

                                 (
  

  

) 

             (density of air)     1.2 kg/m3          
    Specific gas constant (R)                        
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                  (

       

       
) 

                                  = 210 kW 
Adiabatic Process (k= 1.4)                             (mechanical power) 

                            (
 

   
) [(

  

  

)
(
   

 
)

  ] 

                               
        

     
            (

   

     
) [(

        

      
)
(
       

   
)

  ] 

                                              = 284 kW 
 
Polytropic Process (n= 1.3)                             (mechanical power) 

                            (
 

   
) [(

  

  

)
(
   

 
)

  ] 

                              
        

     
            (

   

     
) [(

        

      
)
(
       

   
)

  ] 

                                              = 267 kW 
Isothermal process   Specific power consumption  

   Specific power = 210 kW / 1 m3/s 
   0.21 kW/(Liter/s) = 10 CFM /kW (10 CFM           1 kW                       ) 

Adiabatic process   Specific power consumption 
   Specific power = 284 kW / 1 m3/s 
   0.28 kW/(Liter/s)= 7.5 CFM /kW (7.5 CFM           1 kW                       ) 

Polytropic process   Specific power consumption (                                ) 
   Specific power = 267 kW / 1 m3/s 
   0.27 kW/(Liter/s) = 8 CFM /kW (8 CFM           1 kW                       ) 

     - Work Input for Various Compression Processes 
Compressor                  100 kPa                300°K        (inlet state)            
      900 kPa            (exit pressure)    ႔                 (compress)               
                    (process)                     ၍  compressor   work per unit mass            
 (၁) Isentropic compression with k= 1.4 

 (၂) Polytropic compression with n= 1.3 

 (၃)  Isothermal compression       

 (၄)  Ideal two stage compression with intercooling with a polytropic exponent of 1.3. 

      
Assumptions –  
(၁) Steady operating        (condition)                               Compressor 
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                                ႔                           

(၂)       Ideal Gas              (R = 287) 

(၃)                                    ႔                  Kinetic Energy(K.E)      Potential 
Energy (P.E)   ႔                                          ၍              

 
     ၁-၂၀  Compressor       Pressure Volume Graph 

Analysis – Compressor     control volume                         Process         T-S diagram 
                                    (four cases)      steady-flow compression work             
                       
 
( ) Isentropic compression with k = 1.4: 

                            (
 

   
) [(

  

  

)
(
   

 
)

  ] 

                             
        

     
       (

   

     
) [(

      

      
)
(
       

   
)

  ] 

                      = 263.2 kJ/kg 
                                   100 kPa          900 kPa    ႔            Isentropic 
compression     (  =                 (compress)                   263.2 kJ             
 
( ) Polytropic compression with n = 1.3: 

                            (
 

   
) [(

  

  

)
(
   

 
)

  ] 

                              
         

     
       (

   

     
) [(

      

      
)
(
       

   
)

  ] 

                      = 246.4 kJ/kg 
 

                                    100 kPa          900 kPa    ႔            Polytropic 
compression     (  =                  (compress)                  246.4 kJ              
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( ) Isothermal compression n = 1.0: 

                              (
  

  

) 

                             
         

     
             (

       

       
) 

                      = 189.2 kJ/kg 
                                   100 kPa          900 kPa    ႔            Isothermal 
compression     (  =                  (compress)                   189.2 kJ              
 
(ဃ) Ideal two-stage compression with intercooling (n 1.3): stage            pressure ratio 
           

    √         √[                 ]          
 
Tw - t                               stage             compress                    300 kPa 
         stage                     work                    Stage                       
 

                                            (
 

   
) [(

  

  

)
(
   

 
)

  ] 

                               
         

     
       (

   

     
) [(

       

       
)
(
       

   
)

  ] 

                    =215.3 kJ/kg 

 

                                       100 kPa          900 kPa    ႔ 
           Ideal two-stage compression with intercooling 
compression (n = 1.3)          compress                       215.3 
kJ              
                       

      ၁-၂၁ Compressor 

၁.၉.၇ Isothermal Efficiency 

                       
                

                     
 

           
         30°C ၌                ႔               (dry air flow rate)    1 m3            

         1barg    9 barg    ႔                    (compress             325 kW(measured 
power consumption)                    Isothermal Efficiency                                  
(density of air)    1.2 kg/m3           Specific gas constant (R)     287 J/kg.°            

Compressor          work input                   ႔  ႔  ႔      
e                                           ႔ ႔               
(intercooling)                      
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၁.၁၀        (Nozzle)                ႔(Gas)    ႔                           
       (nozzle)               ႔    ႔                                        (nozzle)  

                                                          (nozzle)                      
                                   (nozzle)          ႔    ႔                                
              (                                                                        ႔ 
             )                        (nozzle)          ႔    ႔                               
                          critical pressure ratio            ႔    ႔           isentropic exponent 
 κ                           Flow velocity            (nozzle)                (narrowest 
section)    sonic velocity                             t                t                    
       (nozzle)                      ၍                                      t                    

၁.၁၁ Free Air Delivery (FAD) 
Compressor                      rating     Free Air D         A                         5 

m3/min Free Air Delivery(FAD)               air compressor             (inlet)၌  
              (၅)            (5 m3/min              compressor          ႔                        
                                            
Free air delivery  

    
              

         
 

CFM(cubic feet per minute)                              (compress     )         
                                             SCFM           standard condition      
                         cubic feet per minute (CFM @ Standard Temperature & Pressure)    
                                 sea level)၌                                  t          
                 ၇၀                      (70° F)    standard condition                      

 
    ၁-၁၆                  (compression)         
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၁.၁၂                 Properties of Air) 

 

                                ႔               
            ႔                        ႔         
   t                    ႔                     
                                       ႔ 
                  (Oxygen)၂၁%                    
(Nitrogen) ၇၈%   ႔                         
                               perfect gas 
mixture                         ႔               
                 (၂၅)          (25km)     
              

    ၁-၁                            ႔     

         ႔     (dry air)                 ႔(water vapor)                            
     ႔(water vapor)                      “M   t Air”                               ႔(water 
vapor)                         ႔     (dry air)                          ႔(water vapor)           
                       “S t   t d Air”               

    water vapor pressure                    (temperatures)                   
               (temperature)     actual partial vapor pressure       saturated pressure    ႔  
                  relative vapor pressure               Relative vapor pressure     relative 
humidity              

                       ႔         ၍ condensation                     )                   
(temperature)      “Dew Point”                    

 

Pressure Dew Point(PDP)    compressed air system                                 
                                      d         (quantity)       (presure)                
(q    t     ႔                               properties of air)                               
            

 

         (atmospheric pressure)                                            ႔ 
(water vapour)              ႔                               “At            w  oint” 
                    (atmospheric pressure)                                            
                                    ႔(water vapour)               ႔                   
            Pressure Dew Point(PDP)            
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    ၁-၁၈                               ႔(water vapor)                           

၁.၁၂.၁     ၌            ႔    (Water Vapor in Air) 
    ႔                        “  ”    “M   t Air”                                        

         ႔      (dry air)     ႔            ႔ w t                    mixture     “M   t A  ”    
                    ႔              “M   t A  ”                             (dry air)    
                                                                            ႔  (dry 
air)                                                                                   ႔     
  (dry air)            ႔                                                 

  (air)                    (water)        ႑                                       
         (water)                             (snow)  hail          ႔          (solid form)                    
       ႔            (rain drops)          (mist)      ႔     (liquid form)                             
   ႔                (indoor)        ၌                              ႔     (vapor form)    
                   

 
                        ႔        “S       t d L w-Pressure Steam”     

                          ႔      ႔              ႔                                       
     ႔                t               ႔              ႔            (condensation                            
           C  d    t                “          ႔     ”                                    

၁ ၁၂ ၂      ႔        (Evaporation) 
  ၍               (hot air)         ႔                                              

                               ႔                        ႔                                   ႔         
(evaporation)                                                                                
                                      ႔                e      t                                 
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                             ႔             e      t                        ႔                      
V       t                          

  
၁.၁၂.၃     ႔               ႔                (Condensation) 

                 ၍                 ၌                     ႔        
                                         ႔                   ႔     ၌             ႔     
          ႔                         c  d    t           (e      t                                    

 

                   ၌                                                ႔    (water vapor 
content)                    ၍                               “Saturated Air”               
           ႔(water vapor)                             “U   t   t d Air”                   
                    ႔(water vapor)                        (                       unsaturated air 
          

 

၁.၁၂.၄ Standard Air Condition 
                                                                ၇၈               

၂၁               ႔     ၁              ႔                                properties of a       
                                      ၍                                              
                                                                    (standard)                 
            

                        sea level)      ၌                       1 in.Hg 
(atmospheric pressure)       ၇၀                      (70°           (“St ndard conditions at Sea 
L    ”                         Standard atmospheric pressure 1013.25 mbar    ႔      101 325 
Pa                                 (molecular) mass                        
             (Specific Properties)             ႔                              (unit 
weight of dry a                  ၍                   

                                 ႔    (water vapor content)        Dry Bulb 
                                                                     ႔    (water 
vapor content)           Dry Bulb                               Dry Bulb          
                   ႔                                         Wet Bulb                  
                                            ႔       (water vapor content)                

                ႔(water vapor)                                      Dry Bulb           
                                ႔    (water vapor)                                     
  Wet Bulb                         
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၁.၁၂.၅ Dry Bulb         (Temperature) 
                     ၍                         B  b          temperature)           

                                      ႔၌                                  B  b          
(temperature              B  b          temperature                                    
      t             B                                       

၁.၁၂.၆ Wet Bulb         (Temperature)  
  t B  b          temperature                              ႔                 

                                                                    Wet Bulb          
(temperature)                                                               (            
                                 Wet Bulb t      t                                       
                          t     Wet Bulb         (temperature)        B  b          
(temperature                               WB                                       

Wet Bulb         (temperature                   t                            
                                                                 Wet Bulb          temperature)    
    ၌            ႔     amount of moisture)                

 

 

    B  b         (temperature          t B  b          temperature)                      
            (၁၀၀                               ၌      ႔               (water vapor  
                             (                            t                                          t        
    B  b         (temperature        Wet B  b          temperature)   ႔                          
         

၁.၁၂.၇                  (Specific Volume) 
Specific Volume                    ႔      (dry air)                          

(Volume)                       dry air                              (volume)            
                    Specific Volume   SI          m3             Dry air           
                            (volume)           (m3                           Specific Volume   
IP          ft3  b          Dry air                   (1 lb)                   (volume)    
     (ft3                            

    B  b          temperature          t B  b          temperature)   ႔                 
                (humidity)                                                  ၍                      
                    

    B  b          t      t          t B  b          temperature               
                       ၌      ႔                  t   V                    ၁၀၀             
          ႔၌       B  b          t      t             t B  b          temperature    ႔ 
               B  b         (temperature)      t B  b          temperature)    
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၁ ၁၂ ၈ Relative Humidity 
Relative Humidity                               ႔                 saturation              

(percentage               saturation             (percentage         B  b                           
                relative to Dry Bulb                                                    Dry Bulb 
                      ၍                      t   t                             

 
                      ႔         (weight)                     abolute                         

           Relative Hu  d t                          ႔                                       
            Relative humidity     w t         d    t               t                 t   t    
w t         d    t                                                

 

                       
                       

                          
 

 

                       
                               

                                                          
 

 

    t        d t      actual vapor                the saturation vapor pressure    ႔         
          

၁.၁၂.၉ Dew Point         (Temperature)  
    ၌            ႔    (water vapor)      (liquid water)        ႔                  

            (    t  t b     t                      ) Dew Point                                 ႔ 
                          condensed water    ႔      Dew           Dew Point     w t  -t -
      t   t    t      t             Dew Point     relative humidity                    

 

         ၌                                    ႔(water vapor)                
                             ၍             (temperature)            (pressure)         
        (               ) Dew Point         (temperature)                                          ႔     
relative humidity                                80°F DB        100% relative humidity               

                B  b         ၌                    s t   t                               100%    
s t   t                                                               s t   t                         
                                       B  b         ၌ ေရေငြ႔ပမာဏ                        
                                                                                         

Relative H   d t          Dew Point                      (current air temperature)   ႔       
           Relative H   d t                 Dew Point                      (current air 
temperature)   ႔            
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         100°F Dry Bulb        100% relative humidity                              100°F Dry Bulb 
                                B  b                        ႔                       

Dew Point         (temperature)                                ႔                 
                                     ႔                     condensation                  
       

 
                     ႔         evaporation                                              

          ႔                                               ႔                                            
          

 
Dew Point         (temperature)                      ႔(water vapor)                 

                                                       ႔        Dew Point          
(temperature)                                c  d    t                    

 
    ၁-၁၉ relative humidity                               

                                                                 

                  ႔       (saturated air)         ႔(water vapor)                        
                                ၌        ႔     ႔                               ၌                    
     ႔                                           ႔                             (fine 
droplet)                                                “Saturated Air”                           
                          “Saturated Air”                                          

C  d    t                             t      t           w     t        t        
         

    B  b         (temperature)         b B  b         (temperature)   ႔                
                 w     t         (temperature)                       ၌     B  b     b B  b        
  w     t         (temperature)   ႔                            ၌      t        d t  
           %                                       ႔                             
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၁.၁၂.၁၀               ၍                           (Elevation Correction Factor) 
                   (sea level)                              ၍         (density) 

                   
Elevation Correction Factor 

Altitude (ft) Altitude (Meters) Correction factor 
0 0 1.00 

1600 480 1.05 
3300 990 1.11 
5000 1500 1.17 
6600 1980 1.24 
8200 2460 1.31 
9900 2970 1.39 

                   (sea level)                    ၌            compressor     
         (density)                          (compression)                                     
                                            (equivalent volume of air)          
elevation correction factor                                                     standard air   
equivalent volume               volume of standard air at sea  level     elevation correction 
factor                                 (၁၆၀၀)    ႔          (၄၈၀)၌                    (mass) 
                        (sea level)၌                                 (mass)    ၅%   ႔ 
                                    (equivalent volume of air)     Elevation Correction 
Factor                                   

၁.၁၂.၁၁                 ၍                            (Temperature Correction Factor) 
                 (higher temperature) free air                                           

                                                        (higher temperature) free air         
                       (temperature                                       Correction Factor 
                         

Temperature of 
intake (°F) (°C) 

Correction 
factor 

Temperature of 
intake  (°F) (°C) 

Correction 
factor 

—50 46 0.773 40 4 0.9430 
—40 40 0.792 50 10 0.9620 
—30 34 0.811 60 18 0.9810 
—20 28 0.830 70 22 1.0000 
—10 23 0.849 80 27 1.0190 
0 18 0.867 90 32 1.0380 
10 9 0.886 100 38 1.0570 
20 5 0.905 110 43 1.0760 
30 1 0.925 120 49 1.0950 
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၁.၁၃                      (Type of Flows)  
 Fluid                                       laminar flow (low velocity)       turbulent (high 
velocity) flow   ၍ region                       Low velocity   ၍            ၍     high velocity 
  ၍            ၍                 ၌ velocity of transition         critical zone                  
      

 

    critical zone (velocity of transition)     
          velocity            low velocity (laminar flow) 
         critical zone(velocity of transition)               
velocity                 high velocity (turbulent flow) 
             L w       t                     w         
                 L          w                          
(low resistance)                 

    ၁-၂၀ Laminar flow       Turbulent flow 
        Laminar flow           fluid              t                                              
                                       ႔                               t                          
    ႔                            

  

  
    ၁-၂၁ Laminar flow (even flow )     ၁-၂၂ Turbulent flow ( whirl flow ) 

Laminar flow (even flow)                      
( )                          (low pressure loss) 

( )  Heat transition          Laminar flow                        (    -      d    w           
                            (molecules)                                              

 
Turbulent flow (whirl flow )                      
( )                         (high pressure loss) 

( )   Heat transition           
Turbulent flow           fluid           particle                                      
         Fluid particle                                                             
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   ႔        Laminar flow 

   ႔      Turbulence                
                        critical 
zone(velocity of transition)         
                   Critical velocity 
         ၏ internal diameter       
fluid ၏        t                    
Reynolds numbers (Re) ၏              
flow                                      
                              
       

    ၁-၂၃ Laminar flow            Turbulent flow                        
  
Reynolds number           

    
     

 
 

Where  V = velocity ft/s (m/s) 
 D = internal pipe diameter, ft (m) 
 μ = d              t   b  t        S   
 
Reynolds number (Re) 2100              Liminar flow                    
Reynolds number (Re) 4000              Turbulent flow                   
Reynolds number (Re) 2100       5000               Transition flow                   
 

     (area)            (velocity)                 volume flow rate        
 

 

                     
 

  

  

  
  

  

 

 
V = Volume flow rate 
A1, A2 = Cross sectional Area 
V1, V2 = Velocity 
 
The speed of flow is inversely 
proportional to the cross section. 

 

    ၁-၂၄      (area)       velocity                               
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၁.၁၄ Air Compressor                    Mass Flow Rate          Volume Flow Rate 
           

 

           St  d -   w        (process)          ႔       t  d -   w 
          mass flow rate                                   mass 
flow rate             mass flow rate              ႔     volume 
flow rate                                       air compressor 
         volume flow rate             
 
                               compressor               
                (higher density of air)                    
   ႔             (liquids)                          volume 
flow rate       mass flow rate                                  
                              (density)                  
             ၁-၂၅ 

                       b                                      ႔၌          (density) 
            

 

၁.၁၅                      ႔                       (Conversion Formulas) 
Volume: 
cubic feet/minute = 0.472 x liter/second 
gallons = 0.134 x cubic feet 
liters/minute = 0.2642 x gallons/minute 
cubic meters = 35.315 x cubic feet 
Pressure: 
inches mercury = 0.4912 x psi 
inches water = 25.4 x mm water 
psi = 27.68 x inches water 
bar = 14.504 x Psi 
Density: 
pint water = 1.042 x pounds water 
gallon water = 8.336 x pounds water 
pounds water = 7000 x grains water 
Power: 
horsepower = 0.7457 x kilowatts 
horsepower = 2544.43 x Btu/hour 

-End- 

Compressor                  (capacity)                                w   t               
                  Volume flow rate     Free Air Delivery (FAD)    ႔      SC M              
          FAD    ႔      SCFM                             ၍              
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