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Chapter-1 Fundamental and Basic Concept 

၁.၁          (Units of Measurement) 
Air Conditioning and Mechanical Ventilation (ACMV)       Heating ၊ Ventilation and Air 

Conditioning (HVAC)                 ၌ US             SI                                        US      
                   US       (IP      )                   English system           Imperial 
system                             (inch)၊      (pound)                          

                         ၌                                                  US       
          Imperial system                                   

 
    ၁-၁                                      Imperial System                     

SI           Metric system                     SI                                         
Air conditioning equipment                                                     (US 
company)                      ACMV       HVAC                 ၌ E                                    
                

Equipment               (manufacturers)            (specification)                         
                                        ACMV           HVAC                               
                                                                                                           
                     English system (Imperial system)                              
                                                    SI                         

 

၁.၂ Atmospheric Pressure  ၊ Absolute Pressure ၊ Gauge Pressure and  Vacuum Pressure 
                         Atmospheric pressure ၊ Absolute pressure ၊ Gauge pressure၊ Positive 

pressure ၊ Negative pressure       Vacuum pressure                                                   
                          
         (Atmospheric Pressure) 
                       (sea level                             (theoretical standard 
barometric pressure)    SI              IP                              

Torr kPa Inch of Hg M Bar Psia Psig 

760 101.4 29.92 1000 14.696 0.0 



Air Conditioning and Mechanical Ventilation System (Vol. 1)                                                                  

                                                                                                                                     1-2 WWW.ACMV.ORG 

 
    ၁-၂                                       

             Absolute pressure၊  Gauge pressure       Absolute pressure                   
                   
Vacuum  

         (atmospheric pressure)                     vacuum pressure[Pvac]    
                                                              (vacuum)    “   f c    c   ” 
(absolute vacuum)                         (zero pressure)                       (atmospheric 
pressure)             perfect vacuum                   (pressure)    “          c   ”            

         (space)                  (gas)               (liquid)                         
        c          c                                                   (zero pressure) 
                                 (pressure)            complete vacuum            zero 
pressure                                     “Ab               ”                                
                           (reference point)    complete vacuum                         
                              absolute pressure(Pabs)                      

 

Perfect vacuum(absolute vacuum)    
0 kgf/cm2 
0 mm Hg 
0 Pa 
0 psi       
0 in Hg(0 mm Hg)               

    ၁-၃          (atmospheric pressure)၊ Partial Vacuum       Perfect Vacuum                       
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                   (sea level)၌                          (atmospheric pressure) (Patm) 

           Pabs         Patm                     Patm     Pabs     14.7 psi                         
Patm               b                14.7 psia                   

                     (instrument)                        fluid                   
         (atmospheric pressure)                                                                
         (atmospheric pressure)             “Gauge  P       ”               Absolute 
pressure ၊ atmospheric pressure       gauge pressure                       

              
Gauge pressure           gauge                                                            

Absolute pressure     gauge pressure       atmospheric pressure                               

psig psi                                “G             ”           Positive pressure 

psia psi                                “Ab               ”           Positive pressure or 
Negative pressure 

psiv psi                                “  c            ”           Negative pressure 

Absolute ၊ atmospheric       vacuum pressure                       

                
Atmospheric pressure    vacuum pressure               Absolute pressure          

   
    ၁-၄ Compression Gauge     ၁-၅ Compound Gauge     ၁-၆ Compound Gauge 

          pressure gauge         vacuum pressure       gauge pressure                  
                                   

     - Compressor                     (suction pressure)                                
(discharge pressure)                          compressor                            
                   

Pabs = Patm – Pvac = 60 – (-5) = 65 psi 

                        gauge pressure                                         guage 
pressure       absolute pressure                                               c                    
positive pressure       negative pressure (vacuum pressure)                                 

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

  
    ၁-၇ Suction pressure       Discharge pressure 

 

 

 

    ၁-၈          (Atmospheric Pressure)     ၁-၉ Atmospheric Pressure           

၁.၂.၁ Pressure of Liquid Column           Head 
ACMV                            (pressure)            (liquid)                               

                                   (liquid)      (water)             (mercury)                 

  
    ၁-၁၀ Positive pressure      ၁-၁၁ Atmospheric Pressure           

ACMV equipment             fan           pump            “H   ”                       
(technical term)                       Head                                 (height of liquid 
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colum)                 (pressure)    H                                                           
                                        

 

Manometer          (pressure)         
(liquid)                                          
                             
 

          
 
P = pressure exerted by a liquid  
d = density of liquid(lb/ ft3) 
H = height of liquid( ft) 

         

    ၁-၁၂ Manometer 

  
    ၁-၁၃ Positive pressure     ၁-၁၄  Negative pressure 

              m               dcut           positive pressure        negative pressure         
                              
   (a)      manometer                      ၌          (atmospheric pressure)          

                 (liquid)                    
   (b)      manometer            ၌          (atmospheric pressure)                    

            duct            positive pressure(atmospheric pressure            ) 
                                          (atmospheric pressure)             level 
                                    duct           positive pressure           
            

   (c)      manometer                         (atmospheric pressure)                
                  duct            negative pressure (atmospheric pressure 
           )                           duct                         duct           
negative pressure                      

     -   (၃၀၀                          ၌                                  (vertical 
pipe)                chilled water                                             (valve)     
     (pressure)                                                    62.4 lb/ft3            
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          = 62.4 lb/ ft3  x 300 ft = 18,720 lb/ ft2 = 130 psig 

             (၃၀၀                                                          
             chilled water riser      ၌                 (valve)          130 psig 
                       

 
                           (high raise buildings)  chiller water circuit                      

                          (break)                                             (valve)          
                                                                                       
chiller water circuit                        (break)            

 
 

    ၁-၁၅ Manometer    ၁-၁၆ Total pressure=Static Pressure+Velocity Pressure 
     Technician             duct                     (pressure)                    

            manometer                  duct                                              
(atmosphere)                                             (height of the water columm)    
၈     (8 inches)            8 inchs WG                (wg= inch of water gauge)  Duct 
             (total pressure)                  

  
        

   
                

                                   

                      
     

   
            

Duct                        (air pressure)                                (atmospheric 
pressure)    0.29 psi               

             (density)           (mercury)            (density)            
                              (pressure)                          (mercury)                   
                                (low pressure)                                  manometer        
          (density)          mercury(Hg)                  

၁.၃    (heat)              (temperature) 
   (heat)                                                       (temperature)         

                           (transfer)                      (form of energy)                           
(temperature)              တ                                                          (thermal 

                                       ၌          (valve)           compoment         
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activity)                                                     (thermal activity)                       
          (molecules)           (velocity                           (temperature)           
    တ                                      (thermal activity)                                       
                     (velocity)                                                                     
          (thermal activity)                                                             
                                         

  
    ၁-၁၇    (heat)                                           

 
                   Fahrenheit ၊ Rankine ၊ Celsius       Kelvin               Air con 

            Fahrenheit       Celsius                                

၁.၃.၁                                 (Absolute Zero) 

 

 

 

    ၁-၁၈     တ  မ်ားအတြင္းရွိ 
ေမာ္လီက်ဴးေလးမ်ား 

    ၁-၁၉ Absolute Zero State 
 

 
    တ  မ်ားအတြင္းရွိ ေမာ္လီက်ဴးေလးမ်ားသည္ လႈပ္ရွားမႈ(motion) လံုးဝ                 ၊          

(vibration)                       “Ab       Z   ”                Absolute Zero            
    တ       သည္                                         
 

Absolute zero         တ       ၏                                                       
 b                           တ  မွ မည္သည့္ အပူစြမ္းအင္(heat energy)             ၍            
Absolute zero       0°C(zero°C      zero°F)                                 Absolute Zero     0°K 
          -273°C           0°R           -460°F             

   (heat)                   (high temperature)                  (low temperature)     
                                                                       (temperature 
difference)                          (heat flow)               
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    ၁-၂၀                                             Absolute Zero 

၁.၃.၂ Absolute Temperature     (Scale) 
Thermodynamic    ၧာမ်ား ေျဖရွင္းရန္ႏွင့္ အပူခ်ိန္ အလြန္နိမ့္သည့္ လုပ္ငန္း (very low temperature 

application) မ်ားအ     absolute temperature scale                        SI      ၏ absolute zero 
scale             c             0°Kelvin(0°K)    -273°C                IP      ၏ absolute zero 
scale             c             0°Rankin(0°R)    -460°F                 

                        
                        

Kelvin                        (division)                  (            c           
            (division)               IP      ၏ Absolute zero scale                     Rankin 
    ေပၚရိွ             (division)                  (            c                             
                       (Centigrade scale)    -273°C                   Kelvin               
              (Fahrenheit scale)    -460°F                    Rankin              

၁.၄         (T                                      (Volume                
“  (air)၌                                  ”                               

                                                                                            

 
volume  temperature( pressure = Constant ) 

                                (volume)    0°F ၌                             
(f  c                        

                   (volume)                   (temperature)                          
                                                c                                          
(definite r                        (expansion)                (contraction)             
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                                100°F                (volume)    0°F            
                                      0°F    1°F           0°F                     
1/460              (    (၄၆၀)         (၁)                 )                                    
                            -100°F                        0°F                        
21.7%(100/460)        (        )                  -100°F                        0°F 
                    (100-21.7=78.3) 78.3%            

                                        -460°F                                           
                                                                                             
-460°F                         (liquid)                                    

                      တ  (substance)        -460°F                               
            -460°F     absolute zero temperature           -460°F                    (reference) 
                                                    “Absolute Temperature”                       
100°F                 absolute temperature     100°F +460 = 560°R           20°F 
              absolute temperature       20°F + 460 = 480°R          

Absolute temperature       (concept)                                            
     air con                          (theory)                                   
                    (constant pressure)        (volume)               (temperature)        
                                           

  

  
  

  

  
                        

             
  

  
 

V1 = Initial volume of air T1 = Initial absolute temperature 

V2 = Final volume of air T2 = Final absolute temperature 

                       45°F           (volume) 2100 ft3                   125°F 
                                     (volume)                        

Initial absolute temperature  =  460 + 45°F = 505°R 
Final absolute temperature    =  460 + 125°F = 585°R 

             
  

  
 

                                           =  2100 x 585 / 505 = 2432.7 ft3 volume @ 125°F 
    -                 110°F           (volume) 1500 ft3                   70°F                
                      (volume)                         

Initial absolute temperature   = 460 + 110°F = 570 
                       Final absolute temperature    = 460 + 70°F = 530 

             
  

  
 

          = 1500 x 530 / 570 = 1395 ft3 volume @ 70°F 
    -          100°F                    (volume)    20°F                    
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                                                        =  1.167 or 16.7% Larger (၁၆.၇%            ) 
 V2/V1 =  T2/T1                                                                     
                                                 

                                   (volume)                    (formula       
                                                                                           
reference point                          reference point     Standard Air                     

 
V2/V1 =  T2/T1             T1 = 70°F,   V1 = 13.34 ft3 

V2     = V1 T2/T1       T1 = 70 + 460  = 530°F 

V2     = 13.34  x T2 / 530  

 
                                  T2            V2                     V2            T2 

                                    (pressure) 14.7 psia                       (volume)       
        (temperature)                
                     (IP                                ) 
    -                 120(lb)                        90°F             14.7 psia             
     (volume)                   

   
 

    
 

       

    
 

                              =  550/39.7  = 13.85 ft3 volume @ 90°F  =  13.85 ft3/lb 
      (၁၂၀)         =  120 lb x 13.85 ft3/lb  =  1662 ft3 

 

၁.၅      (Pressure                              (Volume                 

 
 
                                                        (gases)                      
Super heated steam                        

 
                        (gases)                                          (compress)               

                                                                        (temperature changes)      
                                 

  

  
 

  

  
 

                                                       (low pressure) s           
               

                                           (pressure                        
     (volume               

           Standard air condition                           (dry air)                     70°F 
                                13.34 ft3              
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P1 = Initial pressure, psia P2 = Final pressure, psia 

     -      (volume) (၃)     (3 ft3)              (cylinder)            ၌ 14.7 psia 
                       (cylinder)                13 psig                      (compress)          
                          

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 

     -                              (volume) (၁၀)     (10 ft3)             75 psig      
                 (compress)           final pressure                     (volume)           

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 @ 75 psig 

Air con               (air)                                                        
                      (volume)           (pressure)                 Standard air         (1 
lb)  14.7 psia ၊ 70°F ၊ 13.34 ft               

 V2 = V1  P1/P2 = 13.34 x 14.7/P 

   
   

 
 

 
     -       82 psig                70°F                              (volume)          
Gauge pressure     absolute pressure                

Absolute pressure = 14.7 + 82 = 96.7psia  
                       V    = 196/P  = 196/96.7 = 2.03 ft3/lb @ 82 psig or 96.7 psia 

                       (pressure)              (temperature)                                   
      (volume                                           
 
     -           (atmospheric pressure)14.7 psia                85°F                     10 ft3  
          30 psig                       (compress)               125°F                          
       (condition)                 (volume)           
 
(၁)                                                    (volume)           

Initial absolute pressure = 14.7 psia 
Final absolute pressure  = 14.7 + 30 = 44.7 psia 

        
  

  
 

                                                                                             = 10 x 14.7/44.7 = 3.29 ft3 

         70°F ၌                         (volume)     V = 196/P ft3  b          
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(၂)                                  fi                                   (volume)          
Initial absolute temperature = 460 + 85 = 545°R 
Final absolute temperature  = 460 + 125 = 585°R 

        
  

  
 

               = 3.29 x 585/545 = 3.53 ft3/lb volume @ final air 125°F @ 30 psig 

        
 

 
 

                                   (volume)                   (temperature)              
(pressure)                            

၁.၆ Enthalpy 
Enthalpy                                                         c                

Heat content       Enthalpy                           Heat content           Enthalpy     
                                                             Enthalpy       Heat                        

 
                                                       Heat                                    

                                                           “Enthalpy”          (                         
        )  

                                                                     (Enthalpy)            
                              (transfer)           Enthalpy              Heat                        
                               (transfer)             (heat)        Enthalpy (          
                        )                                                                  
                            (transfer)                                 (                   
                                                                                     ) 

 
        (temperature)၊    (heat)       Enthalpy                                              

        (temperature)                   thermal level           thermal intensity                 
                                                        

                           (high temperature body)                   (Enthalpy)         
                                                 Enthalpy                (transfer)              
                 “Heat”                                              f                             

                                     (transfer)                      (form of 
energy)      “Heat”                      တ                                             
                         Enthalpy               Enthalpy                     
          (transfer)                  (energy)                        (energy)                         
                              

                 (heat transfer)                                 (temperature difference) 
                                                                                                            
                      )           Enthalpy          (temperature          )               
       (heat)                     f                 
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                                  (         )                             (amount of heat)    
        (mass)                   
Definition -  heat is defined as the form of energy  that is transferred between two system by virtue 
of temperature difference. 

                  
System                        (energy)                    system                 

        (Ein)            system                            (Eout )                                   
Ech =  change in stored energy in the system 
Ein =   energy added to( entering )the system 
Eout =  energy removed( leaving )the system 

                              (room hot water heater)        4,000 Btu/hr            
                 

 

                                  
6500 Btu/hr                         
                                
                                    
 
                 

= 4000 Btu/ hr - 6500 Btu/ hr 
= - 2500 Btu/ hr 

    ၁-၂၁  

 
                                                                               

                                (heater)                                          
         
   (heat)                                                                                         
                                    insulate                                          25,000Btu/hr 
                                  (electronic heater)                      
 
၁.၇ Sensible Heat and Latent Heat 

 
 

    ၁-၂၂ (a) Sensible Heat     ၁-၂၂ (b) Latent Heat 

Air con                                   (nature)                            
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    ၁-၂၃ Sensible Heat and Latent Heat 

 
                           (heat added)                                            
(၁)                            (heat added)                                      phase            

                                   (process)    sensible heat change process           
               (heat)    “Sensible Heat”                                   
                      

(၂)              (heat added)                              phase           state                   
                 “Latent     ”           

 
    ၁-၂၄ Temperature-enthalpy(heat content)change of water at 14.7 psi a surrounding pressure. 
Sensible Heat 

Sensible heat Equation: 
                                 

           (heat addition)                                       f                 ၴ      
(substance)     ၏ physical state                            
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    = rate of sensible heat added or removed trum Substance(Btu/hr) 
m = weight rate flow of substance.(lb/hr) 
    = specific heat of substance at constant Pressure Btu/lb(°F) 
                    = temperature change or substance(°F) 

Air conditioning process          sensible heat squation                        Air Con 
process                                (temperature change)                                                 
                                                             

     Refrigeration plant           chilled water flow rate     ၁                 ၅၀၀၀  
     (50  G                       Chilled water     55°F    43°F                chiller    
                                chiller   cooling capacity            Btu/hr ၊ ton of refrigeration ၊ kW 
                    

Refrigeration chiller          cooling capacity                                           
              f              f                   

                

           f                              gpm    lb/hr                            
            

         

    
                 (for water 1GPM = 500 lb/hr) 
= 250,000 lb/hr 

                     (1 GPM)    lb/hr                   500 lb/hr                 

          
  

  
     

   

   
          

=-3,000,000 Btu/hr 
                 (heat)                                                                     
                
 
Btu/hr    Refrigeration                1 RT (Refrigeration Tom) 12,000 Btu/hr = 3.517KW 

3,000,000 Btw/hr x      

             
     Tons 

cooling capacity                                 
30,000,000 Btw/hr x     

           
     kW 

 
             (Boiler)           fuel oil preheater                              (spare) heater     
                                  (spare) heater    capacity                              
        (Boiler)                    (fuel oil flow rate) 10 G              ˚                 fuel oil     
180˚                                                         (density of oil)        
 b                       (fuel oil)   specific heat     0.5 Btu/lb ˚              (spare) heater   
capacity                                                                     
                   (fuel oil)   GPM     lb/hr                           
 

Chilled water circuit           chiller water      sensible heat transfer               
             later heat transfer             [                ] 
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   (spare) heater                ˚                  (fuel oil)                ˚                 
10GPM                             

     Air con duct                                    (electric heater)  capacity     2 
                                         ˚           heater                                   
               Duct                      (air flow rate)                  ft3                         
         (heater)                                 heater   heating capacity     
kW(k                                 
(၁) heater capacity     Btu/hr                  

1kW = 3,410 Btu/hr 

         
           

    
                

(၂) Sensible heat equation           mass flow rate            -     specific heat     
        

   

      
               

 

  
  

      
   

           

    
   
   

      
            

 
(၃)  CFM                

        
  

  
    

   

     
   

    

        
            

 

Latent Heat 

    (liquid)             (vapor)                                               “L      
H     f             ”                (vapor)            (liquid)                            
                “L      H     f             ”              

 
         (solid)             (liquid)                                             latent 

heat of solidification               (liquid)         solid                           
                  “L      H     f       ”            

    latent heat of vaporization       latent heat of condensation                    970  
Btu/lb                      
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       (substance)                      saturation temperature               

         (atmospheric pressure                          100°C               b                
       (alcohol)    78°C                      b                 R-22             -40.8 ۫°C      
            b                 

       အေပၚတြင္ ဖိအား 0.1MPa(atmospheric pressure)                          
saturation temperature                      ၏ pressure                        ၏ saturation 
temperature                           ဖိအား(pressure)                        ၏ saturation 
temperature                   

 

 

 

    ၁-၂၅     ၁-၂၆  

Latent heat of vaporization (condensation) 
Substance Btu /lb KJ/Kg 
air  2501 
Water 970 at 212°F 2257 at 100°C 
R-12 68.2 at 5°F 159 at 15°C 
R-22 93.2 at 5°F 217 at 15 °C 
R-407C - 294 at 15 °C 
R-410A - 233 at 15 °C 
R-134a - 209 at 15 °C 

 
 

    latent heat of solidification       latent heat of fusion                144  Btu/lb 
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Latent Heat Formual 
           

                 (၁၀)             100°C ၌     (liquid)             (gas)                        
                                    

  ၏ Latent heat of Vaporization                         
Q = 10 kg x 2257 kJ/kg = 22,570 kJ            

၁.၈    (heat)                            
                            (thermometer)     intensity of heat                      

        (quantity of heat)                                         (quantity of heat)       
                                                                        (quantity of 
heat)                                     

                 (gram)             1°                                             
1°C                                           Calorie [cal] (        )                

                           (   /  )        (amount of heat) 

Kilocalorie [kcal] 1kg 1°C 1kcal 

Joule [J]  1g 1°C 4.187J 

Kilojoule[kJ]  1kg 1°C 4.187kJ 

British thermal Unit [Btu] 1lb 1°F 1Btu. 

  

    ၁-၂၇ 1 cal or 4.187J                  ၁-၂၈ 1 Btu              

  

    ၁-၂၇     (ice)၊   (water)             (vapor)                                       
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   (heat)                                             

Conventional metric systems S.I metric system Yard-pound system 
cal kcal J kJ Btu 
1 0.001 4.186 0.004186 0.003968 

1000 1 4186 4.186 3.968 
0.2389 0.0002389 1 0.001 0.000948 
238.9 0.2389 1000 1 0.9480 
252 0.2520 1055 1.055 1 

 
                                           (solid)      (liquid)                            

“Fusion”               (liquid)             (vapor)                           “ aporization” 
          

 

 

    ၁-၂၉     ၁-၃၀ 

         (solid)        (vapor)          (                                      )            
                  “Sublimation”                                                     (vapor)        
    (liquid)                             “ ondensation”               (liquid)        
         (solid)                             “Solidification”           
 
၁.၉ Phase change of water  
A    B
  

                          -50°C                                ၍             
                            ၏                                                        
0°C(32°F)                                                             

 
B    C 

 
0°C(32°F)                                                                         

                                    0°C (32°F)                                      
                                                                                       
0°C(32°     (liquid)                                                                         ၏ 
                                                                                             
                         0°C(32°F)         (ice)        0°C(32°     (liquid)           
     (phase)                                                               
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    ၁-၃၁                        (ice)         (water vapor)                                

C    D                                        0°C(32°F)    100°C(212°F)                
                                

D    E 100°C(212°F)                                                            
                   100°C(vapour)                                               
  (water)            100°                                        

E    F                                                                      
saturated vapour           100°C(212°         (vapour)               
                  S                                                       
“S          emperature”           

၁.၁၀                             (Melting Temperature) 
         (solid)            (liquid)                                                   

        (melting temperature)                        (melting point)                     



                                                                                         Chapter-1 Fundamental and Basic Concept 

                                                                                                                                                      4-21 
WWW.ACMV.ORG 

(atmospheric                      (water)၏              (melting point)      0°C(32°F) 
         

၁.၁၁                        (Boiling Point) 
    (liquid)             (vapor)                                                            

(boiling temperature)                   (boiling point)           evaporation temperature           
vaporization temperature           saturation temperature                                           
                          (atmospheric pressure)             ၏          (boiling point)      
100°C(212°           

                                 (heat adding)                

၁.၁၂ Condensation Temperature 
     (vapor)            (liquid)                                   condensing temperature 

          saturation temperature             ၏ condensation temperature     100°C 
(212°           

၁.၁၃ Solidification Temperature 
                      (solid)                                   “S     f c       emperature” 
            ၏ solidification temperature     0°C(32°                                  
               (heat removal)                            

               (boiling point)                    (melting point)                   
(atmospheric pressure)                 (water)၏         (boiling point)                    
                            ၍ ေျပာင္းလဲေနသည္။ 

 
    ၁-၃၂     sensible heat       latent heat             (SI      ) 
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    ၁-၃၃     sensible heat       latent heat             (IP      ) 

IP            

(0°C)32°F ၌                                                                          
                      (surrounding)      (heat)                                                  
                        (latent heat g                ၊             (surrounding)                     (heat 
loss)             

                                      (melting)    Latent Heat of Fusion                     
                             Freezing Latent Heat of Solidification           Latent heat           
                                                (phase)                                (heat)    
             ၏ latent heat of fusion       latent heat of solidification                        144 
Btu/lb                                                            (freezing)       
                144 Btu                                                                     
                            (melting) 144 Btu                                         

 
(0°C)32°F                                           ၏         32°F                

                  (temperature)              ၊      (phase                      sensible heat    
                 sensible heat     IP            32°F    212°F       ၌                    
            1°F             1 Btu               (heat)                                       
1°F                     1 Btu                              

Latent heat                                                                         
(temperature) °C           °F           
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         32°F            212°F                 180°F                  180°F x 1 
Btu/lb°F = 180 Btu/lb                                   32°F    212°F                      
                             

               212°F                                                       
                          liquid phase    vapour phase                                              
         212°    (liquid)              (vapour)                                           “Latent 
Heat of Vaporization”           Latent heat of  vaporization       (liquid)                   (heat 
gain)                              (vapor)               (liquid)                             
                        “Latent Heat of Condensation”           

 
                                 (pressure)14.7 psia atmospheric pressure at sea level 

                                              14.7 psia                                 
        (boiling point)                                   Btu/lb                    

 
    ၍       24.9 psia                        212°F                                 

               240°                                       24.9 psia                   (boiling 
point)                                 (boiling temperature)    240°           

              (boiling point)                    (vapor)                             ) 
           “Saturated Liquid”                           100% liquid                       
                                                                “S          apor”           
100% vapor                       
                                               Enthalpy                          f f          
            

                                                Enthalpy                          f            
                                  f                                                        
               Enthalpy               (Enthalpy of fluid and gas mixture)                

 
Saturated liquid(100% liquid)              saturated vapor(100% vapor)              

                             liquid-vapor mixture           

        (boiling point)      condensing temperature              (pressure)               
                                                212°F                                 

  (water)                                        latent heat of                       
                970 Btu                                   (vapor)                            
latent heat of c                                            970 Btu                          
(               )            b          
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    ၁-၃၄ Boiling point pressure-temperature curve for water(saturation vapor pressure curve) 

 
    ၁-၃၅ boiling point pressure-temperature curve for water(saturation vapor pressure curve) 
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           (pressure) 6                         170°F(67.7°C)                            
                    (pressure)                   boiling point curve           saturation vapor 
pressure curve                         (curve)၏                      (liquid 
phase)                   (curve)၏                       (vapor phase)                 
                           (liquid)     ၊       (vapor)                     liquid vapor mixture 
                                                        c                 (point)         boiling 
temperature       condensation temperature                

           25 psia           ၌  225°F              အရည(္liquid)                             
          (steam)                                  25 psia            225°F                      
      ၏                              (liquid)                         

 
                  (process of boiling)                 (boiling point)              (pressure) 

                                      (liquid)           (gases)      “Molecular Kinematic 
Theory”            ၍                  

 

            တ                                 c      
                                                    
                (in motion)                            
           ၊                                      
             (liquid)                             
(attractive force)         (vapor)             
                (attractive force)                 

                       (liquid)                        
        gases                                     
                             
     (vapor)                                       
    (liquid)                                      
                                     

    ၁-၃၆                 

 

            (gases state)                                        (liquid 
state)                                        (heat energy)                                         
(liquid)         (vapor)                                                                        
                                       (attractive force)               (           )     (liquid) 
             (vapor)                          

Fluid                 (pressure)         ၍          b                                    
(pressure)             fluid          boiling point           c                            
                         boiling point           condensing point                      
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                              ၏                                                            

                                                                           ၊                
                             ဤ                                                                      
                                                                                           
                                                                 (slight cooling effect)    
                                            (cooling effect)    “Evaporative C      ”            

                                       (evaporative cooling)          -၄ (chapter-4)     
                       

 

      14.7 psia               70°F        
                                     ၏          
      (average velocity)                  
                       (escape)                

 

                                        
(70°C                      )                 
    c                 (average velocity 
           )                         
(escape)            ၁-၃၇               (evaporation)         

        (surrounding)                                                            
       (alohol)    ၍                                                                       (alohol)   
              (evaporate)                                                                         
       ၌                                                                     

    (liquid)၏            (surface)                                             (vapor) 
                            (liquid)၏                                       (pressure)    
vapor pressure                     ၏                       f c          vapor pressure 
                                 (surrounding pressure)                               (evaporation) 
                                                                                     
                      (liquid)၏                                                              
                  

                                                ၏                  c                ၏ bond 
                     (vapor)                                                              

           ၏                          ၏              (average velocity)             
              ၏              (average velocity)                    ၴ ၏          
(temperature)                                                   ၍        ၊        
                                                                 (average velocity)       
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            vapor pressure of liquid                       (surrounding pressure)             
                 

 
                                   molecular bond                      boili      c    

                   (heat)                                              (temperature) 
                                       ၏      (velocity)                

၁.၁၄ Saturated, Subcooled       Superheated  
                b                        (temperature)         (pressure)            ၍ 

                             (boiling)                  (temperature)            (pressure)    saturated 
condition            

        (boiling point)                                                        saturation 
temperature                                    Substance             (liquid)၊      (vapor)       
                  (liquid-vapor mixture)                          saturated liquid       saturated 
vapor   ၍                                          

Saturated vapor           boiling temperature ၌ လံုးဝအေငြ႔(100% vapor)         
                          Saturated liquid           boiling temperature ၌          (100% liquid) 
                                  

 
    (liquid)၏         (temperature)    saturation temperature(condensing point)    

             subcooled liquid                (pressure)              saturation temperature 
                    subcooled temperature              superheat temperature                      Saturation 
temperature      phase                                 

၁.၁၅ Saturated Property Table (Steam Table) 

Substance     ၏ saturation temperature                        (corresponding pressure)    
                   (table)                  

  ၏ saturated property table     saturated steam table           steam table           
steam table                                             Air c                    saturation 
temperaturation     steam table                      Saturation temperature       corresponding 
pressure                                    saturation temperature         corresponding 
pressure                    Corresponding pressure            saturation temperature           
          

             (vapor temperature)    saturation temperature                   (boiling point) 
                             (vapor)    superheated vapor           

                    (surrounding pressure)                 (boil)              
              (evaporation              vapor pressure of liquid                         
         Vapor pressure                            ၏      (velocity)                  
    (liquid) ၏         (temperature)                                          (boiling point) 
          boiling pressure                     
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           10 psia                             ၏                                
                                 10 psia     corresponding pressure          
Steam table    10 psia                   saturation temperature (boiling point) 193°F              193°F 
              

     -       150 psia              300°F                                        
    (liquid)                                     (vapor)                                 
 

Steam table    150 psia                        saturation temperature(boiling point)    
                                 150 psia                        358°F                    
                               300°F     358°F                    subcool region        
               (liquid)                       

 

-End- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


