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Overview 

 Air as Fluid in Mine Ventilation 
 

 Air Types 
 

 Chemical Properties of Air 
 

 Pressure Concept 
 

 Psychometric Properties 
 

 Mathematical Equations 

 
 Examples 2.1 and 2.2 

 

 



Air as Fluid in Mine Ventilation 

Definition of Air Generally 

 

Definition of Air Thermodynamically  

 

Definition of Air Chemically 

 

 

 



Air Types 

 Dry air doesn’t exist in normal atmospheres. 

 

 Saturated air is containing all the water vapor 

possible at existing conditions of T. & Pr.  

 

 

 



Chemical Properties of Air 

Colorless Odorless 

Tasteless 
Support 

Combustion 



Pressure Concept 

Absolute Zero Pressure 

Pr. Greater than Pr.atm 

Pr.barometric 
Pr.abs 

Pr.guage Pr.atm 

Pr.guage Pr.abs 

 Pabs: it’s a pressure measured from absolute vaccum. 

 Pgauge: it’s the pressure measured with measuring 
instruments & it’s above Patm. 

 Pvac.:It’s measured below Patm. 

 Patm:It’s the pr. In the surrounding atmosphere.  

Pr.vac 



Psychometric Properties 

 Psychrometry  

 Is the science of studying thermodynamic 

properties of moist air and the use of these 

to analyze humid air conditions and 

processes. 

 State Point 

Determination of certain psychometric 

properties of air at given conditions. 

 



Psychometric Properties 
TABLES CHARTS 



Psychometric Chart 

 It’s a graph plot relating all psychometric 

properties. 

 
Importance 

Direct Method 

Psy. Process 
represented  

Only 2 
properties 

enough to find 
others 

Drawbacks 

Less accuracy 

Limited range 
of T., Pr., & 
Elevation 

Different charts 
for different T. 

& Elevation 



Psychometric Properties 

 A state point is fixed by any 2-points on 

psychometric chart @ a known Pr.barometric 

 

STATE 

POINT 



Psychometric Properties 

 Tdb: Temp. indicated by a conventional dry 

thermometer (a measure of heat content 

“sensible” of the air) 

 

 Twb: Temp. at which water evaporating into 

air can bring air to saturation adiabatically at 

that temp. (a measure of the evaporating 

capacity of the air indicated by thermometer 

with a wetted wick) 

 

 



Mathematical Equations 

 Pr.Barometric 

 

 

 

 Pr.Saturation 

 

 

 

 Pr.vapor 

 

Note: to compute ps’ substitute twb for tdb then use eq.2.5 to 

calculate ws. Substituting ps for pv and find all properties 



Mathematical Equations 

 Relative Humidity 

 

 

 Specific Humidity 

 

 

Degree of Saturation  

 

 

 Specific Volume 



Mathematical Equations 

 Specific Weight 

 

 

 

 Enthalpy 

 

 

 



Example 2.1/2.2 

Given , td = 70°F , tw. = 50°F, pb = 29.921 in. 

Hg, find all remaining psychrometric 

properties of air at the state point using 

Appendix Table A.2. 

 Also, find all properties using chart. 
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