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Part – A (Answer all the questions) 

Q1.  Answer the following questions : multiple type or dash fill up type : (2 x 10) 
 a) ---------- is the most poisonous gas found in underground mines. 

(i) CO 
(ii) NO2 
(iii) H2S 
(iv) SO2 

 

 b) Radon is a --------------and mostly found in --------------. 
(i) solid particle, nuclear reactor 
(ii) solid particle, nuclear plant 
(iii) gas, uranium mines 
(iv) gas, coal mines 

 

 c) In mine ventilation, air is considered as a -----------------fluid. 
(i) incompressible 
(ii) compressible 
(iii) ideal  
(iv) viscous  

 

 d) The Reynolds number (Re) in laminar and turbulent fluid flows are ----------and 
-------------respectively. 

(i) 2000, > 4000 
(ii) 3000, < 4000 
(iii) < 2000, > 4000 
(iv) > 2000, < 4000 

 

 e) If the quantity of airflow in a mine is doubled by increasing the fan pressure, 
the power consumption of the fan will ----------------- 

(i) increase by fourfold 
(ii) increase by sixfold 
(iii) increase by eightfold  
(iv) remain same 

 

 f) The point of intersection of fan characteristic curve and mine characteristic 
curve is known as ----------- 

(i) operating point  
(ii) stall point  
(iii) aerodynamic stall point  
(iv) mine characteristic point 
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 g) ------------ is used for measuring cooling power of mine air. 
(i) Hygrometer 
(ii) Anemometer  
(iii) Kata thermometer  
(iv) Mercury thermometer  

 

 h) Evasee is used in -------------- 
(i) forcing fan for increasing the air velocity 
(ii) forcing fan for converting kinetic energy of air to pressure energy 
(iii) exhaust fan for converting kinetic energy of air to pressure energy 
(iv) both (i) and (ii). 

 

 i) For high resistance underground mine, ------------ combination of fans is 
suitable. 

(i) series  
(ii) parallel  
(iii) both series and parallel  
(iv) none of the above  

 

 j) Reversal of airflow during emergency in underground coal mines can be done 
by-------------- 

(i) reversing the direction of rotation of impeller 
(ii) articulating the positions of the doors in airlocks 
(iii) stopping the fan 
(iv) none of the above 

 

    
Q2.  Answer the following questions : Short answer type : (2 x 10) 

 a) What are white damp and afterdamp?  
 b) How CO is produced in underground coal mines.  
 c) What is methane layering number?  
 d) Define psychrometry and write down the different psychrometric properties of 

air. 
 

 e) What are regulator and air-crossing?   
 f) What is non-overloading characteristic of a fan? Which fan exhibits such 

characteristic? 
 

 g) What do you mean by equivalent orifice of a mine?  
 h) What do you mean by NVP and motive column?  
 i) What are the permissible limits for CH4 and CO2 concentrations in 

underground coal mines as per CMR-2017? 
 

 j) Differentiate between auxiliary and booster fans.  
    
  Part – B (Answer any four questions)  

Q3. a) Classify methane drainage techniques. With a neat sketch, describe the 
cross-measure borehole method of methane drainage from underground coal 
mines. 

(3 + 7) 

 b) Write a short note on gas chromatography.  (5) 
    

Q4. a) With a neat sketch discuss about the vapour-compression refrigeration 
system used for air conditioning in underground mines. 

(10) 

 b) Discuss about the fan laws. (5) 
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Q5. a) With a neat sketch describe the constructional feature and working of an axial 
flow mine ventilation fan. Also, differentiate the characteristic curves of axial 
flow fan over centrifugal fan. 

(10) 

 b) Impeller of a backward-bladed centrifugal fan has a diameter of 2500 mm, 
width of 1200 mm and vane angle of 1.2 radians at the outlet. The fan rotates 
at a speed of 300 rpm and circulates 50 m3/s of air. Calculate the theoretical 
head and air power developed by the fan. 

(5) 

    
Q6. a) A mine has two ventilation splits A and B passing 18 and 24 m3/s of air 

respectively with a pressure drop of 550 Pa across them. The trunk airways 
consume a pressure of 300 Pa. If the airflow in the two splits is to be made 
equal by installing a regulator, calculate the size of the regulator. Assume the 
fan pressure remains constant before and after installation of the regulator. 
What will be the effect of installation of regulator on total airflow in the mine? 

(10) 

 b) What are the different auxiliary ventilation systems used for ventilating 
underground development headings? Write down the advantages and 
limitations of forcing system over exhaust system of auxiliary ventilation. 

(5) 

    
Q7. a) How the natural ventilation pressure (NVP) is caused? Derive the relationship 

for calculating NVP from density difference between the downcast and upcast 
shafts. 

(3 + 7) 

 b) Calculate the percentage of various damps present in mine atmosphere from 
the following air analysis results: 
O2 = 19.11%, N2 = 79.04%, CO2 = 0.25%, CO = 0.02%, and CH4 = 1.58%. 

(5) 

    
Q8. a) With neat sketches explain the USBM method for determination of methane 

content of coal seams. 
(10) 

 b) Briefly discuss about the various modes of methane emission in underground 
coal mines. 

(5) 

    
Q9. a) Discuss how you would estimate the pressure and air quantity requirements 

for an underground coal mine. 
(10) 

 b) Write down the objectives of mine ventilation planning. (5) 
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