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FMUV First Class Managers UnRestricted Metal Ventilation 23Dec2021 FN

No. of Questions: 150
Duration in Minutes: 180

1) Electrostatic precipitator removes

A) S0;
B) NOz
C) NOx
7T Particulate matter
E) None of these

I Hi bi !
2) In deeper mines, the resistance of shafts is often — the combined eﬁectpf the rasl; of the underground layout. i
A) lesser than A A8 !’ :
Brequalto < : F" ¥
C) same as e -
D) greater than p v
E) None of the above & -~

3) Choose the correct statement in reference to selection of site for erecting permanent water dam in an underground
metal mine. g i

A) Head of water to be withstood by the dam should be as small as possible.
B) Site should not be easily accessible

C) Site should not be self draining.

D) Clayey strata is most suitable for erecting dams.

_BFAll of the above

4) If an accumulation test by safety lamp, spiring (or jumping) of flame gives the positive response, then that indicates
an accumulation of methane gas not less than —— % in air,

A) 4
B) 3.5

Bra
D) 2.5
E) 2
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5) The of a gas, v, is the ratio of the density of the gas al standard pressure and temperalure to the density of air
at the seme standard pressure and lemperature.

A) molecular mass
B) atomic weight
CiSpecific gravity
D} specific weight
E) absolute gravity

E) No auxiliary fan shall be started. slopped, removed. replaced or in an

y way altered or interfered with, except by or on
the authority of , 25 per the statute.

Alan official

_mv a competent person
C) an agent

D) an Assistant Manager
E) a Mine Manager

7) At what percentages of Oxygen in mine air & person starts feeling dizziness, buzzing in the ears and rapid heart beat?

A) 19
B) 17
Cils
D) 13
E) 10

8) If an accumulation test by safety lamp gives negative response the percentage lest is carried out because |t may
contain methane gas less than Ye'in air.

Al 4
B) 3.5
23
D}2.5
E) 2

9) Frictional resistance offered by an ainway circulating certain quantity of air through fixed area of cross-section is the
least when the shape of the airway is -

A) Sguare
_BrCircular
C) Rectangular
D) Trapezoidal
E) Elliptical
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10) Diffusion is a natural process of inter-mingling of gases dus to the presence of inter molecular spaces. This is the
Process of ventilation of long heading or blind ends or old workings where

A) Fan pressure is very high
\E\Sm_m is High hurmidity

C) Fan pressure has little effect
D) there is Heavy water seepage
E) Nane of these

:.9.on.___..maa..mm_aa_.:wn_mm::m_ ammn_.u:n{oqnuxﬁm._ limits explosibility of Methane, What is the percentage of
Oxygen below which no explosion is possible irespective of concentration of Methane? .

P P
A) 10% Y
2% .3
C) 15% v ._._v,
D) 17% - L
E) 19% ri .
?.ﬂr.j -
e L._r& P‘.J
12) Which of the following reagent is used in making Carbon Mong Oxide detector tubes?
L/ ¥
N 4
AT lodine Penta Oxide F \M -
B) Phosphorous Penta Oxide %,

C) Calcium Carbonate r N
D) Magnesium Hydroxide
E} Benzene " \1

F 4

-
13) What is the additional air quantity reqe m W each diesel equip per kil of the maxi rated engine
oulput specified by the manufacturer .w.,./

A) not less than 0.6 m3/s \ r»,
B} not less than 0.6 m3/min. .M
STt less than 0.06 ma/s

D) notless than 0.08 mais &

E) not less than 0.8 m3/min. *

—.w|0M_N0€W CF nL.....a_ 30~
OOMS (S ) breca ) e

14) The principle of operation of constant resistance type hok-wire ane eter is based on .

A) change in air tsmperature
B) static pressure

C) wheat stone bridge
Brihermal conductivity
E} specific heat
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15} In auxiliary ventilation, exhaust system is adopted where the main problem is

A) Heat

B) Methane layering

C) Heat and Methane layering
Dy Resirable dust

E) None of these

16) Find the sensitivity of manometer, if the manometer is filled with a liquid of sp. Gravily equal to 0.82 and the tube is
graduated in millimetres and has an inclination of 0.1 rad ?

_;.".d\.mcm Pa (3. 9w Sine.lvwa g
B) 0.908 Pa .
C) 0.008 Pa

D) 0.007 Pa SLC L
E) 0.675Pa

17) How splitting of air is useful in underground mine ?

A} Itincreases oversll quantity in the main fan

B)  Overall resistance to the air fiow reduces

C)  Itincreases overall quantity of air, and help o provide fresh air to each district

Dy~ It increases overall quantity of air, reduces resistance to air flow and help to provide fresh air to each district
E) It reduces resistance to air flow and help to provide fresh air to each district

18) The limit of explasibility of 3 mixture of cambustible gases can be computed by which of the following equations

_pvmﬁm_.wm:._.mmacm:c: e P i
B) Bemoulli's equation - = 5

C) Simon's equation

D) Solmon's egquation

w.h.\zgm of these

19} If we consider a column of air density as 'z, height 'h', then the pressure 'P' at its bottom is equal o its welght over
unit area, is exp d as - (considering, g = gravitational acceleration).

_A'P=zhg
B) P =z/hg
C) P = hizg
D) P = zhig
E) P=ghlz

Pagedoiad
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20) The volume of a given mass of gas varies inversely as the absolute pressure if the temprature ramains constant.
This is explained by ——

A) Charles' Law T.c.\_ o T
B) Kirchoff's Law aia

C) Bernoulli's Theorem

D) Graham's Law

A None of these

m.:ﬂoﬁ_::Ecm_.o*uwamo:m_3w:<czm$mocm5m3 :m_.:nn_.mm:__.:nmnﬁwa_:ﬂ:m:._z._m mwn:n_ﬁm:m_gamﬂﬁﬂ_g_
be Y

F . W
A} <3 and 6 e W
B) <4 and >8 frescot e - ;
L<5and >6 h
D) <5 and >8 N
E) None of these

mmvgmanaﬂmaﬂmﬂima_wﬁmaaqm#anﬂggﬁ'..m__E_u gﬁém_.a nﬁﬁs&g:mcmgngg_d_
at least —— o —— times that of the anemometer. I

-

e s afy prisee > fegeme =595
€) 10,12 -
D) 14, 16

7 o
E) 18,20 _ r.u\\

23) The coefficient of heat transfer or the themmal emissivity is a complex function of the ries of the rock surface,
the conlent, temperature and velocity of air as well as the — of the airway.

A) heal, length OR risse -~ fRge o - 146
B) heat, shape
\Qm.m._a_mnﬁe_ size
D) humidity, shape
E) mineral, roughness

24) Every mechanical ventilator, other than — — fan. shall be so designed an maintained that the current of air can be.
—— when necessary. i

§ auxiliary, reversed 1_.5 ﬁ ﬁmu - ﬂm 2-

B) a booster, increasead

C) a forcing, increased

D) an exhausting, decreasad
E) an auxiliary, doubled
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25) Auxiliary ventilation system can be of which typa amongsi the following -

A) Forcing

B) Exhausting
C) Overlapping
D) Reversible
EYAll the abave

26) Mine Inundations can be classified as -

A) Event controlied Inundations
B) Accidental Inundations

C) Spontaneous Inrushes

D) Option (1) & {2)
; E}Option (1), (2) & (3)

27) Where explosives are used to win @ mineral, arangements should be made to send to the face such a quantity of
air after every round of blasting as would dilute the carbon monoxide and nitrous fumes to less than —— PPM, and —
— PPM, respectively, within a period of five minutes.

A} 5,50 o e
B) 10, 50 i GDJ._,P
) 50,25 £ e

Dy50, 5 <

E) 100, 10

28) With water as manometric fivid, what should be the inclination of manometer, sothat a least reading of 1mm gives
sensitivity of 1 Pa 7

AY0.102 rad
B) 0.212 rad
C) 0.155 rad
D) 0.168 rad
E} 0.188 rad

29) Hydrogen can be ignited at a temperalure as low as ———— degree cenltigrade and with an ignition energy about
half of that required by

A) 350, carbon moncxide
B) 400, sulphur dioxide
C} 375, hydrogen sulphide
D} 480, helium

_EY 580, methane
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30) Which statement is INCORRECT 7

A} Auxiliary fan shall be installed at such locations where fresh air is available in sufficient quantities.
B} Auxiliary fan should not recirculate air

C)  Auxiliary fan shall be fitted with air duct for conducting air to the face

n&\ Auxiliary fan is installed o increase the quantity of air of Main Mechanical Ventilator.

E)  No person shall enter or remain in place which is dependent for its ventilation on auxiliary fan when such fan is
stopped. -

31) Fan Evasee reduces the following of the outlet air —.

%“m pressure energy
B) the Potential energy
C} the Fan energy

D) the heat energy

E) None of the above

32) If the air power in a mine is 86.27kW, calculate the mator power in kW if the efficiency of the drive is 65%.

i Nty = 460

B) 123.72 : L

) 172.32 85 7,

D) 127.37 , -

E) 56.075 . 2 \32.7L

33) Every mechanical ventilator shall be installed ina ituated at a distance from the opening,

shaft or winze.

A} explosionproof housing, 20m
B) safe housing, 15m

C) safg chamber, 1m

D) closed room, shorter

.wm.tmmw_u_.o_uﬁ housing, safa

34) Respective percentages of Methane and Oxygen at the nose limit of a Coward ..u_.mm_..m-.: is -

A) 14.2, 0.0 noﬁﬁn_h m.&éﬁ.s,
B) 14.1,18.2

5.8, 12.1

D) 5.0, 19.2

E) 54, 145
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35) For more than 50 m lang heading/drivage, an auxiliary fan should ensure 1o provide at least —— m3/min ventilation
air within —— of the face.

A) 200, 50m Nork e....u/fnr.._zv
BpT50,45m co
C)1i00,30m

D)50,1.5m

E) Mone of these

36) The details lo be shown on the Water danger plan should include -

A) Telephone point ?3 2
B) First aid station ﬂ eq- 6\
C) rest station D€
D) reserve siation ~+ mvume
~E7None of the above

37) Whal shall be the ‘maximum permissible respirable dust concentration’ in mg/m3 at a working face of chromite mine
where free respirable silica is 7.5%7

i
AY N.”D magim? @. m X nﬁ. -] 1#3
B) 3.75 mofm? e .
C) 5.5 mg/m? 1
Dy 6 mgéim*
E) 4.5 mg/m?

38) Equivalent orifice of a mine may be calculated by the formula, where A= Eq. orifice in m2,Q= quantity of air flowing
in m3 /sec, P= Pressure absorbed in mm of water gauge, R = Resistance in kilomurg

_J T % 6.5 P~ o385

S¢ JE

AT A=0.3B5Q/NP
B) A=0.0385Q/F
C) A=0.385PONR
D) A=0.385PINQ
E) A=0.0385PQ/R

38} A main mechanical ventilator running at 200 rpm produced 4000 cubic meter /min of air at 100 mm waler gauge.
Whal quantity of air will be produced if rotor speed is enhanced by 25%; assuming all other condition in the mine to
remain unchanged. r : Doy yrs =%
b QN } = A LA ye

Lipsa = ¢

L oo

?c cubic meterfmin ) = ¢ - T 1

B) 3200 cubic meterfmin
C) 60CO cubic meter/min
D} 6250 cubic meter/min
E) Unchanged

PapeBofl34
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is converted to by the catalytic action

40) In & gas mask, and also in sell rescuer, heal Is generated as
_ of — _

__. i A) COz, CO, hopcalite
- B) CO, Oq, calalyst
| \&0_ CO2, hopealite '
D) COg, Oz, catalyst
"_ : E) None of the above r..,., -

E 4 41) The partitions and walls of every air-crossing shall be not less than centimetres in 53.5%: constructed or
. masonry or of concrete nol properly reinforced, and not less than |8:=:._ma.mm __..wgmﬂ ﬂ%ﬂdﬂﬂ_ of
E_ properly reinforced concrete. h .1 P,
oA, of
m A) 20, 10 Q:sﬁ fleg - 135 (W '™

3 D) 38, 25
| E) 40,20

42) If AP=Air power in Kw,R= resistance in Sl units= D_._m

Eﬂou /1000
:_.._ = B) Ri1000Q?
m C) RQI1000
i D) RQ/1000
E) Mone of these

[ &

F

L]
L]

n

L

393582:8:33 %ﬁ%_
B) Oxidation of carbonaceous:m

C) Heat given out by men working in u/g
D) Heat given out By machings in ulg

\@xﬂo:m of the:above.

1

]

]
u

N0 B ..

<l ___3 Fill irithe blanks : Emergency response and evacuation _u_w: shall cover mine ions and include; establish
2 = ——— responsibilities for administering actions Em__.__:___mn o —— an emergency - and
L U™ gency ication systems, procedures and sponsibilities for emergency communications.

Ul A)individual, callective, carrying out, implement
‘%\:n__sn:m_. implement, individual ,carrying out
| M_ n C) collective, implement, carrying out, individual
D) carrying out, individual, individual implement
E) implement, individual, collective .carrying oul
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43) The ventilating pressure varies as the —— of the volume passing, sothat doubling the volume means —— the
pressure.

A} square, doubling
.%n:m..m‘ quadrupling ﬁﬁ
C} square root , square of
D} square, three times
E) square root, same

46) As the air descends the downcast shaft, it gets compressed by the weight of the shaft air column approximately at
the rate of 1.1 kPa per 100 m depth and its energy Is converted to energy.

A) kinelic, heat
B) pressure, kinetic
C) kinetic, pressure

__EFpotential, heal

E) kinetic, gecthermic

o The Qi

47) The evaporator and condenser of a refrigeration unit have temperalture of 4 and 50 deg centigrade tively.
Determine the maximum possible coefficient or ideal coefficient of performance of this unit, .
comvert 18 Kef vi4
A} 5.645 T =
e LR Ty LIVITER 2 AV7:15
C) 5.985 T2 -1 L
B76.025 R 2> B)3:0715 02323, §
E) 6.255 = il < 4 .029
_ 293 052D~ .

48) A ventilation shaft of diameter 5m passes an airflow of 200 m¥/s at a mean air density of 1.2 kg/m? and viscosity of

air 1o be 17.81 x 104, Find the Reynold's number & type of flow. @- @an.ﬂ:J;:,w
A) 3.03 x 105, Turbulent vo 0D~ 5

B) 3.13 x 108, Turbulent %n = 8¢ ) v @

273.43 x 108, Turbulent N

g .
-mv.__nmx 10 .rm__.:__:m_. — 03 x5 p > 200
E) 1.93 x 108, Laminar — AL e T,50
.81 ke -
vy l0-\8als
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49) Every auxiliary fan shall be installed, located and worked in such a manner thal there is no nisk of the ar which it
circulates being contaminated by any substantial qguantity of inflammable or gases or

Fo, ) _,@./

_a noxious, dust

B) combustible, smoke ?%ﬂ.
C) inert, repirable dust

D) toxic, water vapour

E) explosive, particulate matter

Mwmo& me

50) Air analysis of sealed off fire area of mine is given as follows: Methane- 8 percent, Carbon monoxide- 5 percent,
Hydrogen- 3 percent, Oxygen- 6 percent, Nitrogen - 68 percent, (Consider percentage of Nitrogen- 79.04 % and that of

Oxygen- 20.93 % in inlet air ). Calculate (i) Methane/ Tolal compustible ratio (i) E: Nitrogen Y.
A) (i) 0.50 (iiy 49.3 3 b’
B) (i) 0.5 (ii) 50.3
C} (i) 0.5 (i) 51.3 4 _
D) (i) 1 (if) 52.3 g
_Er() 0.6 (i) 45.3 v
y__ N

51) Given two gases ie. Gas A and Gas B, whose Sq.ﬂmq"_\,mm?@»nm:wﬁmmwﬂm 4 and 9, respectively. What will the

comparative rate of diffusion of Gas A and Gas B ? N
& 1}
U 1 g law .
A) Gas A diffuses 9/4 times as fast as he Gas B, . " e ﬁa.rﬂ:su
JrGas A diffuses 1.5 times as fast as the Gas B. . r\D» = |r

C) Gas A diffuses 4/9 times as fast as the Gas mhpf .m\«._w
D) Gas B diffuses 1.5 times as fast as the mm&w

E} Gas A diffuses 3 times as fast as the Gas B.
e g

L

52) Two fans of the same design; ene h :w.m m dia, E:mm:m at 250 rpm, developing 'h1' water gauge and the other
having 3 m dia, making 200 rpm, ﬂmﬁ ing 'h2' water gauge. Compare 'h2'/'h1", which is equal to —

A) 1.66 .*_ﬁ#w._ P.m._.u- = y 1

B) 1.55 M@vrﬁcyxr\w :
P44 v

D) 1.88 el S B

E) 222

53) A volume of 1000 m¥min of air is provided when power is 50 HP. What power will be needed fo double the volums:
78

l——

A)/100 HP ﬁa. .wrm,_u Q ey L
B) 200 HP R e 20 )

| (A
C) 300 HP -

_B7 400 HP \ . o it

s b « Ul ol sl ﬁ ’
Pagel Tofa4
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54) Fill in the blanks. . A miner's personal exposure lo Diesel Particulate Matter (DPM) in an underground mine shall nok
exceed an eight hour time weighled average (TWA) airbormne concentration of — micrograms of Elemental Carbon per
cubic meter of air. The airbome concentration of DPM shall not exceed — times the 8 hr-TWA value for mare than —

minutes. /.mu
» 00

A) 100, 2, 45 _H.J-ﬁ..t./n‘:r O /Jv/ M_,

BY00, 3, 30

C) 100, 4, 45

0} 100, 5, 30

E} 75,5, 50

55) A waler gauge reads 100 mm in a 4metre square airway. What will be the reading when the airway is enlarged to 6
metre square airway ?

A} 50 mm

B) 60 mm ﬁ~
C) 75 mm :
D) 80 mm

E) 120 mm

o
56) Lce\c m min of air circulates In a mine, when the pressure drop is 500 Pa. What will be the new pressure drop, if

the volume of air is allowed 1o fall to half of the above quantity 7 &,

A) 100 Pa .nw.w.nwwv % Lseo - \25 (a
BY125 Pa Looo

C) 150 Pa

D) 200 P2

E) 250 pa

57) Calculate the density of air at Barometric pressure of 101.325 kPa and dry and wet bulb temperature of 300 and 296
K, respactively (Consider vapour pressure e = 2.6 kPa).

A) 1.06 kg/m?

B)1.16 kg/m?

C}) 1.19 kg/m?

D) 1.20 kglm? |o]. 325 - 6378 r2-6 5

E) 121 kglm? = — = ————— Ky
A872.i x 30

o 16 K[

Page12af34

L[
n
mn

__.-_J

L

AT 1T TrrrrYy

www.MINEPORTAL.in

Sat ld; 73649 3

Call/Whatsapp- 8804777500

58} A fan running at 100 rpm gives w.g. of 75 mm. Whal w.g. is it capable of giving if the spead is increased to 120 rpm
?

190 (L
B 54 u _ () 23572 Log
¥
c) 98 LW .g el M
Byioa J
E) 118

58) A water guage of 100 mm is capable of passing 3000 m*min of air through a certain mine. What must be the w.g. if
the quantity is increased to 5000 m¥min without any other change in the conditions.

hmmmw Xioo = Q777

A) 166.67 mm ) 1Y
L y ¢ 2000 E

«~B) 277.77 mm
C) 333.34 mm W @~
D) 366.47 mm
E) 399,88 mm

60) Each 1% drop in the Oz content in mine atmosphere reduces the flame of a flame safety lamp by about %
and the lamp gets extinguished at about % Oz, : J

A) 40,19
B) 20,13
C) 25,19
D) 10, 15

«W«\mc_ 17

61) A ventilation shaft of diameter Sm passes an airflow of 150 m¥s at a mean air density of 1.2 kg/m?and viscoity of

air to be 17.9 x 105, Find the Reynold's :E.:uo_. v hJ ..o!. a- :J.-...wr
A) 2.46 % 108 i o P =5
B) 2.26 x 10° “TibYy x5 0 e i
C)2.36 x 108 Re =~ ot Vs W. =
D) 2.46% 109 7+ x\e Leser
2.56 108
\g\ L 2.56K\F V=764

62) llumination at a surface is inversely proportional lo the of the distance of the surface from the saurce of light,
and directly proportional o . Where, ' is the angle befween the normal to the surface and the direction of Ihe
light rays.

A) sguare root, Cos x

B) cube, cot x
\%n_cm:w. CO5 X%

D) square, cot x

£} square root, tan x
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B3] Fill in the blanks: A good rule for percentage of firedamp for any breadih of wick of flame safety lamp is - (i) Height
of cap equal to breadth of wick is — percant ; eight of cap equal 10 1.5 times the breadth of wick is - —— percent
and (iii} height of cap equal 1o twice the breadih of wick is —— percent.

A) 15,2535 Lz
B} 25 35 45 €%¢vmﬁoue fo) b
C)15.2.3 oy

D) 15,3 45

Ey2. 3 4

64) A wet drilling at a drift face produces a dusl concentration of 400 p.p.

: (particles par cubic centimetre) in the
respirable size range while the dust concentration rises to 700 p.p.c.c. if the

ng is done dry. Calculate the efficiency

of dust suppression by wet dnlling , if the drift face is illated by a tube del 19 2.5 m3fsec of fresh air.
: prisen

A) 38.92% @.\ ©eo & 166 125160 = 67100 fun licles, fogrite- 122
B) 40.24% ’

C) 40.85% P Jeox X BT xbos 105k 100 Fld

Dy42.86%
- s 86

E) 44.44% cpticiond & Dot sfpression = ©T =6 40 = u26

\o-%

65) What is the minimum npumber years of practical experience a person must have in belowground work In mines for
being appointed as Rescue Instructor'? = . I
J 1

A) 2 fee>cue (ide - & _
MHM Bgen's ﬂwu.nr.—.?ﬂ @ TS
D) &

E}fone of the above

66) Find oul the cosfficient of friction ‘' (dimensionless) if the friction factor k is equal to 0.0081 kg/m3 for uniformely
sized & dispersed asperities on the surface and for fully developed turbulent flow.

A) 0.00486

B) 0.00331 § - 84

Grh.054 =

D) 0.00291

E) 0.0135 p- % 0 ookl

-y s SR S . =
- 0.05Y4

Pagelsofld
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67) The following measurements were made on an underground air cooling plant. Calculate the cosfiicient of
performance of the plant . Evaporator water flow rate = 28,5 kg/s: evaporator inlet water temperature = 297.3 K;

evaporator defivery waler temperature = 282.5 K; compressor molor output power = 550 kW, sp. heal of waler = 4,187

kJikg K

“ Qe — 2 .

o - 8.5 x4y A8 RO B~ 285D Miste flaqe wo
R = kw

B) 333 766 G ¢ % —QuQ

€} 3.45 2% =

D) 3.5 co-Ppekient & Pesuopmiel = 66 2

E) 3.76 | 550

68) The quantity of air going down a D.C. shaft is 600 m*min. The surface main ventilator develops w.g!6f 80mm. When

the ventilator is stopped the air going down the shaft is 180 m3/min. What is the N.V.P. assisting the'fan 7

i nia ! 690 | (o esec.

A) 4.66 mm £ | it & B 5 60

B)5.44mm Ul = x(o | )

C) 5.67 mm Ul - | ] 180 = 2lsec
D) 5.93 mm 2 bo

E) 6.25 mm pul = 5.qn mm -

68) The tolal quantity of air i.e. 1000 cubic metre per minute is to beidivided in two splits |.e. Split A and Split B. if the
resistance of split A is R1 and resistance of split B is 4R4, then find out the quantity that will flow in Split B ? (consider,
pressure P is same for both splits. ) e |

.._r,. .
k\am@aaa_: @ﬁbam; udﬁn%ﬂ.:f :.M,r nn,h.w. .ufﬂé/
B) 200.00 m¥min .
C) 6B6.67 m¥/min SO AT s e
D) 500.00 m¥min b Ve
E} 250.00 m3/mi
) min Sple PR - woow o9k 223,33 atlmin > g .rwnw‘wuww....m._)
e

70) Express by a chemical equation the products of the combustion of sulphuretied hydrogen in air.

AMRFIS+302 = 2503 4 2Hi0

B) 2H:5+40; = 280; +4H:0
C) 4Hz5+302 = 4502 + 2H:0
D) 2H:5+202= 2802+ 2H:0
E) H25+302 = 2502 +2H:0
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71) Two identical fans, each capable sxhausting a mine 2000 m?¥min of air, are combined in series. What will be the
quantity produced , when the power is the same as the sum of the single powers 7 (assume thal the internal fan

75) Assuming an airwater mix in the foam of 1000:1, a thousand litres of air expands to 1300 litres while 1 litre of water
resistance and natural ventilation are negligible.)

evaporates fo become 1700 litres of water vapour giving 3000 litres of mixture. If the air originally had an oxygen content

. of 21 per cent then the evaporation of water will reduce that to - % , which will extinguish flaming
i | maian ; !
A 2519.84 molmin 293 w2000 ~— L5 14.18 combustion.
B} 2828.42 m¥min et oD
12 s 4 A) 8.1 WN | £ _1MII.1
€} 2500.00 m*¥/min ! T Y64 - 2,000
D) 2789.44 m/min Y ou o
E) 3464.10 m*min . ki a.ly
D) 114 - l\ il )
- E} 12
\a
72) A-2B06 m long conveyor transports 500 t/ hour through a vertical lift of 200m. If the conveyer motar consumes 1000
kW ai combined motor /transmission efficiency of 90%. Calculate the heat generated along the length of conveyor, : r.
76) Toxic matal dusts, such as , ———— beryllium and manganese - may calise systemic infoxications,
A 527.5 kW |ocox Koo aftoo affecting blood, kidneys or the central nervous system.
B) 600.00 kW e .
C) 598.5 kW ~AY lead, cadmium,
D) 567.5 kW B) asbestos, silica
E) 550.5 kW C) cobalt, tungsion

D) coal, cement
E) iron, limestone

73) Resistance of mine roadway A is 0.4354 Ns¥m®. Resistance of roadway B is 10 Ns?m®. Find the equivalent
resistance, if the roadways A & B are in parrallel.

| | 77) Density of air at 20 degree centigrade and 760 mm of Hg m.on_.mw_,_#o.x«h.,
A) 0.198 NsZim® \ - T i [ B \8 X 13 f % Lbylx 76a
B) 0.228 Ns¥m? : Louyf iRy e A71.20 kgim? O Lbus (Shiss b = .20 k9 )
5110298 Ns2im? \ B) 1.16 kg/m® = 5 273 €26
D) 0.312 Ns¥/m® {1 rAee) : C) 1.29 kg/m? 275 L A
E) 0.306 Ns¥m* \ ! < D) 1.1 kg/m? . 4

Hﬁ\

E) 1.3 ka/m?

N %

—-a
74) An airway of 3m x 4m and 200/m long is being remade ta 4m x 5 m. If the power sxpended in ventilating it was 14 mr W
HP, what will it be when compleled, if the velocity is kept the same ? : -~ 78) Galoulate the Air powsr reqito e F.mw S000 1 S loe el 3 e o e ,
P section with k = 0.0098 Ns/m*. . Hv ksgt WDG&DO
A) 8.4 HP \ % . L 2 :
B) 24 HP e p 0. Pay s ko { oy Az —corie
C) 18 HP - BY23 325 KW - w Dee P W (3:3) x2foex SoxTo
2] - ) 24.45 kW 1~ LGB UEe Ko (@ sna3)t
E) 23.33 HP | D) 24.86 KW - (&5
i : KW 5 ke Y
= J‘_ E) 25.25 - v..w.qw.m. = UGESS P
78) A gircular shaft of 15m diameter admits 6000 m#min of alr into a mine. What quantity would & 21m dia shaft pass
.J . under same conditions 7
! el
- A) 13425.85 mYfmin _
= B} 13567.89 m*min e
€} 13213.23 m*/min
[) 13765.34 m¥min Pl
F13914.6 m¥imin e Fbv uu. S
!
Page16oi34
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mE,_.m_nm_E.u._nm_Em_na_._mc_._.__u:o:_o_umc.w___..mmvm_a_ma_\.é:ccﬂ_c__rma_mmm_m:n_:m.bﬁmnm_o%n&_:moﬁ
24000k fitre , the heal produced or emitled for each kilowalt of mechanical output will be s

AF2.83 kilsec
B) 2.63 klisec
C) 2.53 kJisec

D) 2.43 ki Ve
mwmmﬁ&wwm © BP0 4 = .83 13 | sec
_ 3600

81) When the water gauge is 50 mm, the power is 50 HP. What will the water gauge read, if the power iz increaszed 1o
100 HP, without affecting the circulation,

A} B6.77 mm
B) 67.86 mm 3
C) 75.66 mm a0
“D) 72.37 mm hnﬁ..wwlm..vw\ﬂ SO« TH3Fmmn
E) 86.55 mm

82) The readings of anemometer before and afler measuring the velocity were 1567 and 3142 when the instrument was
held for five mintes |n the air current. Find the quantity passing if the road is 4m wide and 3m high on top side and 2m
high on the lower side of the road.

oo BIM2-IS0% = 1575 e mymin
A) 2560 m¥min V= 5 i
B} 2675 m¥min .
C) 2865 m¥min A~ BV
D) 3010 m3min = gs Yy rUS

EY 3150 m¥min

o = 250 mimiu

4°83) 4000 m¥ min of air pass through 3 m wide x 2m high roadway. If cross sectional dimensions of the roadway be
altered to 2.5 m x 2 m ; what will then be the quantity passing 7

A) 2000 m¥min a-= %@ i ﬂw_ xR,

B) 2400 m3min

C) mmucc m¥min |w|.|-|u \o n.)
_ 3200 mifmin = ‘mln“lv xhrunlﬂx (ala'%)

E) 3375 m¥min

Qo = 370\ edlein

Paos1B0i3d

il |

il
il
i
]
]
]

www.MINEPORTAL.in  Call/Whatsapp- 8804777500

Setld : 73649 3

84) The Schafer's method, the Sylvester's method are the processes related with

&) manual artificial respiration
B} re-opening of sealed off area
C) assessment of relative humidity
D) cooling power of the mine air
E) None of the above

B5) The percentage of carbon dioxide in a certain ventilation district is found to be 1.25%. The quantity of air circulating
Is 1500 cubic metre per minute. Calculate the additional amount of air required to reduce the percentage to 0.5 parcent.

A) 2500 m*min ..... r
B) 2250 m¥min n“_ 4

C) 2000 m¥min =

D) 1750 m¥min

E) 600 m¥min

86) Calculate the pressure required fo circulate 3000 m3/min of wﬂﬁmmo:.wmﬂ,w Mmoa m long tunnel of 3.5 x 3.5 m cross
section with k = 0.0098 Ns2/m?. t

; - ksob o 4 B5DA2500 % oy Se
A} 435.6 Pa = = 0. m,o.n_wum B
B) 4456 Pa ; @.M%U.vluu
C) 453.5 Pa Jo00
- =i m.rua.u:_u '
D) 454.5 Pa = N, e
BY466.5 Pa _, _u i Lisb S fa

v 4

L e,
87) Dust suppression water is supplied toa workplace al a rate of 100 litres per tonne of rock mined. If the water is
supplied to the machine at 12 n_mu:mm..om:zufm and leaves the district at 26 degree centigrade, determine the cooling
provided by the servi ce waler at @ min _..o__..@m..m* 5 tonnes/minute. (Given: Sp. Heat of water = 4187 J/Kg °C)

A) 444,88 Kw SPASSNT B o e | | NS )
B) 468.65 Kw 6o
goem N sk i
E) 496.5 Kw :
~ P35 kw

88) In ‘& mine having equivalent orifice of 4m? the w.g. Is 36 mm. What is the new equivalent orifice, If the w.g. is

increased 10400 mm. JM\..QL\
B, ¥ P

y s oL 20,
LS /\..u!?

c)y3am?

D) 4.8 m?
E) 6.6 m? = _r .W%m rY o Qi B

FPage19of3d
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89) A fan is running at 850 rpm and passing an airflow of 150 m¥s, Assuming that the efficiency remains unchanged,
calculate the corresponding new volume flow. if the fan is run at 1275 rpm.

A} 175 m¥s 2] ot
B) 200 mi/s

) 225 mYs o

D) 250 m¥s A._.Q|.J.l| x50+ 905~

E} 275 m¥s 350

90) Three airways have resistances 4, 6.25 and 9 unils respectively and are connected in parailel. Calculate their
equivalent resistance.

A) 0.85 units i M_.I_rl;tw.l Ml .WN

B) 0.765 unils §ie Sezs 84 36

Gy 0.657 unils 3

D} 0.564 units Te = | 2O s .o_mmw. IR A
E} 0.685 units 33

91) A mine produces 4 million litres of water per day, emitted al an average temperature of 42 degree centigrade. When
the waler is delivered inlo lhe shaft sump for pumping lo the surface the waler lemperature is 32 degree cenligrade.

Delermine the heat load from the water on the mine ventilation system.(Sp. heal of waler = 4187 Jikg “C) i\
[ X g heh e (=T

A) 1567.8KW s b xiof ) xu A& {uz-32)
B) 1765.6 KW e [aed = |a,

C) 1876.5 kW G

B 1938.4 kW

E} 2006.6 kW head ek = {Q 34 WO

92) The total quantity of air l.e. 1600 cubic metre per minule is o be divided in two splits i.e. Split A and Split B. If the
resistance of split A is R1 and resistance of spiit B is 4R 1, then find oul the quantity that will flow in Spiit A 7 (consider,
pressure P is same for both splits. ')

A) 200.00 m¥min

B) 333,33 m¥min

L) 666.67 mY¥min

D) 749, 99 m¥min

E) 799.99 m¥min Loa.. ol y

: FolgdiET — o ————
(R
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93) The sample of the return air from the district or section of the mine liable to heating gave the following results
Oxygen- 20.20%, Nitrogen- 78.74%, Carbon dioxide- 0.31 percent, Carbon monoxide- 0.003%, Methane- 0.75%
Calculate Carbon monoxide produced! Oxygen absorbed Ralio. (Assume the inlake air contains 79.04 perceni Nitrogen
and 20.93 percent oxygen by volume. )

;__b Wlornm A7 =20 gS

B) 50% Falls

C) 51% P - Q0 i PO.#D =D .ﬁumo

D) 53% Oy no.ﬁz._l.. =

m,.ﬂ,\ Lo LGSO e a6 Yy
s O chsnbed T 6-bso

94) Given two gases i.e, Gas A and Gas B, whoes comparative densities are 4 and 16, respectively. What will the
comparative rate of diffusion of Gas A and Gas B ?

i
‘meNm A diffuses at twice the rale of Gas B. m‘ =L Q|Ir
B) Gas B diffuses al twice the rate of Gas A, G |-u...m ~ bl x _uII—.m = HI.W.W
C) Gas B diffuses al four times the rate of Gas A. R B 1 ooy
D) Gas B diffuses al eight times the rale of Gas A. @ = %ﬂ =2

E) Gas A diffuses at four times the rate of Gas B.

95) A shalt is increased in diameter from 4 m to 6 m. Find the reduclion /increase in pressure to send the same quantity
of air down the shaft, if the initial pressure is 'P1",

1%
A).0.66 P1 @Qr / __‘uﬂ = N_qur A0,

B) 0.33 P1 O.w 4 o ul
C) 0.50 P1 -
D) 0.32 P1 b m R L Xy

wS: F Pr= D137,

96) As par the statute, Where in any mine It is intended 1o consiruct a reservoir, dam or other structure to withstand a
pressure of water or other malerial which will flow when wet, or lo control an inrush of water (other than a reservoir, dam
or structure for storing small quantities of water) the owner, agent or manager shall give in writing not less than
days notice of such intention to the ———————.

-{2eq - V30

A) 7, Chief Inspector 33 R
B) 14, Chief Inspaciar
_2¥'Ta, Regional Inspeclor
D) 30, Chief Inspector
E) 30, Reglonal Inspector

PageZiof3d
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27) A mine requires 5 MVY of air cooling. Calculate the mass flow rate of water involved if the water is supplied at 5
degree centigrade and returns at 20 degree centigrade. (Sp. Heat of water = 4187 J/Kg “C)

A) 69,61 kg's 5E = L8P (20-5) Am.€
B) 75.56 kgis .

C)79.61 kgls 4

'D) 84.31 kgls M-~ S X\&

E) B6.54 kgls 62805

€ - 99:61X9b

98) The details to be shown an venlilation plan, and section of the mine shall include —

A} every pumping, telephone and ambulance station and every haulage & traveliing roadway
B) every water-dam with dimensions and other parliculars of construction:
C) every fire-slopping and its serial number and position of fire fighting equipments

avery room used for storing inflammable material

D)
\mn\ All the above

8) An air sample analysis produces the following resulls. CHa = 8%, CO = 6%, Hz = 3 percent. Determine the Upper
Explosibility limit of mixture of all lhe combustible gases. (Assume Upper explosibility limil of CHa = 14%, CO = 74.2% &
Hz=74.2% ).

) 21.22% O 45tL S N2 <6 v
B) 20.56% g < =

C) 20.23% TG Lu.ﬂ.;.. 1.w.rr:,_"1

D) 23.56%

E) 25.56%

100) When rpm of Lhe fan s increased by 1.5 limes, the pressure developed by fan will change & it will ——

o B
A) increase by 1.5 times W A ®
B) decrease by 1.5 times (S u.f
~Efincrease by 2.25 times AP . : J
D) decrease by 2.25 times wy- Qs Fimen LSt

E) Mone of these

101) With'instaliation of evasee, the following readings were obtained. Evasee inlet velocity: 16m/s, Evasee outlet
velocity: 4m/s, Calculate the pressure gain in evasee in Pa, if density of air is 1.2 ka/m®,

it B
A) 134 o by
By 144 =t i mnenl
c) 154 2-9
D) 164 O
E) 174 16—«
5 — X h2
2 19a.%

= {u: 643 pm x1.8

Pape220f34
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102) The sample of the return air from the district or section of the mine liable to heating gave the following results,
Oxygen- 20.20%, Nitrogen- 78.74%, Carbon dioxide- 0.31 percent, Carbon monoxide- 0.003%, Methane- 0.75%.
Calculate Carbon dioxide produced/ Oxygen absorbed Ratio. {Assuma the intake air contains 79.04 percent Nitrogen,
20.93 percent oxygen and 0.03 percent carbon dioxide by velume. )

A) 47% ) (B L BES oyn 20:85-20202 O b
B) 45% 7Tt

oy o= oaz S HeE

GTA3%
D) 41%
E) 39% Loy T

1ioS + LY.
o= 0. 65 S3%

103) No workings shall be made in any mine vertically below any spot lying within .m.:.uﬁoniu.w.mwﬁsoo of
- metres fram either bank of a river or canal or from the boundary of a lake, tank of other surface reservoir; according to
the provision of Indian Metalliferous Mines Regulations in force.

A)10 i -ﬂ...:w_ N
)12 { T
wv 30 e ISAT N N

D) 60

WYZm,._m of these

104) The method commanly used for cleaning air of ils dust _omm 58—
L »

A) gravitational cleaning ol o
B) Inerial cleaning \ 4
C) Serubbing
D) Filteration

anaﬁ:._mmuof._n B T

105) A fan is running at 850 rpm and: passing air of inlet density of 1.2 ka/m?. The pressure developed by the fan is 2
kPa. Assuming that tha efficlency remains unchanged, calculale the corespanding new p if the fanis run at 1275 -
rpm in air of density 1.1kg/m3,

A) 3.37 kPa
B) 3.57 kPa
C) 3.67 kPa
D) 397 kPa 075 v
BrA12kPa’ ke S V) 9 kpa
P B v - L2 A -
= UAZ ke

Page23ofdd
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106) A districl of a mine is ventilated by 15 m¥s guantity of air and w.g. across the district is 25mm. If the quantity has
to be reduced 1o 10 m¥s by installing regulator in the retum of the district, calculate the size of regulator.

P P o - g n.u.w.u_rﬁ__m (e A

708 m s A e —== 1 L0

! s : rZ
B) 1.29 m? 0. £ — = §7E -
€) 1.42 m =& = Pa W gy Uiy
D) 1.54 m? Jor™ 5
End s 2esistavte iw [Legdabe EW. ~ Zy-R T 2R e

— e e e e = =23 = aih. S e

107) The velocity in a brick arched airway was delermined by the smoke lest. The distance measured off was 20m and
the smoke took 10 seconds to travel this distance. The airway was 4m wide and 4 m from the floor to the crown of the
arch, the |atter being a semicircle starting 2 m from the floor. Calculate the quantity of air passing, @v

4

= Tob eciaa < UxL 4 Losur
%.E mmin L
B) 1678 m*/min w led o~
1Gals ¥ e = V96 m I

C) 1456 m*min V= D.n...ﬁwn: . 9mls = _.wun;_..,..j
D) 1876 m¥min lo>
E) 16500 m*min

& =~ Fxv =

108) Calculate the Air power required to circulate 3000 m3¥min of air through a 2500 m long lunnel of 3 x 3 m cross
clion with k = 0.0098 Ns?/m*. i
5@ i —\y.ﬂv —MD@v,.Q Ked

AY50.41 kW
B) 52.42 kW (T e
C) 54.51 KW (- e o A7 50° x(5>
D) 55,51 kW L fmuxu;.v
E) 56.7 KW
HD.:O = 50 <t Wuo

108) Which amongst the following is nol an apparatus to record or measure atmospheric pressure 7

A) Forlin barometer
BY Hypsometer

C) aneriod baromeler
D) Barographs

E) MNone of these

110) When the water gauge is 50 mm, the power is 125 HP. What will the waler gauge read, if the power is increased fo
150 HP, without affecting the circulation.

nv 2

ABmm | 5 o
B) 60.67 mm ﬁiﬂm.m. 250 = 5EUS mm
C) 62.33 mm

D) 63.34 mm

E) 65.65 mm

Page24ol34
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111} A fan driven by 3 phase induction motor having efficiency of the motor 88 % , voltage 550 V, current 120 A and the
power factor of 0.85. What would be the HP in air, assuming the fan to have the efficiency 60.7 % 7

- ___Frt o
a 59 EH_ Jcogd - Jiv S507110% 0 BIXOGE - NE R ol
B) 78 VO W .
C) &9 Favs @iy ~ Hly (oer- . ~ BI-DwAaL
D% VU et s 60D 2Nl 2 P MRS P

bz
112) With w.g. of 50mm, 5000 cubic metre per minute of air circulales ina mine. What will be the quantity If the pressure
5 A

is increased 50 % ? Pul: ’
BQ..,. J o = :
Fl sl i

wgﬁé N
ﬁ A ” R M-mﬂﬂwymjeo.u

b

-4 Q@+ bl23derhrn
113) Dry bulb temperature of mine air is 35.2 degree centigrade and the wet bulb temperature Is 34 degree centigrade.

Estimate the Relative humidity of mine air. .

Al Uy

A) 3062.3 m¥min
BrB123.7 mYmin
G) 7500.00 m¥min

D) 6666.67 m¥min

E} 7087.88 m3¥/min

e
A) 90.40% 25.9 3= 12 3 AT B yikloo Ry X i gy
B} 89.20% :

C)91.60% a

D) 88.60% F

E) 90,60% N Y 4

Y

to 'the benefits of ice as a medium of heat transfer in

114) Identify the CORRECT orsta 5 with respi
mines': - i

Statement (1): It greatly reduce water flow in shaft pipe lines. «

Statement {2): Coolth is stored in ice bunkers & silas to satisfy short term variations in demand.
Statement (2): The system is more capable of being upgraded for fulure increases in cooling load.

A) Statement (1) only
B) Statement (2) anly
C) Statement (1) & (2} only
D) Statement (2) & (3) only
E) All the statements

Fage25ofid
-
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115) The diffusers are filted to fans and the evasses are attached to fans.

\\é_.n_:m. exhaust m...r__.w —._‘.__. ¥y QQJ - (€Y
B} exhaust, forcing
C) exhaust , reversible
D) exhausl , overlapping
E) None of the above

116) Each kg of Oxygen consumed, oxidises 12/32 kg of carbon. Taking calorific value of carbon as 33800 kJfkg, it gives

a corresponding heat production of ————— kJ heat per kg of oxygen used.
A) 80133.33 )

B) 45634 :u_...ll A 33300

C} 12675 e

D) 54324

E) 15432 = 267§

:3_)__m_.__ma:.,._m:cf_uDz_oﬁz:m.____..mm._.:n_m_._nw._o:jﬁ;n_.mm#._._..mdn_._rmumugzmmmcm:a.—.mnc_._.m:ﬁ._mcm:..unqmw.
Calculate the mechanical efficiency of the fan, if HP in air is 47.3 HP 7 _

(e f [ese fosry — 330R12D

A760.70%
B) 66.67%
C) 70.67%
D) 76.67%
E) 79.67%

118) The equivalent orifice of & mine showing 100 mm w.g. is 2 m?. What would the pressure be, if the orifice be
considerad 4 m? ?

N TN
A) 50 mm Py~ \w,lu wP,
B) 60 mm !
C) 75 mm
D) B0 mm - » oo
EF25mm fr__u
2 |

118) Twenty cublc metre of gas al 15.5 degree centigrade are heated to 26,6 degree centigrade; what is the new volume
if the pressure is kepl constanl ?

L ﬂ.ﬂwl .
A} 27.77 cublc meter \__MI.
B) 25.77 cubic meter \: o
C) 24.77 cubic meter .
D) 21.77 cubic meter P 299.4 6
EJ20.77 cubic meter @.m@. 5
_ 9o Vu«u

Page26oldl
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120) Two identical fans, each capable exhausting a mine 3153 m*min of air, are combined in serigs. What will be (he
quantity produced , when the water gauge is kept same as when working singly 7

A) 4000 m¥min ) Jra

B) 4123 m¥min
C) 4333 m¥imin
D) 5481 m¥min
.,.@&u.mw mmin

ST R IS = Luser 7 lmin

121) Fan circulates 4 m¥s of air. The Area of inlel of avasee is 1 m? and that of outlet is 2 m? Ealculate the gain in
pressure in evasee, if density of air is 1.2 kg/im?,

. O " il

= ! U= ..nn...mr umfs
A)52FPa ﬂu.\ C.ﬂ....“r ; q.w.”; ._. e W
B) 6.2 Pa - _ £ T ~ TS
C)68Pa L Va Srv\r#._.|«_....”;
DY7.2Pa fRZ KL 8 S
E) 8.2 pa 9.6

= 97 P

122) Hopealite is a mixture of copper and — oxides used as nm.m.aaﬁ o B:ﬁa.ll into carbon dioxide when
exposed lo the oxygen in air.

A} Lead, carbon monoxide 4 s >
o 3
_z2Fmanganese, carbon monoxide
C) Sodium, sulpher dioxide 4
D) Potassium, carbon menoxide ¥ &
E} aluminium, hydrogen sulphide b W p. >

- e

FF
A) 150 mm e;.ﬁ.r\ lmv _?P
B} 125 mm
C) 120mm " =y o
2r08mm v ® = ..w\,mn.,rwo
E) 90 mm i 120
fr >\ 08 om
124) Respirable dust approxi to that ion which p to the gas exchange region of the —.
A) Nose LunysS
B} Chest .
C) Throat
D) Mouth ’
%\Am:m of the above
7~ ; e =
Page27ol34
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125 Fill in the blanks. : In case of use of diesel equipment's in belowground mines, at least once in every during
the diesel equipment’s are in nermal operation, the atmosphere of the roadways, in which the equipment’s are operated,
shall be tested for the presence of the noxious and inflammable gases. The tasis for noxious gases shall be carried out

in the roadways approximalely al —— m above the floor level and —— m from the diesel equipment exhaust on the
refurn side.

o\d
o ke yvalal
B) four hours, 1, 1.5 O_u
LFehifi, 1.5, 1
D)day, 1.5, 2
E) week, 1.5, 2.5

126) If aclual vapour density is 10 g/m3 al 20 degree centigrade compared to the saluration vapour density at that
lemperature of 18 g/fm3, then the Relative humidity is —

A) 50% g-h - 1o e
B} 55.55% |&
C)61.15% _ : s
D) 72.25% 5555
£) 66.66%

127} If the quantity of air produced by mine fan has ta be increased from 1000 m¥min with power requirment in HP as
‘H1" to 2000 m¥min with power requirement in HP as 'H2", then H2/H1 is equal to —,

e 2Beal”. o

C)6 /Fooo ,

Dy 7

Er8 Ha — B4,

128) Calculate the w.g, produced by 3 midia fan running at 250 rpm and delivering 8000 m3fmin of air, if the blades are
radial. Air density = 1.2 ko/m?,

} RN D . W a3 at50
A) 172 mm Brde hP v?nﬁmcvllmu! D e I R Gk
B) 175 mm 5 6o
C) 180 mm dn&mﬁhhw = ke
D) 183 mm NM.
E) 198 mm . R949% u_! il ——
9-3

= 157367 P @av denirhy)

< 189 mm.
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128) Determine the useful cooling effect or evaporator duty; if water mass flow rate = 50 kals, sp. Heat of waler = 4187
JIKg °C & temperature drop of water = 10 degree centigrade.

A) 2093.5 Kw == g M. E x o0 ek LoDey ( Toptrelon 9
B) 3124.5 Kw

C) 3212.21 kW

D) 3244.54 Kw = 50x RS> (&) xﬁonuu/xi

E) 3286.95 Kw =

T R3S kw

130) The and are the most important deposition mechani in relation to inhaled alrb
dust, and these processes are governed by particle asrodynamic diameter,

A) interception, electrostatic deposition.

B} diffusion, impingement

C) sedimentation, impaction

D} interception, diffusion AN
E) impingement, electrostatic deposition

- .
131) Calculate the w.g. , a fan has to develop for ventilating a .p y underthe foll g conditions. (i) cross section=
m.A_._._xm__.:,::__.mjm_Eu._aaBn__cﬂcm:__._mo*m:ummminu m:.._&m._ﬁx-Sma._.m?_.__u:ﬁnmm_m:oﬂunbc._m._n._._..n_ sﬁvﬁ

m? of rubbing surface per 1mis velocity of air. %

NOSTZTmm  f~ X59" _ o.2blXsxtooy 9 (u-n) 1 byl
B) 0.477 mm n: =

€) 0.377 mm (Fxxpd

D) 0.277 mm b I

E) 0.167 mm S 6:167 me

132) At what percentages of Oxygen in mine air a person becomes Unconscious within half an hour 7

A)18 A !
)15 0. - 0, dikficley
D) 13

\m\v\m.o:m of the above

133} Afan is running at 850 rpm and passing air of inlet density of 1.2 kg/m3 with the shaft power of 440 kW. Assuming
that the efficiency i f . calculate the comesponding new power, if the fan is run at 1275 rpm in air of
density 1.1 ka/m®.

A)1312.2 Kw a5 2 .
B) 1321.2 kw . _ Tiii“v %t * Lo ko
C) 1342.3 kw = [+
_Dy1361.2 kW
£) 1375.2 KW - 136].2 ko
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134) A mine requires 10 MW of cooling. Calculate the mass flow rate of waler involved, if the water is supplied at 3
degree centigrade and returns al 20 degree cenligrade. (Sp. Heat of water = 4187 JiKg "C)

5

A} 132.5 kg/s 1o¥we® - wi? (- wm. .k
B) 140.5 kgls ¢
C) 144.5 ka's paEs  IBROT e ke \s
D) 148 kg/s 4
d il

E) 152.2 kgis

135) Find the percentage of Blackdamp in 2 mine air sample having the following analysis (percent by voluma). 0:=19,
N2=79.04, CO2=0,25, CO= 0.02, CHa= 1.69. (Atmospheric air entering the mine has 0= 20,93, Nz = 78.04, COz = 0.03).

A) 7.13% Mo = wvmmw Qe STy, Eren 923570y -1I7= .29
B) 7.23% 0«
b o B O —oi0 O
\WM.MM. Gt W.w_w:u.c,v - 0.0k Eren @ o D25 00 QC
% e C
E) 7.79 Alackknp & [ER S

< d.mﬂhno..,..uud. SR

136} In a beloground mine, the temperature increases on.an average one degree centigrade for every 70m in depth. If
the temperature at a depth of 50m below earih's surface s 25 degree centigrade, then the probable temperature at a
depth of 2000 m, will be —,

A) 78.57 deq centigrade
B) 62.85 deg centigrade
752 85 deg centigrade
D} 48.75 deg. Centigrade
E) 45.57 deg. Centigrade

137) Consider an airway before il is afiected by a fire. Air flows along it at a mass flowrate of M (kg/s) and doing work
against friction at a rate of F (Jkg). The airpower dissipated against friction, Pow, is equal to — (Watis).

A) FAM
B) FiM
SETEM
D) F?
E) ZF/M
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138) A cloud of dust of a ——material behaves similarly to a lammable gas mixed with air in ifs ability lo propagate
a flame if in sufficient concentration; In a confined space it can produce an ——— .

AT combustible, explosion
B) incombustible material, explosion
C} toxic, ignition
D) flammable, oxidation
E) Naone of the above

139) Calculate the quantity of air flowing down the mine shaft of circular section and 7 m diameter, if the velocityis 600
miminute.

e~ hxw oo
A) 100 m¥fsec m.uluvﬂ. lomls
B) 200 m¥/sec LT Has %16
G) 350 m¥/sec
D) 385 m¥sec Qs »8F i lgee

E) 415 m¥/sec

140) The dry bulb temperature and wet bulb temperalure recorded fn a mine D.C. shaft pit bottom is 33 degree centigrade
and 30 degree centigrade respeciively. Calculate water content of intake air, if the water content of saturated air at
normal almosphere pressure is 35 g/m? at 33 degree centigrade. & F

A) 30.5 gl 3-SR BN SO
B) 27.65 gfm?
C) 33.75 g/m?
D) 26.60 g/m® S
E) 25.55 g/m?

vaw friutale ¥ = 35% 079
T a5 Glm?

N N
141) If the equivalent _.mwaﬂm_..nm...o.mﬁaw._i-w:wﬂ_ paraliel roadways is R. By adding one additional identical roadway in

parallel i.e. total four parallel roadways, the resistance becomes —.
% .

,ﬁw, 53 (SR Z

.41\ #.Hw = ur s —
A) 17IR : e 3 il
B) 0.177R (1S
C) D.0562R €, - nﬁhnv = m.,ml
D) 0.5652R U L

\E\Ao:mu::mmuocm ﬂxﬂu mh.n wﬂr . ”Hol = e m.mw.m:wml

Pegediofdd
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142) Every suwalary fan shall be installed, located and worked in such a manner thal an air-duct for conducting the air lo
or from the face er blind end; and such alr-ducl shall be so maintained as to minimise any leakage or air and o ensure

an adequale supply of air to within ———— metres of the -~ or blind end.
A) 5, face a>
% &
B8, face < e
s -

143) An air sample taken from a relum airway yeilds the following analysis N2 = 78.22%, 02 = 20.05%, CO = 18 ppm,
Find oul Graham's Ratio. (Assumption - Air is supplied with 20.93% O & 79.04 % Nz.)

A) 0.31% L G.HD__..m
B) 0.29% n._,;.o\n;_ﬁ..,_ﬁrfn,_ = —— Al = o\qy
C)0.25% ! 26q4%

Yy O
D) 0.23% Pwmmuﬂuhuﬁﬁ
E) 0.18%

—_—

144) Dusts are solid pariicles, ranging in size from below — pm up lo at least —— pm, which may be or become
airbome. depending an their anigin, physical characleristics and ambient conditions.

A0, 10 .
8) 1. 100
)2, 100
D) 5, 100
E) 10, 100

145) A circular shaft which absaorbis 150 mm of w.g. is being widened from 4 m to 6 m. What pressure will it tzke when
completed, il the coefficient of friction is constant 7

e
A} 15 mm mUnLr\.__lﬂ = ﬁ.w = r\UI.hu_H Vﬂ.

B) 17.5 mm _U

) 18.75 mm = s

D) 21.50 mm - ﬂNJ » 150
E) 100 mm

= \qMmn

146) The evaporator and condenser of a refrigeration unit have lemperature of 5 and 45 degrees centigrada respectively.
Determine the Camol or ideal coefficient of perormance of this unit.

A) 6678 5%~ W5 K
orss by's 3BTk
D) 7.225 o
£} haes tde-d Co AU ent f Profet cavte - ..1__|_.rr
Tx=1l
A2al3a nu.\d%-r‘ ﬂl
L T

- IT 2%

n__.
m ._.m
<l

d

4

|

w7
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147) Resistance of mine roadway A is 0.8 Ns?/m8. Resistance of roadway B is 0.3 Ns*/m8. Find the equivalent resistance,
il the roadways A & B are in parallel

A) 1.1 Ns?/ma SR oy = Y
B) 0.55 Ns?/m#8 Ste 93 Son : o
C) 0.1854 NsZim8

DY0.1154 Ns?m8 _ 1o - 3

E) 02154 Nsm8 fic =~ .ﬁr,u = D NISw w8 1+

148) The amount of water carried by ventilating air is 7.62 gfm®. If the quantity of air circulating in a mine is 8000 m3min,
calculate the amount of water carried by venlilaling air per day.
A) 60.6875 tonnes

762  Aboeo ¢ boxy
B) 62.6754 lonnes
C) 70.7658 lonnes il L0608

D) 88. BA7S tonnes _
E) 65.8368 tonnes = bH$-RIL 7

149) A 500m long airway passes 10 m® of air per second. A new alrway of the same cross section and similar surface
butl 250 m long is added in parallel to it. Calculate the lotal quantily of air passing after addilion of new airway 7 (Consider
that the pressure across the airway remain unchanged after addition of the new airway).

E 8
A) 24,14 ms _.._.a hm_ - pdo.w.
B} 28.34 m¥min 1 ; L
€) 30.12 m¥min S500x oy = 250 x Q
D) 32.42 m¥/min o (g
E} 34.2 m¥min

QAx QtQ

150) The density of hydrogen is 1, and of axygen 16. Thus the relative rates of diffusion of hydrogen and oxygen are
that the-

M) oxygen will diffuse into hydrogen al 4 imes the rate that hydrogen will diffuse into oxygen,
B) oxygen will diffuse into hydrogen at 8 times the rate that hydrogen will diffuse into oxygen.
C) Hydrogen will diffuse into oxygen at 8 times the rate that oxygen will diffusa ino Hydrogen.
#2 Hydrogen will diffuse into oxygen at 4 times the rate thal oxygen will diffuse into Hydrogen,
E) Hydrogen will diffuse into oxygen at 2 times the rate that oxygen will diffuse info Hydrogen,

Pagedioldd
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