Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - V EXAMINATION - WINTER 2025

Subject Code: 4352202 Date: 18-11-2025
Subject Name: Mine Ventilation

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Enlist sources of heat and humidity in underground mines. 03
(21) ay@orct vieai Geatl 210l Aot 23 dloll A1€) 2414, 03
(b) Mine air in a tunnel has a Wet Bulb Temperature (WBT) of 25°C and a Dry Bulb 04
Temperature (DBT) of 30°C. Calculate its relative humidity using the mine
ventilation empirical formula.
(e1) viieioll eotcial eaiati oflof cicst drudiol (WBT) 25°C 24al 4§ 1ol duaiof oY
(DBT) 30°C 8. Wil &4l dlcedRlot Hi2ofl HA2N1cHS Y2l &IR1 dofl 211021 cley 2121
(¢) State physiological effects of oxygen deficiency in mine air on human body. 07
(8) viiiofl suni 2N (B0l GlIUotl 1otd 21T Ul 21IF1RS Heiig eend), 09
OR

(©)  Write composition of firedamp and explain its mode of occurrence in mine workings. 07
(8) si1Baudll 2240l il 2441 viRIoll s129Na1 A 3] A Fal #A & A AHon4). 09

Q.2 (a) A district has 180 persons underground per shift. Production is 45 t/shift and there are ~ 03
3 shifts per day. Find the required air quantity.

(1) s 128 seai uld Risz ei@21d 180 (B B. Geulga 45 2oi/RIse D v uld 03
(a2 3 (52 &. AH1URUS &dial] Hioil N,

(b) Discuss at least four reasons that make ventilation essential in underground mines. 04
(1) ci@ora viieNai AlseAgiot 2414AS Glotiddl N9 A1 AR SRENA AUUTSA. 0T

(©) A D.C. shaft is 420 m deep and the average temperature of the down going air is 07
31°C. The U.C. shaft has equal depth but the average air temperature in that shaft is

38°C. Density of air in D. C. shaft is 1.187 kg/m3. Find the height (h) of motive
column in m and N.V.P. in kg/m?.

(8) As D.C. 21152 420 m GIS) B 244l ol %l 8alg] 212 dIUHIct 31°C &, U.C.RlIIS2 09
AHlol Glsigall & U A AIS2HI &4Ig] AR dlUHIol 38°C 8. D.C. IIseHi &4 lof]

eloldll 1.187 kg/m> 8. d1[2d sTddoll GRS (h) m Hi ial N.V.P. kg/m 2 #Hi M.
OR
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Determine the minimum quantity of air required for an underground copper mine
having three shifts. Shift A with 100 persons, Shift B with 70 persons, and Shift C
with 30 persons. The daily production of the mine is 120 tonnes. Calculate the
required air quantity as per regulation.

Al Rigz tridad] ¢ifdldid diaiiell viiel 312 %33 dlofl dggda i oiss] s3I
QIse A Hi 100 (S, [QIs2 B Hi 70 cA(SdA1 2Hal [QIs2 C Hi 30 ufSdA 8.
Uilgf £lols GulEal 120 2ot 8. (o4 HYGH AAIUL™US &Ylol] HI2il 2RI,

Discuss advantages of using axial flow fans over centrifugal fans in mine ventilation.

uiiel Afc2AgiotHi AoglsY2d Fodol| 2uiiH RN Hi AsANud scll FoRioll GUAdal
dlcilof] UuT .

A downcast shaft is 500 m deep and the average temperature of the down going air is
30°C. The upcast shaft has equal depth but the average air temperature in that shaft is

40°C. Density of air in downcast shaft is 1.20 kg/m3. Find the height (h) of motive
column in m and N.V.P. in kg/m?.

SIBaisize *11s2 500 m GlS] & al of|A ¥ &digf A2 dlIUIal 30°C 8. USIR2
Ql1ge Aot Glsigoll & U d QAISeHI &dlg] 2ARR121 dlUIsl 40°C B. sIGaisIe

2liseHi &dlol] eaidl 1.20 kg/m> 8. Hl[ed sTdHoll GIAIE (h) m i 10l N.V.P.
kg/m? #i N4,

Define natural ventilation and motive column.

aud Alse@riel AAal HIl2d STAHG <uuyl 2414,

[llustrate factors contributing to reduction of oxygen concentration in underground
coal mines.

i(Ad1d STA UIRNHI A (SAYol gediHi AdIElt AUdl URaio exifd].
Explain the standards of mine ventilation as prescribed under statutory requirements.

Siojofl %24 1efA1 H o [G1UiRa vl Alsedriototl LRRN AH¥A].
OR

State laws of mine air friction.
vl gdioll N Rlall (oA ¥RIId).

Describe differences between atmospheric air and mine air in terms of composition
and impurities.

Yol Aol A48 [&otl elSsieIe] diRjaisdlx 641 210l VIRl 891 YRl ASIUA
qeidl.

Explain principle of working of centrifugal fan and its types with neat figure.
AogY21d Zotoll S1Fall Rigid 2ol doil USR] 24289 2415(A 2418 AH1d].
Explain the purpose of using regulators in a mine ventilation system

uiel Afc2agiol RAReHHI 29y A2R0l] GUIDI SAlal] &g AH¥IA].
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A total quantity of 140 n’/min of air is passing through two splits. One airway is 2.1
mx1.5m and 100 m long, and the other, with similar lining, is 2 mx1.8 m and 150 m
long. Calculate the quantity of air passing through each split.

§A 140 m¥/@Afoie 641 A RecteHief] UAR &I 8. A5 214 2.1 m x 1.5 m 4ol 100
m d@iol) 8, A1 ol Aol dIgffciardiof]l A 2 m x 1.8 m Aal 150 m dicl] 8. €35
@Lcaaaﬂeﬂ yA12 adl sdiofl Hix1 2100,

Draw and explain ascensional and descensional ventilation systems with neat labeled
diagrams.

Jas doiddiof] 2415(d 2418 AAeRAaid Vial SlAeRIoid AlcedAriot [RR2H EIR] Vil
AH).

OR
Explain why splitting of air is adopted in underground mines.

oi(Ad1d vieHi gdlo] [Aetiyat (R l2al) Ugld 33 AU iddiHi 2419 & d
AHd],

A total quantity of 150 m’/min of air is passing through two splits. One airway is 2
mx1.3m and 80 m long, and the other, with similar lining, is 2 mx1.8 m and 120 m
long. Calculate the quantity of air passing through each split.

5d 150m3/@r318 841 & [RrdeHie] U1IR &I 8. A5 2124 2 m x 1.3 m 2ial 80 m
diofl 8, 1R 6fl Aol diglcid1dof]l 2A 2 m x 1.8 m 24al 120 m dicfl B. €35
(@Leawaﬂ uA1R adl sdidl] #2100,

Draw a neat labeled diagram of an air crossing and explain its working.
212 51210l Jas Aoiddiof] 2A15(d €11 24al dof S AH94].

List limitations of excessive splitting in mine ventilation

vl AlcedriolHi AR RFralZaloll HylerAlol] A1l 2414,

State degree of coal mine gassiness with its classification.

siadl vielel] AA1aAd (321 dofl golswer 2419 seldl.

List and describe various places in underground mines where general lighting
arrangements are provided.

el vieai Ad [AfdY 28 0lofl A1€] 241U A0l Aol S AT A1 10 USIR
Y29 SUIHI 4419 B,

OR
Describe the function of brattice partitions in mine ventilation.
vl dfszagieidi Al yifeRialofl siRived] geidl,
State the principle of hygrometer operation, its purpose in mines, and its main parts.
slgfaaleall s1Riofl Rlgid, dall WIRNHI &g Hal dofl Jui 1120 ¥Rlidl.

Describe the salient features and constructional details of an electric cap lamp used in
mines.
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(8) viehai Gunaai Auid) galEes 3u Aaud] v di2ifRIsARA 2ial citReN 09
Qa1 gelq.
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