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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.

Answer any seven out of ten. £alHigl sIHURL ALdAL sxAL0L 2L,
State forms of Potential energy.

Yiz(a2e GMAL 23U sy Bl

State the Primary and Secondary sources of energy.

WAMS 1 [glAx Bl 243U srRuAlL

State methods of performance evaluation of boiler system.

S 51H{1<l 4, Heris 5241 Uizl Lld sypidl.

Explain the function of steam trap.

22l 2ue 513 UHMAlL

Name the parameters on which heat loss through furnace walls depends.
Agslel [zanainizl adl €lz dl 24 uRiHl22 Uz viE1Eld 892

Which are the places in the furnace where stock cannot be placed?
5% 660412 55lHL 22lsed HSl ws1n 4dl?

Define specific power and volumetric efficiency of a compressor.

502 HI2 2Ulls ular 214 dleiles sUEuILAL vt 2400,

Define effectiveness and heat duty of the heat exchanger.

Slz 2iaA-or2 HI2 Sgszladu vt $lz @42l vl vl

Show the relation between COP, EER and kw/ton indicators used to show the
energy efficiency of Refrigeration system.

COP, EER and kW/ton 422l 2i6i5, sy U4l

Write short note on effect of heat exchanger surface maintenance on power
consumption of Refrigeration system.

2lor22 (A2l U192 AU UR El2 2AEA0r2 AUIZLAL Heded el 202 2541
quil,

State advantage and Disadvantage of Direct Method for boiler.

GUSEAReAL Uetal Ll 51421 24 2251421 SxRUAL

OR
State properties and characteristics of Fuel.

AN ARLAL W] 2t clat[BsdL syrudl,

Explain Bucket or Float type steam Trap
6152 AL A2 219U LEIH 24 YHMAL

OR
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Write short note on energy saving in steam distribution system.
QR0 4SAR{L [RA2HHL G 61219 UR 25 1A v,

Explain the control of furnace draught.
Msélglsae [ixp qHmal,

OR
Explain Forging Furnace.
51[s%oL Mgél uHmdl,

Explain how furnace energy efficiency is increased by preventing heat loss
from furnace opening.

R5EHL 26AL viedl Mol dlA adl €12 ax vi2s1adL Mgsll sitamdl sdl <ld aall
U514 d UHAAL
OR
Explain point of increasing furnace efficiency using ceramic coating.
121w 5120010 arudld sgslil sihamdl sl dd 2l 2514 ddl el AHmdl.

Write steps of conservation of enegy in Industrial use.
BUALRS AURAAHL G 1AL AL YAEL QUL

OR
Explain Topping and Bottoming cycle with steam turbine.
2091 244, 61L21HT0L 1156 2211, 236015, 212 -4l

Explain for Heat exchanger (1) Fouling factor (2) LMTD correction factor.
dlz viaeoz iz (1) sidlol 5522 (2) LMTD 5252 5522 A1l
OR

Classify heat exchanger and state the characteristics of an efficient heat
exchanger.

$lz viaaeonz 4o(l5201 52U 2 518K Sl2 2aAonz-l dlalbisdl v,
An oil fired reheating furnace is heating 8 Tonne material/hr from 50 °C to
1250 °C temp. Specific gravity of oil is 0.95 and C V of oil is 9600 KJ/kg .Oil

consumption is 725 lit/nr. Find efficiency of Furnace. Specific heat of
material is 0.1 Kcal/kg/°C.

25 294 51243 <SIZ1L Mgél £2 sals 8 24 HAlLM|A 50 °Ceil 1250 °C dlumi-
el o1z 52 89, vhiDadl wU. Al2] 0.95 214 sai<lgls 424 9600 KI/kg 9. 2454
qu212l 725 lit/hr &9 di Mgéll s1Aaudl alial, v2l<lra-dl wu. €lz 0.1 Kceal/kg/°C
dl.

OR
Stock is charged through an open door of 700 mmX650mm size in an oil
fired furnace. Furnace wall thickness is 375 mm and temperature is 1250 °C.
Calculate energy loss by radiation through this open door. Also calculate this
loss in term of excess oil to be used. C V of oil is 9900 kcal/kg. Black body
radiation is 30 kcal/cm?/hr at 1250 °C. Take emissivity as 0.8 and radiation
factor 0.71.
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25 2 5148 A58lAl 700 MMXB50Mm HIUAL HEAL £2A1M GIRL 2215 21H,
529 ML 219 89, g8ledl (2l me1 375 mm i diumia 1250 °C €9 di vieal
2217, G121 €12 A LAl AL A BUDHAAL AHIZUAL AULLAL FUHL AL 5A1L1s]s
44,9900 KJ/kg 9. 645 oliél 2(22214 30 keal/cm?/hr, 1250°C uz &9, »il{ldl2]
0.8 il 24491 5522 0.71 9,

An oil fired furnace has temp of 1250 °C and average oil consumption 475
litre/hr. Temp of flue gas, leaving the pre heater is 300°C. Sp. Gravity of oil is
0.9 and C V is 9900kcal/kg. Average 13% Oz in the flue gases. Sp. Heat of
flue gas is 0.25 kcal/kg®C. Temp of atmospheric air is 45°C and air fuel ratio
can be taken as 15:1. Calculate total sensible heat loss, sensible heat loss/ hr
and % sensible heat loss in terms of oil.

25 BUDA 5148 M58l dlumia 1250 OC 2i 2A5a 4u212 475 litre/hr £9. 3iliél22
Uedld, 5@ A dluuld 300°C €9, viisadl 24, A1ZL 0.9 244 5aidlsls 424 9900
KJ/Kg 9. 54, 0441 13% 02 9. 54 <l 2. €lz 0.25 Kcal/kg/’C Ql. Ald1938le,
AlUHIA 45°C 24 212 $4e (2020 15:1 @l 2124 A-dlod dlz an, dedlowa €2

4 /5a1s Bied % dedlond €12 42 i,

OR
Explain energy loss caused from outside surface and structure of the furnace.

R5ELeAL ollel HUIZL e 6iH 101 S5 2d] G e42 UL

Explain Pump up Method for finding Free Air Delivered.
5l 212 lellaz dinan vzl uvy 21y <ld dHmal,

OR
Write and explain any five measures of energy saving of a compressor.
S¥UAR HI2 G o1 (516 wBL iz Hiud Quil AHmal
Find Corrected LMTD of shell and tube type heat exchanger having
following data. Flow of hot and cold fluid are 719800 kg/hr and 881150
kg/hr respectively. Inlet and outlet temp. of hot fluid are 145 °C and 102 °C

respectively. Inlet and outlet temp. of cold fluid are 25.5 °C and 49 °C resp.
Consider one pass in shell side.

94 w1 2401 Sl2 208 AexR <l 52525 LMTD {12l Hieldl uzedl 2iHl, 9124 i 581
5404l 561 22 719800 kg/hr i<, 881150 Kg/hr £9. 0131 5858 %iE 6¥d, viel
SR <Alsild dluHIA 145 OC 244102 OC €9, 881 5658 ¥ieR oy viel BLGIR
dlsiid dlusid 25.5°C vid 49 OC 9. 24 UL wis WA Al

OR

Find free air delivery of the compressor.

Receiver capacity = 35 m?, Final pressure = 7.5 kg/cm? g, Temp. of
compressed air = 55 °C, Amount of air stored in the system = 0.1 m®3, Atm.
Pressure = 1.026 kg/cm? abs., Initial pressure = 0 kg/cm? g, Initial air temp. =
30 °C, compressor pump-up time = 6 minute.

50221 5l w12 delaz Al Blilar amdl 35 m3, 5194 U4z 7.5 kg/lem? g, 512
212 4 dlUHle 55 OC, w1z 2212l 44 0.1 m® Ald1926L U= 1. 026 kg/cm? abs,
2221 <, UA2 0 kg/em? g, 25ild<), sl dlUHld 30°C Biel 5FUUR URY DY AHA
6 (M2,

Find thermal efficiency of an oil fired boiler by indirect method.
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1. In ultimate analysis of oil following percent content are found
C=84%, H2=12%,0,=1% and S=3%
GCV of oil = 10200 kcal/kg.
Steam generation pressure = 7 kg/cm2.
Enthalpy of steam = 600 kcal/kg
Temp. of feed water = 60 °C
Percent oxygen in flue gas = 7%.
Percent CO: in flue gas = 11%.
Temp. of flue gas = 220 °C.
. Atm. Temp. =27°C
10. Moisture in air = 0.018 kg/kg of air.
2UHE 51148 UDAAL Uerat sPABHAL {12 Horotedl Hiledl uzell 24l C=84%,
H2=12%, 02=1% and S=3%, 254l GCV = 10200 kcal/kg., 4219 Geulzld
eollil 7 kg/em?,az19< @il = 600 keal/kg.®zldl Uil drumid = 60 °C, 54
AAHL % O2 = 7%,584 A4U4L % CO2 = 11%,54 A<, AlUHIA = 220
0C, 4114201, dluHl = 27 OC, salHL ¢lsy = 0.018 kg/kg of air.

CoNoORWN

External and Internal design condition in summer are (40 °C DBT and 27 °C
WBT ) and (25°C DBT and 50% RH ) respectively.. If ventilation air used is
70 m3/min, then calculate total load of outside air in KW.

Bellollil 01L& 2 LA 921 5HI4412(40 °C DBT i< 27 °C WBT) i (25°C
DBT 1< 50% RH ) 211U 6. 11 d-2ldgle al Au219 70 m¥/min €A dl ollel
Sl 2126 M1z KW HL 9LAL

Explain shading factor and external shading in context of heat gain through
glass.

918l 5522 w1 o118 2L, 51 UHIZ Al GEHL AHIRLAL AERHL AHMAL

Write equation of Total Equivalent Temp. Difference with usual notation.
TETD < A#l5201L qvil dedl Uzl 248 sypudl.

Explain Flywheel effect of Building Material.

[Bredla Amdilel sarnedla 21 aumdl.
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