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Seat No.:

DIPLOMA ENGINEERING - SEMESTER - VI EXAMINATION —-WINTER - 2018

Subject Code: 3361907

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Subject Name: Thermal Systems And Energy Efficiency

Time: 02:30 PM TO 05:30 PM

Instructions:
1. Attempt all questions.
2. Make Suitable assamptions wherever necessary.
3. Figures to the right indicate full marks.
4, Use of programmable & Communication aids are strictly prohibited.
3. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic,
Q.1 Answer any seven out of ten. £UHI] SIHUR ULl srAL6L 2ALUL
1. State forms of Potential energy.
1 uizdfaud GMAL 293U syl
2. State the Primary and Secondary sources of energy.
2. s i glan Gm-L 23U srpudl.
3. State methods of performance evaluation of boiler system.
3. olDHER sIMR0R1, Yerlsa s394 HSAl Jld srrudl,
4. Explain the function of steam trap.
¥ 222U 10 uHMAl,
5. Name the parameters on which heat loss through furnace walls depends.
u, Mgaledl Radineil adi €lz did s il vz el 92
6.  Which are the places in the furnace where stock cannot be placed?
L. 5% ol MadlL 22ised Yl usin dl?
7. Define specific power and volumetric efficiency of a compressor.
9. &¥IAR U2 AUR{ELs waR 2 dleH s wilEilM1AL vl vl
8.  Define effectiveness and heat duty of the heat exchanger.
£ Sz EAenr W12 H5s2ladu 2 €l2 242ld] cuval vl
9, Show the relation between COP, EER and kw/ton indicators used to show the
energy efficiency of Refrigeration system.
. COP, EER and kW/ton 9422l si4 syBUAL
10.  Write short note on effect of heat exchanger surface maintenance on power
consumption of Refrigeration system.
10, RIeR2R [AR2HeAL WAR AUAL YR €2 WsAoR AUIZLAL Hedd <] 2022 2541
SRET
Q.2 (a)  State advantage and Disadvantage of Direct Method for boiler.
Wl 2 () OlDERAL WA oAl SAEL 2l ARFIAEL SYRLAL
OR
(a)  State properties and characteristics of Fuel.
() oAl W2 24 dlaBlsdl sreunal,
(b) Explain Bucket or Float type steam Trap
(6) 6152 A9 5612 205U 2214 2U AHMAL
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Write short note on energy saving in steam distribution system.
QRN AL Riz2HHL G 5419 UR 25 i4 vl

Explain the control of furnace draught.
@gilgtsze, [ztel AumAl,
OR
Explain Forging Furnace.
sils0L MaEl UHMAl,
Explain how furnace energy efficiency is increased by preventing heat loss
from furnace opening.
MaAlHL el viedl QLdld €18 adi dlz o 2251941 Maéldl sthandl sel 2d auI<l
A4 d UMl
OR
Explain point of increasing furnace efficiency using ceramic coating.
AR 512101 ARl Hz8lAl s1AsHAL Sl 2l QHULL USIA Al YEL AHMAL

Write steps of conservation of enegy in Industrial use.
BULLELS AURALUHL G S4ALAAL UDLEL QAL

OR
Explain Topping and Bottoming cycle with steam turbine.
2oL A sliziMlol HIMsE 221H 220085 AL AHM Al

Explain for Heat exchanger (1) Fouling factor (2) LMTD correction factor.
élz isAceR HI2 (1) sl 522 (2) LMTD 52551 3522 AHMAl,
OR

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

2 BialeanR IR0 53U 2 513 Elz sialenrd] dialbisdl al,
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 .Qil

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

wis 2U55a 5143 AedlZloL Maél € sa15 8 24 HERIUAA 50 °Cell 1250 °C drumid
YH oM 52 8. vl el 2. A2l 0.95 vid 56iR1Els 46y, 9600 Ki/kg 9. 2Usa
QURILL 725 lit/hr & dl dizsledl siAaHAL wiHl #2R1a-l U, ¢lz 0.1 Keal/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 BUHE 5143 A8l 700 mmX650mm HLUAL VIEAL ER3AUM ¢IRL 2215, 913,
52341 209 9, WSl [Rauadl M3 375 mm vied dlumid 1250 °C & Al vieal
FRAUM GIRL 12 S92, BIHEL 2AL A2 AIDHAAL ARIRLAL AURLILAL 3UHL 3B 5AiR1ElS
4649900 KJ¥/kg 9. o@s odlél A3u 30 keal/em?/hr, 1250°C wz 9. wis{l{ld12l
0.8 w81 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 BUHA 5113 Agsle AUl 1250 OC sied 2AHE, AU 475 litre/hr 9. Hledl22
ugdle, 564 A, dluHIA, 300°C 8. Ui el 2. AdlE] 0.9 w1 sailfls dey 9900
KJI/kg 9. 34 91441 13% O, 9. 58, 90l 20 dl2 0.25 Kceal/kg/*C @i AldlARE
ALUMLA 45°C 21 1R 4@ (1 15:1 dl. 2i2e Adlod €l2 oy, Aelod dl2
L/ 5ELs D % A-dloia €lz 21 ik,

OR
Explain energy loss caused from outside surface and structure of the furnace.
RUgEleL BLEL AULZL 2 siEIRIA S5 2l G 4 YUl

Explain Pump up Method for finding Free Air Delivered.
5l iR dledlar stiman vl ury vy Kd Al

OR
Write and explain any five measures of energy saving of a compressor.
SPUIUR HIZ G o421l S8 UL Wiz | dvd] ARmal
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.

sie, vl 2401 12 Bis AR Ul 53523 LMTD (12l il el uzell slis, 214 21 831
5493 56132 719800 kg/hr 21 881150 kg/hr 9. 9RH 5453, BizR 6ye, wiel
BlsIR «Alstd, dlUHIA 145 9C 244 102 °C €9, 831 5853 ¥ieR oy, v olgIR
dlstd dludld 25.5°C 244 49 0C . fel HL2is UL @l

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®, Atm.
Pressure = 1.026 kg/cm? abs., Initial pressure = 0 kg/cm? g, Initial air temp. =
30 °C, compressor pump-up time = 6 minute.
s¥UAL 3l 2z dlellar il il sudl 35 m?, 51H4a UAR 7.5 kg/em? g, s¥UAR
22 o dlUMLA 55 OC, 22 22ir<1l 4¢4, 0.1 m* Adl4RE 1R 1. 026 kg/cm? abs,
9122l <, HA 0 kg/em? g, UAld<, Al AUl 3 00C widd 5¥HUR U 4L AHY
6 [<l2 .
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%, Hx=12%,0:=1% and S=3%
GCV of oil = 10200 kcal/kg.
Steam generation pressure = 7 kg/cm?2.
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.
UH, G113 UDERAL B S1ABHAL 12 Yool Hulesdl uzeill stifl, C=84%,
H2=12%, 0,=1% and S=3%, »lHdl GCV = 10200 kcal/kg., 34210, GewlEld
611l 7 kg/em?, aR190<dl »iaied] = 600 keal/kg. MRAAL ULl dluMle, = 60 °C, 564
SHHL % O7 = 7%,584 A4 U CO2 = 11%, 564, A, AlUHIA = 220
OC,Ald19RELe, dLUHIA = 27 °C, sInlL Sisy = 0.018 kg/kg of air.

1090 N L

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 m*/min, then calculate total load of outside air in kW.

Gealontedl stied 2 2UARE URAL $HIGAIR(40 °C DBT 214, 27 °C WBT) 214, (25°C
DBT 4. 50% RH ) 20Ud 9. o7 d-2ld2 ol U215 70 m*/min &id, di slled

el 2126 GUR kKW 4L LA,

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

51811 5522 2l o1& AE10L 1ML UAIR 2l GEHL ABIRLAL AERHL AHMAL

Write equation of Total Equivalent Temp. Difference with usual notation.
TETD < A#150L @il dedl uzidl 249 sygusl.

Explain Flywheel effect of Building Material.
[Bredlar 2imail-l selinedle 242 A1l
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