Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -6 (NEW) EXAMINATION - WINTER-2020

Subject Code: 3361907 Date:26-02-2021
Subject Name:Thermal Systems And Energy Efficiency
Time: 02:30 PM TO 04:30 PM Total Marks: 47

Instructions:
. Attempt any THREE Questions from Q.1 t0Q.4. Q.5 is Compulsory.
. Make Suitable assumptions wherevernecessary.
. Figures to the right indicate fullmarks.
. Use of programmable & Communication aids are strictlyprohibited.
. Use of only simple calculator is permitted inMathematics.

. English version isauthentic.

Q.1 Answer any seven out of ten. QM el S1ouRl Uldetl wclod ¥4,

OO~ WN B

1.  Whatis LMTD? Explain in brief.
1. LMTD g 8?7 25 Hi dudl.
2. Define free air delivery.
R sl 3R 3[R ol cylull w1,
3. State the function of steam strap.
3. MUl sial sauld).
4.  Define “Tone of refrigeration.”
¥, 2ol wllg 213200l ofl culul ),
5. State COP for an ideal refrigeration cycle.
U w1eRl 35132t Ale s Uil CoP Llidl.
6.  Distinguish between primary energy and secondary energy.
€ UlMs Gl wa AsesT| Gl aell Ae AHondl,
7. Define the term “Energy Manager” and “Energy Auditor”.
9. W% HaA%R wel Wei) 15122 Ug, ol vl w1,
8.  State methods of performance evaluation of boiler system.
¢ ollod sIHOIR o Yeuiset sdl HI2s(l d elldl.
9.  Give the classification of industrial furnace.
¢ wOLs Mgl adilsa 52
10.  Define Co-generation system.
Q.  Sl-%etelelod] calul w1,
Q.2 (@) Differentiate between conventional and renewable energy sources.

UL () UYL A Yoyl Glowl ¢Vl del) dsletd ).

OR
(@ Whatis BEE? What are its objectives?

() BEE 324 g2 del GeLll g 8?

(b)  Discuss energy efficiency measures in a Boiler System.

() ologR AlreH ol Gost si&Hdlsi uadisil uui s2.
OR

(b)  State the leakage assessment method for air compressor with an equation.

() AR SIUUR UL+l dl3er WAuN2 Ueg [dud) vl 418 e2uldl.

(c) Explain Forging Furnace.
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OR
Explain Bucket or Float type steam Trap

W2 wedl sale 21oU 21U U uHd).
State advantage and Disadvantage of Direct Method for boiler.
WloEefl Ulel 2d ell slUel wa As1AeL i),

OR
State properties and characteristics of Fuel.

wodelefl VIl W dle1Blsdl elldl.
Explain Topping and Bottoming cycle with steam turbine.

2Tl e o) 21HTL Ale 56 WIH 2t [l A18) AHs1Al.
OR
Write steps of conservation of enegy in Industrial use.

AR OLS GUALIL HIL Glowd UR&18Letl UdLE] ),

List the various losses in boiler.
W64 oll el el A o] YLl oelldl.

OR
Write the steps for improving boiler efficiency.

WloEefl sIIEHAIME YHIR) Lol UdLE] gui)
Explain heat transfer in a furnace with sketch.

BU 18 MglUi €le 2leu s AUl

OR
Explain LMTD method of performance evaluation of heat exchanger. Also
explain LMTD correction factor.

Sle WsHAo2wil SIHIAIR] Yuisel Hieell LMTD Ugg(d qHod)l. LMTD

5352Ue1 552 UL YHw1dl,
State the methods of waste heat recovery in flue gases and explain any one.

56 (£821) AU Sle Asd] Hidell Uegdudl e2lld). wa Auiel] 516

Ul 3§ HHdl.
OR
What is the importance of controlling draught in a furnace? Explain with sketch.

Furnace Hi SL§2 [RieH of (R [Ad $cllef Hecd Q| B2 35U €131 yudl.

Explain any four measures for energy savings in the air compressor.

AR S1RAR Ui Gt vUlddl oti 516 UL AR GUIR qued).
OR
Explain energy efficiency measures in refrigeration and air conditioning.

A3t W AR 5512112l i Ui Gl sRIeHAle GUIR UMdl.
Explain Pump up Method for finding Free Air Delivered.

§1 2 (S(AdS Mbal M2 Uiy 3 e [d yued).
OR
Explain various industrial furnace losses with sankey diagram.

Usts) wLs(d ofl Heeell wIENELS Mg el (clldy dluly yHd),
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The following are the data collected for a boiler. Find out the boiler efficiency
by indirect method.

Carbon content in fuel (C)= 84%

Hydrogen content in fuel (H)= 10%

Moisture content in fuel (m)=0.3%

Ambient temperature = 35°C

Flue gas temperature = 190°C

Humidity in ambient air = 0.023kg/kg of dry air

GCV of fuel= 9,600 Kcal/kg

Surface temperature of boiler= 85°C

Sp. Heat of flue gases= 0.23kCal/kg °C

Sp. Heat of super-heated steam=0.45kCal/kg °C

Mass of dry flue gas= 25.36kg/kg of fuel

Actual mass of air supplied/kg of fuel=22.49kg/kg of fuel
Radiation & convection losses= 0.32%

Losses due to incomplete combustion= 0.02%

A5 WlgER HIR oA Yo «il 321 8. dl d wlgar «fl silgmdl ua
Ueg (el 2ndl

WAdRIMI 5l6{eisf] HIAL (C)= 84%

WANARIH] eleS1%etetl HInL(H)= 10%

WOARIM| Howe] UHILL(M)= 0.3%

dldldRQl dluHlel = 35°C

§9 s dlUHlel = 190°C

W [AQUIAeAl edIHi @y = 0.023kg/kg of dry air

GCV HA1dRIMI = 9,600 Kcal/kg

W1®d9] ULl dluHlei= 85°C

59 a1yl (U 23] = 0.23kCal/kg °C

JUR-21R¥H dRluief] [af21w 21341 =0.45kCal/kg °C

SIY &6 il HId= 25.36kg/kg of fuel

Yl ulsdiMi #lddl edl o dldlds Hidt =22.49kg/kg of fuel
251221el Wl 5ed 52Ut dlU= 0.32%

WYRdlesel o ¢la ad) €l = 0.02%

In a shell and tube type heat exchanger, the hot oil is at shell side and cooling
water passes through the tube. If the temperature of hot oil decreases from 145°
C to 102° C and water temperature increases from 25.5° C to 49° C for counter
flow process, Find out the LMTD and corrected LMTD.

e Wl 2Y0f 218U €l W5 UL IR 21694 A4 K1Y ua 63 ULl
W Hlel YAR Al 8. %) 516522 sdl UlsUl eHULed IR A19g of
dlUtlet 1450C &l €&l 1020C 1A waA UIRIL o dIUH el 25.50 C &l dtila
490 C U cl LMTD ol Y14 LMTD 204l

OR

Explain flywheel effect of building materials on air conditioning.
o{laSToL H1HA] il A2 seS121eilol U el 442 qued)l.

OR

State the important features of energy conservation Act.
Glost &8 W s2efl Hecayyl ([dndl e2lidl.
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