Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — 6(NEW) » EXAMINATION — SUMMER 2018

Subject Code: 3361907 Date: 08-May-2018
Subject Name: Thermal Systems And Energy Efficiency
Time: 10:30 AM TO 01:30 PM Total Marks: 70
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.
7. Standard data sheet (given with GTU syllabus) is allowed in examination.
Q.1 Answer any seven out of ten. €Al SlEULL Alclotl weltol . 14
1. Distinguish between primary energy and secondary energy.
1. walls Gl ol As053 Gl clalall e umoncl.
2. Define the term “Energy Manager” and “Energy Auditor”.
2. Vot Aol wel Aoelof] 2l8leR Ue ofl cautval 2l
3. Write the steps of fuel saving in a boiler.
3. ollScul Aatos] (Gal) slulelal Hizell UE (RU) AWl
4. What is the significance of optimizing furnace temperature?
¥, 50l (UL dlurliototl WS Rt of 9 Hecl B?
5. What is heat duty for a heat exchanger?
W gle Asudo Ml gle syl g ©?
6.  State the various Heat losses of furnace
5. eldlHl udl Gl celal (Sle ) ol augl wottdl.
7. List different flow control methods adopted in a compressed air system?
9. sLURs AR Ried HER dud el wel sl sl uruldulle (@ze
olotiell,
8.  Define ‘“tons’ of refrigeration. Write its equivalent value in kcal/hr and
BTU/hr.

¢.  wIlwradel HI2 ‘2olofl cattval Ul Aol AvaAdl ealadl BHA

keal/hr ol BTU/hr il AsHHL vl
. State the functions of steam strap.
¢.  wWlHguou sal galal.
10.  List the different types of thermal system used in industry.
0. SosWlaHl audl yel-orel usiell e Rlreus(l el oot

Following information are obtained during boiler testing. Calculate the boiler

Q.2 (a) efficiency by direct method. 03

1. Quantity of steam generated = 8000 kg/hr
2. Steam pressure = 9.8 bar and temperature = 180° C
3. Feed water temperature = 85° C
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4. Quantity of coal consumed = 1600 kg/hr
5. GCV of fuel = 16720 ki/kg

s dllSdell 2ol ellal olAoll Wl HA 8. ollScrell
Aglflal (stdancdl) vcatet uealdel swll

1. ¥H Gaulestall 228l = 8000 kg/hr

2. ¥lHo] E6ULRL = 9.8 bar Wl cdllUHLlel = 180° C

3, gls dlarq] dlulet=85°C

4. SlAAMell cuRlaell €2 = 1600 kg/hr

5. olacletoll ol 3cldléls degl = 16720 kilke

OR
Determine the head loss to friction between two points 1000 m apart of a pipe

work system having 16 cm bore and friction factor is 0.008. The water flow
rate is 48 méh.

A5 WBU RreHoll ie0ll U™ 16 cm B Wl g5t §522 0.008 B.
ol dAxtell v adl wellelt yaigell €2 48 m3h &lal dl 1000 m oll

AR ’”A WUl ol WSe2 2ol glsael &5 Al skl

Draw a Sankey diagram for following data:
(i) Heat Output:40% (ii) flue gas loss:35% (iii) wall loss: 10% (iv) cooling
loss:10% and (v) stored heat:5%. Take heat input as 100%.

ollAott J2L {2 AcSl staoun 1R
(1) 8le Baye: 40%, (2)5¢ AU A: 35% (3)elatciell dld: 10%

(4)5cloL Al 10% U (5)U2U8ld &la: 5%. 218l &le Setye 100% cl.

OR
List energy efficiency measures for an industrial furnace.

Bosglaucl sl (etdl) 2 Aaxl Adlllacll suusll ael weudl.
Explain with sketch the float type steam trap.
sclle 2lu MU sl €13l uuendl.

OR
Explain in brief about minor energy savings in steam distribation system

WU slrloqaet Rreuil Hsal? Gl wud @R gsui Al
State the leakage assessment method for air compressor with an equation.
AR SLYUR Hell clli AN wealdall Yot wd el

OR
What is Fouling Factor ? State the factors affecting it.

slGcllol ¥52R g 82 dal AR 5l uRual galdl.

State the methods of waste heat recovery in flue gases and explain any one.

57 (€&ol) UMl ‘A gle Asadl el urufdxll eseudl s

AHLY Sl uel As ALl

OR
Explain use of ceramic coatings to increase furnace efficiency.

sadell slelatidl auRal W2 RRIAs slElol ol Gualol sl 23l
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Explain with sketch the ‘flywheel effect’ of building
(Aeslol uzell “scttacdla 8%s2” vUsld all uMesdl.

OR
What happens if flame strikes the refractory in the furnace?

ofl sl wellcd (5AH) dA5sedlal musia dl g wt?

Calculate furnace efficiency by indirect method with the following data.
i) Sensible heat loss in flue gas : 45.55 %
(il  Moisture is 0.15 kg/kg of fuel oil
(ili)  Flue gas temperature is 750°C & ambient temperature is 40° C
(iv)  Loss due to evaporation of water from Hz in fuel: 9.13 %
) Heat loss due to opening : 5.56 %
(vi)  Heat loss through skin : 2.64 %
(vii)  GCV of fuel is 10000 kCal/kg
(viii) Unaccounted losses : 10.76 %.

olAoll 32llell Gualol s3lad gl HRell Al acll Sosiese
ueadell sl
() 5 AU sl Ao{loed gle dl - 45.55 %
(i) syl Ui MSUW YHIRL 0.15 kg/kg of fuel oil
(iii)  §C| Aol clUHlol 750°C Aol clclledRWle] cllUHLel 40° C
(v)  wdMiell H2o] wWellHl sixletaet audl 8l2 dl :9.13 %
) wue(dlew s udl 8le AL : 5.56 %
(vi)  ¥Slettell udl dle i :2.64 %
iy  sjetell 3RS eyl 10000 kCalkg

(viii) ol lR{lA : 10.76 %.

OR
In an oil fired furnace, stock is charged through an open door of 700 mm x
650 mm size having wall thickness of 375 mm. The furnace temperature is
1250° C and black body radiation is 30 kCal/cm?/hr. The calorific value of oil
is 9900 kCal/kg. Calculate energy lost by radiation through open door and
energy loss in terms of oil consumption. Take emissivity as 0.8 and radiation
factor as 0.71.

A5 VB slaUs soIAUL, WAl €U 5 o] HIU 700 mm x 650 mm
Wl SIS 375 mm B, sl Wsel ollulaltdi ud 8. etdle] dlumlel
1250° C B ual ods oll§l WAt 30 kCallom¥hr B. 3Scts(l
3clldgls Ay 9900 kCalkkg 8. YAl €al sl WlAYeta 8
Al Galoll calal duy Gadoll clal BSetoll cuRlaell deelul .
L HEE AHA{AE] 0.8 2ol 2SlA 26t 3522 0.71 cll.

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

fle AsuUoell usllort Heauiset Hzell LMTD utkild uMasdl.

LMTD $359lol ¥522 URL UHstcll.
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Explain the methods of Air-infiltration to calculate heat gain.

8l ABetoll oLl s2al Hizell AR-Betgleg atotell ueuld Aol

List the opportunities of saving energy in an Air compressor.
AR sLYUML Gl sluletall W2 ¥ dsloll auel woltal.

OR
List the opportunities of saving energy in an area of Refrigeration/Air
conditioning plant.

2g3lorvalel /AR5 S a0l wlogatl AoHl Gl wlaldal M2 286 dslell

ALEL olotlell.

The compressor is operated with following data.

Flow co-efficient: 1

Receiver pressure = 3.5 kg/cm?*

Nozzle diameter = 0.08 m

Inlet pressure = 1.04 kg/cm?

Inlet air temperature = 30° C

Pressure before nozzle = 1.08 kg/cm?
Temperature before nozzle = 40° C

Pressure drop across the nozzle = 0.036 kg/cm?*
Assume Gas constant = 287 Jkg® K

Calculate (i) Free air delivery (FAD) in m3/hr and (ii) Isothermal power.

A5 sLUUplL wlUR el £:2Usl o{lAall 321 Guciou B,
1. scll sl-Aglellaee =1

AfleR eoul = 3.5 kg/om?

sllCloll Ul =0.08 m

Bold2 €0l = 1.04 kg/cm?

elled Ucll sclle] dluMlel =30°C

oll¥E UdClo] EGUGL = 1.08 kg/em?

Al UBELe] dlUMlel =40°C

olBEAHL EULBL dsleld = 0.036 kg/em?

. ElAl R wAUALS = 287 Jke° K

omdél 52l (i) 8l AR BAd3l (FAD) w?t RGN B CRITTES

OR
The inside temperature and relative humidity of conference room is 24°C and
50% respectively whereas the outside temperature and relative humidity is
40°C and 22% respectively. The ventilation air passed through this room is
275 m3/min. Calculate cooling load required by assuming outside and inside
humidity ratio as 11.1 and 9.8 respectively.

Us 5logo IHo] BE] cdAluMlet 24°C Aol A ALla gHl32 50% B
AAR 0ele] cdlumlet 40°C wal AAdla eIl 229 B. IHHL sallstl
dodldglel oll €2 275 m3/min V. % WEReW Wl B Eell cllclelBLell
gHI32l 2[R wofsR 11.1 el 9.8 lal cll 3Heoll 33| gello cls Akl

Following data are available for an air-conditioned restaurant.

Nk =

I S - N
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Qutside design condition: 41.9°C DBT, 27.1°C WBT

Inside design condition: 26.7°C, 50% RH

Size of restaurant: 20m x 15m x 4m height

No. of air change per hour: 2

Opening and closing of door per hour: 3

Use factor: 3

Air ventilation required per person: 0.48 m*/person

Humidity ratio for outside and inside are 16.6 and 11.1 respectively.
Max. capacity of restaurant: 100 persons

Calculate: (I) Total infiltration in m*/min (I} Ventilation Required in m*/min
and Total load due to outside air.

s W5 %5 2welRee M2 olAall d21 Gucodd B,

wslell clcteRelell RAA: 41.9°C DBT, 27.1°C WBT

el adlclaRele(l RAQ: 26.7°C, 50% RH

elRoeoll AB : 20m x 15m x 4m QLUES

Acgoll dvall yuld seus: 2

g2clltoll Yelalell sl olt actell €2 yld sels: 3

Y% ¥s2? : 3

33| AR AlRA et Yl callsel : 0.48 m¥/person

0LELRell Aol EReU cllltalRRloll gHI38] 220 uofsA 16.6 el 11.1 .
R2Re2o{l HedH 3UREL : 100 sl

Al (D 5 SolldceAet m¥/min () %33 ARAAA m¥min Wal
wslRe(l sclloll 1A audl set cls..

The inlet and outlet temperature of hot fluid remains 140° C while cold fluid
temperature increases from 25° C to 85° C for counter flow heat exchanger.
Calculate LMTD and corrected LMTD if correction factor is 0.92.

s 516022 sl gle AsuU%R L2 2RH yYalldlo] ElUA Ud el wslR
ollsfd cdluMlol 140° C AU W@ B, U3 5L Yelélo] cdluMlsl 25° C
Il atllal 85° C ael B. LMTD 20t el %l 5530l ¥522 0.92 slal «ll

52525 LMTD 2l
State the important features of energy conservation Act.
WAoo so et As2oll Yuat cllagllsddl el

Define the term “Effectiveness™, “NTU” and “Overall heat transfer
coefficient” for heat exchanger.

Sl sy M2 ‘Bisdladxr, ‘NTU el ‘wlcMd 8l2 2loms?
sl glaflatee’ ofl cativell .

Explain difference between IHG and ICL with a neat sketch.
IHG el ICL cAsll Ae sl gLl UMl
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Table-1

Pressure | Temp. Specific Enthalpy kl/kg
bar oc Liquid hs | Sat. Evap. hg | Sat. vapour hg
9.6 178.73 754.9 2019.9 2774.8
9.8 180.0 7390 2016.7 2775.7
10.0 179.97 763.0 2013.5 2776.5
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