Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - VI « EXAMINATION - WINTER - 2017

Subject Code: 3361907 Date: 14- 11- 2017
Subject Name: Thermal Systems and Energy Efficiency
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

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.

Standard data sheet (given with GTU syllabus) is allowed in examination.
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Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol AU,
State the merits of renewable energy.

Aoylolct Al (Bsl) oll slauEL sRUA.

Write the steps of fuel saving in a boiler

ASAIML Botof] (Gsl) cAlalel HIZell UE (R_U) AWl

State the function of steam strap.

Bluzuetl sl eallal.

Define free air delivery

gl AR (Al ofl catvail L.

List the different types of thermal system used in industry.

o513 UL AUl el-ael UsRell et Reusll AEl oletial.
Enlist the heat losses occurring in the boiler.

dlScHiell e adl Gototl (8l2) oll oltH g2l

List down the various heat losses taking place in fuel fired furnace.

g&ol 2lUoll adlall Hi adi éle AR (Goslall catl) ol oltd €2l
What is LMTD? Explain in brief.

LMTD g 87? g5 Hl qHxcl..

State the name of method to find the Air infiltration.

AR Bol(cedlatot uclloll Ut oll ot L.

Write down the equation to find the overall heat transfer coefficient with
units.

0. AR &le glors? s3RUR ucle] Yo W5 A AW,

© O 0 6 NV o £ O X M WWwWOuDND o

o ®

Q.2 (@)  Explain the construction and working of inverted bucket type steam trap with neat
sketch.
Y. (M)  “BolaRes oi¥e” ysiRell WM gu ofl stal el wa Yl of wugld gl adlet 52U.)
OR

(@)  List the opportunities of saving energy in an area of Refrigeration/Air
conditioning plant.
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2531 29ot /AR 55120l Wellotoll QoM Gl olAUlclall M2 A dslell

ALEl woilcll.)
List the various furnace losses and explain any one in brief.
g0 (AUSL)HL el el-gel AU () ol A€l olotlell wa

AU slFuRl As sHL UMl
OR
List energy efficiency measures for an industrial furnace.

Bo5laAA $aU (Adl) HI2 Aot Aglallacll Hiusl A€l wotial.

Following information are obtained during boiler testing. Calculate the boiler
efficiency by direct method.

1. Quantity of steam generated =8 TPH

2. Steam pressure = 9.8 bar and temperature = 179° C

3. Feed water temperature = 85° C

4. Quantity of coal consumed = 1.6 TPH

5. GCV of fuel = 16720 kJ/kg

As el 2L e2llat oflAell HlEAl HA B. ASFARAll
Aglflaell (stlattdl) yetet wealdel awl.

WU Gulestall eell = 8 TPH

W Ho] £l = 9.8 bar Aol dlUHLel = 179° C

$ls dleRq] dluMlel =85°C

SlAMLeAl AURIeA ER = 1.6 TPH

HdRlell AU 3AIGs Ac) = 16720 ki/kg

OR
Classify the loss of energy in a steam distribution system.

¥l slREloyalet Rreuul adi Gl cae] ao(ls0L 3.

An oil fired furnace is heating 6000 kg/hr material by increasing the
temperature from 40° C to 1340° C. Qil consumption per hour is 400 liters
and its calorific value is 10000 kCal/kg. The sp. heat of material is 0.12
kCal/kg ° C and sp. Gravity of fuel is 0.92. Find out the thermal efficiency of
the furnace by direct method.

As AMSA slaAS g 6000 kg/hr oll €3 HElIlaAc(UELd)al d1RM
scll doj ctluntat 40° C &l atllal 1340° C Ul B. AWBEA oll cAUR(AA
€2 400 ([AQ2R yld sclls wal Aol 3ARSls Ay 10000 kCal/kg ®.
ueldo{l (@QR1% GwHL 0.12 kCallkg °© C ol QRS sl 0.92 B.

gado{l U A2l et vl 20t

OR

Distinguish between ‘Efficiency’ and ‘Effectiveness’ of heat exchanger. Also,
state the parameters which are to be monitored for the performance
assessment of heat exchanger.

ol AsuAxwR ol eHl “WslAuo” WA “8%sElcda” clRAl AE
Al dgURid éle AsuAxall stelattdloll Yyrarl e austul
Aallcll Ulotoletl ottH g2l

o > w0 DN

2/6

03

03
03

03

03
04

(0} 1

04
(0} 1
04

021

04

01



Q.3

Ud. 3

(@)

(W)

(a)
(A)

(b)

()

(b)

(W)

(©)

(8)

(©)
(8)
(d)

(S)

Explain the “Fly-wheel effect” for building material with the concept of IHG
and ICL.

(@eslol Haldlad Hizell “scta-cdlet WUR” A THG Al ICL ol wAUlE

AU Y.

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

56 (Ego) Ml ‘A gle Isadl Mol utuldl Ul ua
AHLl Sl vl s Al

Which parameters are measured in heating furnace? List the instruments used
to measure these parameters.

ol Mgl sal ulool Hivedl aad 87 ul Uleol Hiual

HZoll Altelloll 1€l olotl .

OR

Determine the head loss to friction between two points 1 km apart of a pipe
work system having 150 mm bore and friction factor is 0.005. The water flow
rate is 45 m3/h.

As UWBU R Hol el Al 150 mm B el 5ls2et 522 0.005 B.
Al Ariell uR Ul wellett yetsoll €2 45 meh &lal Al 1 km ol

AR VA WBUoll A WSo2 Aol Gls2ct &S Al 2.

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.

As WBA $lAS $AUHUL, YAl €U 5 Bof HIU 700 mm x 650
mm Wal SIS 375 mm B, &R WIsal alrclil A 8. edlq
dAluHlet 1250° C ® ual oAs ollsl WAt 30 kCallcm?/hr B.
AWecoll 3AIgs A 9900 kCallkg ®. VAL €cUA  s(RL
RS1AAAA Al UAl Gloll caual Ax Gasioll cl Mo cAURIUel

deoldl el w He AU 0.8 ua 28146 Fs22 0.71 A

OR
Explain the indirect method to find thermal efficiency of furnace.

gRaA™e{l UHA stAlealdl uciell uet A ALl

During a leakage assessment test, compressor was loaded for 7 minutes and
unloaded for 20 minutes. If the actual free air delivered is 200 CFM then
evaluate quantity of leakage in CFM.

As SLYAR I3y yeuisat 2ol e1auel 7 Mlle R Als U 20
Mlle U2 WAAS 5 &d. A vRWR 4l AR Bcllal 200 CFM &la
Al 3o os2alo] Yealiset CFM M 208l

OR
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Following data is available for an air conditioned restaurant having capacity
of 112 persons.

Size of the restaurant: 30mx15mx3.6m

Take G=2 per hr for three exposed walls and 3 for swinging door factor.
Fresh air per occupant is 0.42 m®/min per person

Door opening factor per person per hour is 3.

Calculate: Totla infiltration in m*/min.

112 1Rl aidlauol As ARSI\ AAR WRRee HIZ ol Yulall
Sal Guaou 8.

R\ ofl ULB3: 30mx15mx3.6m

QL cltgell Elalcdl H2 G=R Uld sclls ual lloal 3522 3 Al

%3l sclloll 0.42 m¥min Uld clset ol 8.

gcllosl yetaloll 3522 Yl calsal 3 yld scls .

Al wolRell sallall &t Blxe2aet Als 21BN

What are the various instruments required for performance evaluation of
compressed air systems by nozzle method?

SRS AR R Mall UM Yelisel HIRell losct AaUSUL sl YEL

WEL USLRall ULl ASA?

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

AR SLYUML Gl sluLetellell S8 uRL AR Gurll AHsLal.

The compressor is operated with following data.
Nozzle diameter = 8 cm
Inlet pressure = 1.03 kg/cm?
Received pressure = 3.5 kg/cm?
Pressure before nozzle = 1.08 kg/cm?
Pressure drop in nozzle = 0.036 kg/cm?
Inlet air temperature = 32° C
Temperature before nozzle = 40°C
8. Assume flow co-efficient = 0.98 and Gas constant = 287 J/kg® K.
Calculate (i) flow rate and (ii) Isothermal power.

As SLYURAL U2t £12Ulat ol Aotl 321 Gucts B.

AR AU =8 cm

el EGlRL = 1.03 kg/cm?

A{laR ealll = 3.5 kg/cm?

AlRBA USClLlo] EGLRL = 1.08 kg/cm?

Al BAHL EGILBL dslalcd = 0.036 kg/cm?

elA Ul gcllof dlUMlel =32°C

ARBA USCLo] lUHLel =40°C

. wRlAL sl sl-A4lel2uoe = 0.98 Ul A HUANLS = 287 I/kgP K.
OLngél 5. (i) SEll-22 WA (i) AWsAWAA WaR,

NoabkowhE

© N o a k~ w D PF
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(b)

(W)

(©)

(8)

OR

Write down the steps to calculate the cooling load in general.
sclol Alsell 2Ll sall HIZotl UHRA RU (UEL) vl
Following information are available for office in a building.

1.

ok wn

P

0.

11.
12.
13.

Inside design condition: 26° C DBT and 50% RH

Outside design condition: 40° C DBT and 28° C WBT

Size of room: 10m x 10m x 3m height

No. of occupants: 25

Area of glass in a room: 10m?

Overall heat transfer co-efficient of glass is 6 W/m? K and its shading
co-efficient is 0.55

Ventilation required per person: 0.56 m3min

Take SHGFp = 180.4 and SHGFa = 147.2

Air change per hour for three side wall (Infiltration factor) is 2
Humidity ratio of outside and inside air is 22 gm/kg and 11 gm/kg
respectively.

Opening and closing of door per hour per occupants is 3

Use factor of door is 3

Convective and Radiative co-efficients for glass is 42 and 58
respectively.

Calculate: (1) Solar load through glass (Sensible) (2) Wall infiltration (3)
Infiltration due to door opening (4) Ventilation required in m3/min and (5)
Load due to outside air

As (Aeslomiell 105l 1R (Aol Wdldl Guetou B.

o gk~ w N

9.
10.

11.
12.
13.

el SlALEat §8l2lot: 26° C DBT el 50% RH

w&lRall SlaLeat 5Slalol: 40° C DBT A 28° C WBT

3uo{l AULB2: 10m x 10m x 3m GLULES

HIQRAeAL Rivul: 25

3HHL sl AZlauL (AA2As0): 10m?

AAL™Al W eRUMA Sle 2lerts? sl-Aglllaee 6 Wim® K ula
Aoll AsloL sladiglllase 0.55 8.

AodlA2leto{l 2r33lautdt Yl MR : 0.56 m3/min

SHGFp = 180.4 ¥\ SHGFa= 147.2 .

AR Ao YA 5CUS (Boslcol ¥522) 2 B,

wolRoll U el saoll gHlSlEl 2N uofsA 22 gm/kg
AA 11 gm/kg O.

WRQ] Wlet-olu gclall €2 Yl sclts yld He 3 B.

GlR0Qlll Y08 3522 3 B.

AR M2 s0AsElal wal WAl a slAgllalee wafsA 42 and 58
8.

ARLARL 520 (1) scttaHtll U Ul AR ASs Retlled) (2)
elacriedl adq geslc@alet (3) ecllsl WAl Ud Boslcgalat (4) %33
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Q.5
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AedlA2let m3/min Wal (5) UslRell sclloll 51RAL Beataldl AS

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.

AA U Yol 2l Uoll gle Wsu AU JRHU BB AA Ul A 6
wel eyetell AR e 8. %l 516o2R sl Yl el ORU
WA} dluHlet 145° C dl ©dlal 102° C A Al Wllo] dlumlet
25.5°C &l atllal 49°C ald Al LMTD 4al JURA LMTD 208l
Explain fouling factor and state the factors affecting on it.

$IG(ADL 3522 UHAA Al Aol AWAR sl UR ool A,

Explain the principle of co-generation system based on steam turbine with
diagram.

Xl 2ollgol AU d Sl-%ot22ot ReHoll sl Retid stauauH 1
aelal.

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

gle AeAotxa] cdllswL $A e sllatH dle Wedotell clatl@lscl
ogpILcll.

*hkkkhkhkkhkiikhikk

Table
Pressure | Temp. Specific Enthalpy ki/kg
bar °C Liquid h | Sat. Evap. hyy | Sat. vapour hg
9.6 178.73 754.9 2019.9 2774.8
9.8 179.0 759.0 2016.7 2775.7
10.0 179.97 763.0 2013.5 2776.5
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