Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4361908
Subject Name: Thermal Systems and Energy Efficiency
Time: 02:30 PM TO 05:00 PM

Date: 27-11-2024

Total Marks: 70

Instructions:

1.  Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted
5. English version is austhentic.
6.  Standard data sheet (given with GTU syllabus) is allowed in examination.
Q.1 (a) State the various heat losses of furnace and explain any one. 03
usll ) gL adl Gost cud (Sle il ofl ALE] tisticl wa W5 Yued) 03
(b)  State main provisions of the EC act, 2001 and explain any one. 04
(W) ECact, 2001 oil HYu Uldtlel Ul S1EURQL 1S 4Hx1d] . o¥
(c) What is the importance of energy conservation? What are the energy conservation 07
measures we can apply in home, explain with examples.
(5)  Gosl 81l 2L HI2 539 SN2 11| AU Gl AR&1QUe1L 5L Ul @ 09
21511 Gele0L YA AHXd.
OR
(c) What do you understand by energy audit? Write important points to be covered 07
while performing “walk through energy audit”.
(5) Gosl 2\[Se Aed 9j? "dles g Gorl wil[S2" sl AHA Lol Ll YUl URWU 09
quil.
Q.2 (@) Draw the sankey diagram for furnace system with all notations for losses. 03
Usl2 (1) glHRel As) SIUAM £ wa €35 o1 2216t £21ld). 03
(b)  Explain working of general furnace with neat sketch and write any two applications 04
of furnace.
() UM Hgle] ey w15(d U1 (B0 YHosd) AUy MElotl S1SURL A GUAN oY
quil.
(c) Find boiler efficiency for given data of a boiler running on oil using indirect method. 07
* Oil having ultimate analysis data: C: 84 %, H>: 12 %, S:3 %, 02: 1%
* GCV of fuel = 10200 kCal/kg
* Pressure of steam = 7 kg/cm?(g)-saturated
* Enthalpy of steam = 660 kCal/kg
« Feed water temperature = 60 °C
* Oxygen% in dry flue gas = 7%
* CO2 % in dry flue gas = 11%
» Temperature of dry flue gas (Tf) =220 °C
* Temperature of ambient (Ta) =27 °C
(5) vilode] Ulddl oloa HI2 «Adl Sel 12 ool sidedidl uel Adel o9

2l

« 199601 WEZ| N2 el 1qUA]1Y U], C: 84.0 %, Ho:12.0%, S :3.0%, O,: 1.0
%

« WU deloil GCV = 10200 kCal/kg
« R 1014} 01 = Tkglem?(g)-ddqH
. QRLOs{] Aol &) = 660 kCal/kg
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e slsdleej diuHle  =60°C
« 801 ULHNE clIYaIH] v [5u%ele] UHLRL = 7%

« £8el ULHE Al CO, of UHLRL =11%

« £ UINE d1Jdle] dlUHlet (Ty) =220°C

« Al ldRQle] dlUH e (T,) =27°C
OR

Q.2 (a) Using given data of furnace heat balance sheet draw sankey diagram using suitable. 03
scale considering gross fuel input as 100 % --- (i) useful output 25 % (ii) flue gas
loss 50% (iii) wall loss 12% (iv) cooling loss 8% (v) stored heat 5 %.
ust2 () AWl [dordel HIER ALY 36 dg HEL G A5Hsiot] S| SIAIAM 100% 03

HOdRL 81y AR £12). (3) GUALI 1162Y2 25%() & A AU 50%, (3)
elale cuy 129% (%) (691 U 8% (U) AdAlEd G¥IL 5%

(b)  One furnace is charged by open door. If door is 700 mm x 700 mm in length and 04
height and wall thickness of furnace is 400 mm, Temperature of furnace is 1260°C,
find radiation losses by furnace opening in an hour. Find equivalent oil consumption
for this loss. GCV of oil is 10000 kCal/kg. Black body radiation 1260 °C= 30
kCal/cm?/hr, emissivity of wall 0.82, radiation factor of wall opening 0.7.

() As gl weal edleauiell 2215 AL s 41d B. €d1%) 700 mm x 700 ¥
mm <l 8. ®gls{l (ed1d «{l 1518 400 mm del dluHlel 1260 °C 8. W& SEISHI
ddl AUSAAA Y | U 12 Al 1 0BG Uel dURAdL deIRell
lodeil A& 2Nl 21184 «fl GCV 10000 kCal/kg. 51911 Uslels 1260 °C
[SAQlet = 30 kCal/em2/hr, ©MRIH]LE] 0.82, 3522 2115 5Kl 0.7 1104 B,

(c) What major losses in boiler system? Explain any 3 with equations. Compare 07
inverted bucket type steam trap with mechanical type.

(5) GllodMi Hud sUL USReLL AU B? S16URL ARl AH]SWL qui] Yuestdl. §od3s 09
W52 218U WU 2ua (3 (es6 211 2U 418 AW M-ledL Yg ! qud).

Q.3 (a) Write any 2 methods to reduce losses in boilers and explain any one. 03
Usl3 () GleEMi Adl Ay WYL sdls] S16URL A Ugg[dstl ol1M Ul W S1EURL A S 03
(Acl 1R8]l uHdl.
(b) A boiler running on coal is generating 8 ton per hour dry and saturated steam. Find 04
the efficiency of boiler from following data.
Steam pressure = 10 kg/cm?(g)/ 180°C
Coal requirement per hour = 1.8 TPH
Feed water temperature = 85°C
Gross calorific value of coal = 3200 kCal/kg
(W)  AI0E () uell slaiel Alddl, s sALSHI 8 2ot Y51 AqH 1N Gust oY
53l (a1l olpas{l sieeidl 0.
dR101e] £18 = 10 kg/em? (g)/ 180°C
sldlsil €35 SELs QUL = 1.8 TPH
§1s Ulefle] diumlel = 85°C
slalefl 5@ 3431(ss (5Hd = 3200 kCal/kg

(c) Explain free air delivery for air compressor. How free air delivery can be measured 07
with nozzle method? Explain.

(5) 8l 3R sldlal yuemdl. sll»dsil 2ldeil gl 212 sldldal s¢ 21a 1idl eusi? 09
AHd),
OR
Q.3 (a) Liststeps to conserve or save energy in boiler piping system. 03
usl3  (4)  olled Ule ol RireHHi Gol i lddlell udl[Ria] qud). 03

(b) A boiler produces 5 ton of steam in an hour having economizer fitted with its 04
system. Flue gas temperature is recovered from 310°C to 180°Cwith economizer. Air
fuel ratio is 22 and boiler evaporation rate is 10. Blow down or condensate is not
recovered in the system. Specific heat of flue gas is 0.23 kCal/kg °C. Find the
temperature rise in the economizer.

(W) s SAISHD 5 2ol dU0l Gellddl GloEMi ©SsldlHIen ddlidd 8. oy
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Q.4

Vg4

(©)

(5)

(@)

()
(b)
(@)
(©

(5)

pslellilonel]l §& A o dludled 310°C to 180°C Yl €2 V. &dl wa
WA dQlell QIR 22 e 6llBdEed]l ©AURe QIR 10 8. dlSIGel & w
55241 35a3] adl «tell. s Axsl W Ri(ss €l 0.23 kCal/kg °C B. 31 Uil
8 5lelH1952e] Adl UlQfletl dluHleistl deiR) 2.
In a continuous process plant, water is used to cool 5 ton oil per hour from 230 °C to
110 °C. Water temperature is increased from 25°C to 80°C. This water then flows
through dearetor.
(i) Draw line diagram for parallel and counter flow arrangements with all
parameters
(if) Find LMTD for parallel and counter flow arrangements. Give your comments
for the results.
(iii) Find flow rate of water from heat exchanger. Specific heat of oil is 0.5 kCal /
kg°C.
A5 AL ALddL LAY WElloH] WS SALSHI 5 21 AH wledel 230°C &l 110°C
Yl 635 sl ulQll augy 8. A1 UIRlleil diunistMi 25°C &l 80°C Yl aulR)
AU B B ULl wllparell (SA2M1 Y 8.
(i) UHIdR A 51622 &6l Aoy HI2efl wI5(d €12, WA wul VAR
detl UR tdldl.
(i) LMTD HHid? 24 51622 sl HI2 2t Aniell sy Al A (A9 qud).
(iii) uIQlell €le wN&A-auiel] &4l ). 24 w1l WRilss €le 0.5
kCal / kg°C dIR\.
What are the sensible heat loads for refrigeration and air conditioning systems?

07

09

03

Enlist.

Asos32101 el AR 5(S21e{1oL HI2 Aelodd Goslell 11 SUL SAUL B? ). 03
Why drain is required in steam system? Explain necessity of condensate recovery. 04
11U H{1UU Seiefl 3H e ld & B? $3eA 20l 35l AUl YUl oy

One air compressor system provides following data. Find out isothermal efficiency 07
and specific power consumption for compressed air system.

Flow coefficient as per IS = 1.1

Motor power input = 110 kW
Efficiency of motor belt drive = 67%

Nozzle diameter mm = 0.08 metre
Temperature of incoming air = 40 °C
Pressure of incoming air = 1.03kg / cm?(a)
Pressure before nozzle = 1.1 kg / cm?
Temperature before nozzle = 45°C

Pressure before receiver = 3.3 kg / cm?
Universal gas constant = 287.1J/ kg °K
Pressure difference across the nozzle = 0.04 kg / cm?

s VR SRR Ydld] deil elgel WLHleR Hiudl [+l (BHdl HA B, o9
1 uefl SludReAl vipAleHe sRiesdl v WALELS UldR SeAULd

S

sl sluglellueuais), IS Yoy = 1.1
Ylezell 9elye uldr = 110 kW
Hleell A2 slodefl sidedidl = 67%

oll6ell Iy mm = 0.08 metre
e wlddl sdlsj diumlel = 40 °C
e wlddl edls eod1l = 1.03kg/cm?(a)
oll»e U o] eIl = 1.1 kg / cm?
oll%¢ U&lof dluHlet = 45°C

Aldrs] eodll = 3.3 kg / cm?
Y(eldd AY sleese = 287.1J/ kg °K

sll€efl 119101 WA Uelo] £e1Qlell dlaid=0.04 kg/ cm?
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Q.4 (a) Explain cooling load by infiltration and ventilation in depth. 03

Usl4a () 00§60 wa d(2AQueiell adl (621 1R (AN Gud] wa Yud), 03
(b)  Write names of major three types of steam traps and state their working principle. 04
(O) YU ARl USIRelL 1M 2Usil ol wa detl (51 [Blue 2alid). o¥

() What is parallel flow and counter flow in heat exchanger? Explain shell and tube 07
type heat exchanger with neat sketch. Write equation for overall heat transfer
coefficient and LMTD with all notations.

(5)  UHIdR &6l wal 51622 &6l €le WA UL A9 Mo o 2lsY Ele 09
W Ae2 229 HIS[A ALA YU €le NefAexR HI2 wdulld €l 2ius
W AHidR AU 51622 6l €le WA HI2 LMTD il il Yol dul e

€35 elleglet Ml
Q.5 (a) Explain flywheel effect in reference to air-conditioning with neat sketch. 03
usts () WS(52AAI0L selldcsld MU 2289 WIS [d 418 M. 03
(b) Discuss regarding how to reduce air-conditioning load in reference to the affecting 04

factors for the same.

(1) RSlell W5(52AeATL @12 el2tsal Hiell Heluilefl Ul 53 o¥
(c) Explain air-conditioning cooling load calculation for your bed room. 07
(5)  eRell Ydloll RS UL W5(52Ue(laL dlSedl ARld3] UHdl 09

OR
Q.5 (@) What are the factors which affects the performance of fans/blowers of refrigeration 03
or air-conditioning systems?
Usls () Us2Uel e AR seSlaleflo] (Aol Uil/eludetl Uetida SALURMO 03

YR 53 8?
(b)  What are the latent heat loads for refrigeration and air conditioning systems? Enlist. 04
() AUs2lel vial AR 5[5l HIR Goxlell Ao Sle IR UL SAUL B? Gui). oY

(c) A theatre having capacity of 600 person per time and required cooling for winter 07
season. Outside design conditions are 30 °C dry bulb temperature and 50% relative
humidity. Inside design conditions are 20 °C dry bulb temperature and 60% relative
humidity. Ventilation air quantity is 0.25 m® person. Use psychometric chart for
other data. Find sensible heat load, latent heat load and sensible heat factor for the
design.

(5) A5 dlAer Bell Aos 5012 600 ULl B, Al Gellanlef] g Ul 09
W5(5215 5 lefl WAL B. W&ReAl [SPLoel ReUld: 30 °C Y51 2l
dlUHlel el 50% 31a2ld &)(H(SE] AU vieedl [SHLeel [Re1(d 20 °C sl
AN lef dludlel 4a 60% 1a2ld &ML, sdlell aseell = 0.25 (Al2ALUel]
%031 Alct) m¥/ person, ULRSIAZ] ULl GUALIL 5. w41 eflAe HI2 Aliwd
Ele MR, saliell & 52Ul AU AX] wa AR{lwd €le Fser 2.
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