Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - VI EXAMINATION - SUMMER 2025

Subject Code: 4361908 Date: 16-05-2025
Subject Name: Thermal Systems and Energy Efficiency

Time:10:30 AM TO 01:00 PM 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 authentic.

7. Standard data sheet (given with GTU syllabus) is allowed in examination.

Marks
Q.1 (a) What are the energy conservation measures we can apply in home ? 03
(D) &1 A1UQ) s3I G A4R21CI011 YA @19 53] A1 €1A? 03
(b) Why drain is required in steam system? Explain necessity of condensate recovery. 04
(61) 221¢ R23HHi STl 211 HI2 %37 &2 SeSode Rsuld] 219 Sl 2H¥d]. oy
(©) Explain energy efficiency for below thermal system. 1. Steam generation 2. HVAC 07
(heating, Ventilating and Air conditioning).
(8) oflAofl Yaid RI22H Hi2 Gl siRitHdl AHMd. Q. dRAN Bculga . HVAC 09
(811221, Ale2AZlar Hal AR soS)Uclla)).
OR

(©)  What do you understand by energy audit? Write important points to be covered while ~ 07
performing “walk through energy audit”

(8) Gl 1(S2ail 24€) §] B? " dles g Gl AA1[s2" 52l duid LIt Adlall HecaypRl 09

HelAl dufl,

Q.2 (a) State advantages and disadvantages of indirect method for boiler. 03
(1) ollgeR Hi2 Uel Ugldoll SIRIEI 21l ARSIUEI AU, 03
(b) Explain By-metallic strip. 04
(¢) ofiy-Aelfds 221y AHdl. 0%
(¢) Explain the general fuel economy and how to measure energy efficiency in the 07

furnace systems.
(8) Ao siadel AL Aol el vendlAAI Gl siRizHdl 5] d Hiud] d 09
AHwd].
OR
(a) Explain steam traps working principle. 03
(1) 283 20l s1- Rigid 23] 03
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Explain boiler efficiency with figure.

AlgER sIiaiHdIal 2A15(A 418 AH99l.

Explain steam distribution system.

221 [SRg0yRIol [RAR2H AHwd.

Explain Indirect method for performance evalution of furnace.
ciglall s132(13] yEisel HI2 U2t Ugld AHnd].

Explain general structure of furnace.

ciglofl A110 Uotl AHMA].

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

gle AN52Aox2i AR MdIG 2Hal UlAUAIE 8 B? Ad ial 2yol USRI gle
A5 o0l YUS 25U 2418 A1 ASER &l 210AFR IYRIIS 4ol LMTD 12 G|
A5 A18 sl A,

OR
Write down the application of furnace.
cilall GUA1al @,
Write down the factor affecting in performance of fan/blower.
Uuil/od142011 MeRlotal 24242 Sdl RGN @uil.
Explain in detail the factors affecting in the furnace efficiency.
ciglol] siRIZiAHdIG 24242 Sl URGAgf (A1 R diiol 3
List the opportunities of saving energy in an Air compressor.
R slatlARi Gl GiAIdY ]l HI2 8d dSlof] AIE] latidl.

What are the sensible heat loads for refrigeration and air conditioning systems?
Enlist.

(6) go38Uol Aol AR SoSlIoflo] RI2eH HI2 Acfloid 2RH0N ¢i1R §] 8?2 ARlcig 2.
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(©)  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 / cm2(a)
Pressure before nozzle = 1.1 kg / cm2
Temperature before nozzle = 45°C
Pressure before receiver = 3.3 kg / cm2
Universal gas constant = 287.1 J/ kg °K
Pressure difference across the nozzle = 0.04 kg / cm2

(8) 215 AR SIARR R12eH of|A YxCloll B2l MElol 52 8. S13RS AR [AeH HI2 AIgAYAd s1Fi2iHd
IS H¥of scll JJRlis = 1.1
HI2R VIR goiye = 110 kW
H12R dlce slgdd] siRigiddl = 67%
ollc <412 mm = 0.08 Hle?
e A19d] &diof cduHIol =40 °C
€2 A19d] 8dlo] £ai1RI = 1.03kg / cm2(a)
oA Usdi €11l = 1.1 kg / cm2
olls@ Ui diudlol = 45°C
{192 ysdi a1l =3.3 kg / cm2
Yloraid A Reris =287.1 1/ kg °K
oA URJ €611 dSIUd = 0.04 kg / cm2

OR
() Explain energy saving measures in a heat exchanger. 03
(1) gle AR50 Gl Giudall UaIdi 244, 03
(b) Explain energy saving measures in a compressed air system. 04
(61) s1ad2s 2R R2eHi G oiudoll Udldi 2w, 0¥
(©) Define LMTD for heat exchanger. 07
Derive the equation of LMTD for parallel flow and counter flow with diagram.
(8) glz AsAoxR HI2 LMTD UIw41Rd s3. 09
AHIAR M1E 2ol M(AMUIE HI2 LMTD o 1501 2415(d 2418 Aadl.

Q.5 (@) Write down points to Improving Refrigeration Efficiency. 03
(1) goReAol sRIZHAI JHURUI HIZoll HelA] AU, 03
(b) What are the latent heat loads for refrigeration and air conditioning systems? Enlist. 04
() 2522101 20l AR SoslRlellol RA2234 HI2 YH 2RH]ell &R ] &2 UIE] clotid, 0¥

Page 3 of 4



(c)

(5)

()
()
(b)
(c)
(c)

(S)

Define following terms.

1. Ton of Refrigeration

2. Refrigerating effect

3. Coefficient of Performance

4. Energy Efficiency Ratio

Also, show the relation between COP, EE and kW/Ton of refrigerating system.

oflRAall AGE] AR S.

1. 20l A1 A%l

2.2(5%2Ual 2442

3. s1n(lRlall Julis

4. Gl si¥2iHdI RN

BURid, COP, EE 2Hal kW/2al 2(5%2[221 [RA2eH ddall 2i6iéd aididl.

OR
Write down the parameters that affecting the efficiency of air conditioning systems.
R s051RI0flo] 2220 sIRi2HdIo 2142 Sdl URHIRN ¢uil,
Explain cooling load by infiltration and ventilation in depth.
gol(gceRIal Vol Alc2Ariote] adl g[Adl ¢iRal GlsiRIHi @ull 2ial AHd].

Calculating boiler efficiency by indirect method

* Type of boiler : Oil fired

« Ultimate analysis of Oil:

C - 84.0%; H2 -12.0%; S- 3.0%; O2 -1.0%; GCV of Oil- 10200kCal/kg
* Percentage of Oxygen in flue gas :7

* Percentage of CO2in flue gas :11

* Flue gas temperature(Tf) : 2200C

* Ambient temperature(Ta) : 27 0C

* Humidity of air : 0.018 kg/kg of dry air

* Radiation and other unaccounted losses : 3.5% (estimated)

W2l ugld &Rl olgerR sidziHdiof] a1eia?)

« ilgiRofl usiR: daell Aidg

« dciof 2ifd [A=dvel:

C - 84.0%; H2 -12.0%; S- 3.0%; 02 -1.0%; ddo] GCV- 10200kCal/kg
« 5 IRAHI A [SA%0iq] 251U 7

« 5@ JAHI CO20] 281913 11

« 5@ 1R4o] Uil (Tf) : 2200C

* AHIAUIRI0} dIUdIal (Ta) : 27 0C

« &dlof] Gl%: 0.018 (521/(521 s &al

« (SR0NcA3) 2ol 2 (Aot [EA10]] ofSAI0l: 3.5% (iEI¥d)

*ekk
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