Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - VI EXAMINATION - SUMMER 2026

Subject Code: 4361908 Date: 20-05-2026
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.

Marks
Q.1 (a) State the broad objectives of Bureau of Energy Efficiency. 03
(1) @=f sideiaial cyRiatl curus GagA FwId). 03
(b) Explain the need and importance of conducting an Energy Audit in an industry. 04
(1) Genorati Boiad 201132 s2alall w321 240 decdal Aandl. (3 3

(c) In a continuous process plant, water is used to cool 5 ton oil per hour from 230 °C to 110 °C. Water temperature is 07
increased from 25°C to 80°C. This water then flows through dearetor. 1. Draw line diagram for parallel and
counter flow arrangements with all parameters 2. Find LMTD for parallel and counter flow arrangements. 3. Find
flow rate of water from heat exchanger. Specific heat of oil is 0.5 kcal / kg °C.

(8) s 2udd ulBan wdiceai, 230 °C & 110 °C YN WA sclIs 5 2ol ddt 6 5al #i2 uiRlal Gulol &I 8. 09
uielle drusiel 25°C efl 80°C ¢l dtiRUIHI 4419 &. ugdl 241 yiefl Se:iel 4 8. 1. oyl uRHIeN 2419
HHIAR ol U[A UYIE gl Hi2 WIS(A 1R 2. AHIAR Aal U(A MUIE idl Hi2 LMTD M4, 3. gle
ANsAo%2ie] uiefloll Udis €2 M. ddd (AR 2123 0.5 keal / kg °C 8.

OR

(¢) Condenser is working in the process plant to cool pressurized steam. Condenser having total 12 numbers of tubes 07
and each having 10 meter length and 30 mm diameter. Cooling water flows in at 25°C and goes out at 60 °C.
Flow rate of water is 1.1 kg/ sec. Find cooling rate of steam, mean overall heat transfer co efficient for inside
surface of heat ex-changer, NTU and effectiveness of heat ex-changer.

(5) s A raiceai soB0R DRARAYHS GRANG 63 SAI HIZ SIH S D, SoBeA¥I §ct 1R otofl2l & 2al 35 09
20 22 diofl 20l 30 Hll curH ©R19 8. 5 UIR[l RUC dIUHIal AER Y4B & Viol $0°C dIUHIcl HEIR ¥ B.
yiefleal Ud1g €2 9.9 [521/A50S B. dl WRINall 5SS €32, &le ANSAo%0f] Bigoll 2U1Z] HIZ 2121 A5 2123
21052 2JNt?, NTU 2ial gle A0l 2421281281 N4,

Q.2 (a) A boiler has the following heat distribution: 03
(1) Heat utilized in steam generation — 45%
(i1) Flue gas loss — 30%
(ii1) Unburnt fuel loss — 8%
(iv) Radiation and convection losses — 12%
(v) Other miscellaneous losses — 5%
Draw a Sankey diagram, taking total heat input as 100%.
(1) oNgerai old yxat 21Relg RAcRRI 81 B:(i) cRIN Buieatai guid] R4 - 45%(ii) ¢ A2ig ofSAlol - 30% 03
(iii) ciiof] of QASIA AUl Ll RIo] afSAlol - 8% (iv) [SRNRAN Hal 2AdEal ofSRAlal - 12% (v) 2o [A[AY ofSlof
- 5%gd 2R dotyea 100% a1 dgfol sl s €.

(b) Explain any one steam trap with neat sketch. 04

(c1) s1guwr As 282 ual ez 2B 219 w204, (o} 3
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Q.3

(c)

(s)

(a)
(1)
(b)
(c1)
(©

(s)

(1)
(b)

(o1)

(c)

(s)

(a)
(1)

An industrial blower delivers 10 m3/s of air at a static pressure of 550 N/m? and velocity pressure of 50 N/m2. The
motor driving the blower consumes 18 kW of electrical power,Motor efficiency = 90% and drive efficiency =
95%.

Find: (i) The total pressure developed by the blower,(ii) The air power,(iii) The blower efficiency.

As ANNPIS ¢AlR 550 N/m? ofl R £61101 24al 50 N/m? ofl 421 £61121 U 10 m¥/s 841 UEIUIS &.6AIAR
Adigd] 1R 18 kW [Agd fSd diuR 8.4122 siiaiddl = 90% dl Slgd siietHdl = 95% & I Hi2
ofl Aot UEl ME:(i) cAIR &R [ASRIA §G EotIRl(ii) 691 1(5d,(iii) oAl SIRi2iHAI.

OR

Suggest energy saving steps to reduce energy loss in any 3 domestic appliances of your home.

AHIRI &Rall SIPURI 3 eRg GusENHI G¥lall cidlIS Bl2Isdl 12 Gt elRucloll Udldi 4ud].

Explain various losses in boiler.

olgfeRAi &al [AAL ofsAlot AHNd].

A theater of 500 persons capacity is to be air conditioned considering following data. Outdoor conditions: 30 °C

DBT and 50% RH, Indoor conditions: 20 °C DBT and 60% RH, ventilation air required: 0.35 m3/min/person.
Determine (i) Sensible heat load (ii) latent heat removed from air per minute. (iii) Sensible heat factor.

500 <AfSaxfloll 2iHdIgIn] (@322 ofldail S2lal eloiHi AUl AR S[05210S &Y HEfA. cigRell ulRR(AA):
30 °C DBT 21al 50% RH, &20f] uR2&i(d241: 20 °C DBT 21al 60% RH, dfc2A2ial 641 %¥33]: 0.35

m*/@(Gie/cif5d. Al ofldotl UE aiss) 52 (i) 2Adeaic 211N ai1R (i) WA RGie salaiel qyH v €2
s2d). (iii) A9eafld 2R3 R,

State advantage and Disadvantage of Direct Method for boiler.

oNgaR die 14 ugld ol diell 240l ARSIRIEI AUl

One reheating furnace has 10 TPH capacity of heating material. Billet is heated from 50 °C to 1200 °C. Oils
consumption is 700 liters/hour. Specific gravity of oil is 0.95 and Net calorific value of fuel is 9650 kCal/kg. Billet
is having specific heat of 0.12 kCal/kg °C. Find efficiency of furnace.

As elglr ¢l Hi 214 sdlofl etddl 10 TPH &l) 8. [ddzal 50 °C & 1200 °C ¢l 2RH s4IHi 2419 B.
ddefl 9uRiRl 700 (G12/sdIs 8. ddd] (AR Jxcdisyel 0.95 B Ad sadLle Uvy 3a?](Ss 3R 9650
kCal/kg 8. [AlA2Hi 0.12 kCal/kg °C ofl [ARI 213l 8124 &. dl eilofl siFfeiaiai M.

Find thermal efficiency of an oil-fired boiler by indirect method.
1. In ultimate analysis of oil following percent content are found C=84%, H2=12%,02=1% and S=3% 2. GCV of

oil = 10200 kcal/kg. 3. Steam generation pressure = 7 kg/cmz. 4. Enthalpy of steam = 600 kcal/kg 5. Temp. of
feed water = 60°C 6. Percent oxygen in flue gas = 7%. 7. Percent CO, in flue gas = 11%. 8. Temp. of flue gas =

220 °C. 9. Atm. Temp. =27 °C 10. Moisture in air = 0.018 kg/kg of air.

dd U2 Alddl GllgfaR Hi2ell B2l ofld Hol 8.

« 2i(dd ([A=av el el YRl1ag dd: C : 84.0%, H2 : 12.0%, S : 3.0%, 02 : 1.0%
* slacRlgf GCV = 10200 kCal/kg

« CRING £i1Rl = Tkg/em?(g)-2igH

* QRINg Ao Ic] = 660 kCal/kg

« gls uiellof diuaie = 60 °C

* g1 5 ARAHI A SA%61% = 7%

* QI §¢ RAHI CO% = 11%

* SI¥ §¢ 3R4o] dIUHIol (Tf) =220 °C

* AIHUIRIg] dIUHIol (Ta) =27 °C

« &dlofl Gl = 0.018 kg/kg S| &4l

W2l Ugld &R ollgaR siRiziadl N4l oflgaR Hie sisdledot iR yel N4,

OR

List energy efficiency measures for Boiler performance.

olgdl] s1310013] Hi2 Gosl siieiddiall HIUESIoll AIE] ol
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Q4

Q.5

(b)
(c1)
(©
(s)

(1)
(b)
(c1)
(©

(s)

(a)
(1)
(b)
(c1)
(©
(s)

(1)
(b)
(c1)
(©
(s)

(a)
(1)
(b)

(1)

Write down the application of furnace.

Aloll GUAN A,

List various losses in steam distribution system also Suggest energy saving steps in steam distribution system.

GRI0 [Aarer MeldlHi gdl [AQY osisioll A1E] 2411, aRi0 [AdRer Hendli Gl olRudoll ualdi vl
AUl

State the parameters affecting energy losses from furnace walls.

ciglofl Egiciaiefl aic Gllall ofS2Alotal 2442 Sl uRaIRN ¥2id].

Explain Pump up Method for finding Free Air Delivered.

YSA &Y UBIUISUI HI2 UdU U Ug(d AH1d].

One air compressor system provides following data. Find out isothermal efficiency 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 = 1.03 kg / cm? (a) Pressure before nozzle = 1.1 kg / cm? Temperature before nozzle = 45°C
Pressure before receiver = 3.3 kg / cm? ,Universal gas constant = 287.1 J/ kg °K Pressure difference across the

nozzle =0.04 kg / cm2

Slatl2iR ofldall B2l A1 UdIdUIHi 419 B. 1. Mdig elis: 1 2. AfluR gatier = 3.5 B2 3. ol 1
= 0.08 ¥1e? 4. go1de €atill = 1.04 [B2A1AH? 5. i@ &dig) dlUdicl = 30°C 6. NBE UBH] €GiIRl = 1.08
(B211/31 7. oll2sc UBE] diUaiol = 40 ° C 8. oll5d U £11LI €2 & = 0.036 [32A1/A 2 9. €41 3 A Reis =
287 J/kg K. Al oflAatl UEN ofl d11ct?) $2 (i) m*/hr i 5ct &4l [Acd21 (FAD) 44l (i) AHigNeid uigR

OR
Classify heat exchanger and state the characteristics of an efficient heat exchanger.
gle AsAo%20] Y2501 5 ol S1M21H gle A5 Ao%al] diifRIsdiA] erdl.
Explain infiltration and ventilation for air conditioning.
1R §(521(c191 Hi 641 of FatlSA2RUat 2ol AodlARIat AH¥IAN.
Suggest energy saving steps in heat exchanger and Air compressor.
1R s13V44A1 G ofudall UdldEi YU,
Define following terms.1. Ton of Refrigeration 2. Coefficient of Performance 3.Energy Efficiency Ratio
ofldall ACET AUIVAIRIA S2. 1) IS 201 Ag%¥20Acl R. S] AgIRMR4oe 215 usiHod 3. Gl siRf21Hd RNt
Explain use of ceramic coatings to increase furnace efficiency.
cilofl siRfaiadl asiRAl Hi2 RARAMS S22l Guilal AHMdl.

Describe practical measures that can be implemented in a classroom to effectively reduce its cooling load.

4oluisHi 5SSoll AR AASIRS 2d 821sUl HI2 Sl RIYEIR> YA dEfRASII dof dblat 53

OR

Explain flywheel effect of building material.

([Q(Csol 211142 ofl saRICEld 442 AHwA).

Explain the following in context of heat exchanger
(1) LMTD correction factor (ii) Fouling factor.

gle AsAox0i| 2AeciHi oflAoll HgiA] AHMC] (i) LMTD S5RI0l $522 (ii) $16(c1 522
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(c)

(s)

a) List different instruments used to measure various parameters during boiler testing. 07
b) A boiler running on coal is generating 8 ton per hour dry and saturated steam. Find the efficiency of boiler from
following data.

Steam pressure = 10 kg/cm2 (g)/ 180°C

Coal requirement per hour = 1.8 TPH

Feed water temperature = 85°C

Gross calorific value of coal = 3200 kCal/kg

A) ollgfaR udleiel e:(@ulal ARy ulaiel Hrudl Hi2 Guiloli Adidl [AfAY Aitialofl A1€] clotidl. 09
o ) SlaRel WR AUldg olgeR Uld SAIS 8 2ol AS] Al igH WRIN Beud 5 8. ofldall el U]l oflgeof]

sideiaal ME.CRIN il of 10 kg/em?(g)/ 180°C, Si@dlofl ¥3RUId A sclis = 1.8 TPH, €ls sd uiellg
dludlol = 85°C , slaRilofl sd 3a?l(8s 3y = 3200 kCal/kg.

*kk

Page 4 of 4



