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Subject Code:3361907 Date: 20-11-2019
Subject Name: Thermal Systems And Energy Efficiency
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Instructions:

Q.1

Q.2

UH. 2

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.
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Answer any seven out of ten. caiuizl SISUBL Ald<ll syALoL AL 14

State the primary and Secondary sources of energy.

B, Ul WIAMS 2 LRl 230dl syrLAl.

Define heat duty for a heat exchanger?

‘dlz visuAenr’ Hi élz a2l 24 92

Give the classification of industrial furnace.

2ielP1s Meéld anils2m 53,

State the functions of steam strap

222U o 513 syuAl,

State the relation between COP and kW/ton of refrigeration?
COP and kW/ton 115 25lsy221dl AoiH, quil,

Define Co-generation system.
51-6% 391 Al carvAL BULL

Define thermal efficiency of the air compressor.
212 SIFUAL Al 43NA SIA2BAL <Al ALvAL AL,

Define Free Air Delivery.
3l w12 Reflazl dl v 240,

List some common applications of heat exchangers.
dlz visuAsr2 <Al U1MLA GUAIldLLL L ALl o,

List the different types of thermal system used in industry
Heszilaul AuRldl syl syl usieell aia Aleen <l gl oicual,

A boiler is generating steam at a rate of 7kg per kg of coal from feed water at 03
27-C, which contains 3000 kJ/kg of specific enthalpy. Evaluate the boiler
performance by Direct method if Calorific Value of coal is 30,000 kJ/Kkg.
Take Specific Heat of water as 4.2 kJ/kg.
25 6lOaR Uld (AU sl eed ARl 29°C diumi-daion weildidl 3000 o3
kilkg srzell (Agily vi-aqul qa1adl 2214 sdls AL 9kg Al €2 Gelued 52 &9 6yl
slaldll saidllss dey 30,000 kIKg SlA dl $1AR52 HAS Yorod 6lHER <L 51
HeHise 520 el [Aeile Gui 4.2 k/kg €l

OR
Enlist the different types of losses calculated for evaluating the boiler 03
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performance.
BUSGER 2122HAL 513 HRLis HIZ oAZ] 5241 (A8 Us1RAL 42l 212l 2414,

Explain inverted bucket type steam trap with sketch.
a2 0152 U512l 2211 2Ued, A4 BH15[d Al 53,
OR
Explain in brief about minor energy savings in steam distribution system
22lM dedlonad 2lz2H Hi MR G otad (AW 25Hi 4HMAlL

Give Classification of furnaces and explain any one of them.
59 | Ails201 53 515 weL 25 uHmdl,

OR
List energy efficiency measures for an industrial furnace.
Heezlid g2 (Mgsl) HI2 21D siglla- Hiudl 2l ol
One restaurant with capacity of 200 people is to be air conditioned. Outside
air condition is 36 °C dry bulb temperatures and 50 % relative humidity.
Inside air condition is 20 °C dry bulb temperatures with 60% relative
humidity. Ventilation requirement per person is 0.25 m3. Find out sensible
heat load and latent heat load for this restaurant using psychrometric chart.
200 HIRAIAL BHAL HAAAIDLS 2122 2R 5Elal01 s2a1 9 o181l sald A5l
ALV, dlUHIA 36 °C vt <AZla &HIELZ] U0 % £9.2iea<l gal HIZ Y51 ol
AlUHLA, 20 °C 24 Aa2la &HIEZL 0% 9. uld sdl de2laua <l or3<laud o.2u
M3 £9. VAL 222122 HI2 ARASIHZS 12l GUAIL 57 4 dedlotd (€2 QR 2 d2e2
REXCIERITLTR

OR
In a cold storage 6 tonne Potato at 40 °C temperature enters, where its

temperature is reduced to 13 °C in 8 hrs. If specific Heat of potato is 3.2KJ/kg
then calculate the cooling load produced by potato in KW.

25 51&¢ 22126041 6 tonne %1221 40 °C dlUHIA SIS 214 £9 654l def dlUHIA 8 5alls
Hi 13 oC s2a1ML 2419, €9, 6yl o221 il (Al Grul 3.2KJ/kg sid Al 61221 4l Ge™adl
selon dig «{l KW Hi oadzl s,

Explain in brief about opportunities for energy saving in steam distribution
system. .

2214 {lzslloraid nendl Hiz Got o1l dsl ZsHi dHmal.

OR

Name methods of boiler performance evaluation and Explain Indirect
Method.

BUSAR 51 HEAis HIz<(l usa A2l syBUAL AL Helglis2 HAL HHMAL.
What is fouling factor? State the factors affecting the fouling.
sidlol 5522 2124 9251601 4 2142 5241 Wk sypuAl,
OR
List the opportunities of saving energy in an Air compressor.
w12 SEUATHI G oALAAL GUIALAL ALEL o1-1al,

Write the steps for improving boiler efficiency.

SUOAAL SIAZBAL AHIRAL HISlL Y22AL Qv

OR
List the various losses in boiler.

USGEAL 6YEL 6YEL ] AIEL otelldl,
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12TPH billet is heated in furnaces. The temperature of billet is heated form
40°C to 1100-C. The consumption of oil in furnaces is 750 liters/hr with
specific gravity of 0.92 and CV is 9700 kCal/kg. The billet specific heat is
0.12 kCal/kgeC. Calculate i) % heat loss in furnaces ii) Efficiency of furnaces.
25 MgElul 12TPH ofldz o124 2 69, 6{ld2 40-C @l 1100-C Hl
AZH, 52ALHL UYL 89, BUSAAL A8 750 liters/hr €9, w5l zu. Adl2l 0.92 €
5a3léls 4ey 9700 kCal/kg. 9, oflaz<l wuzilsls €lz 0.12 kCal/kgeC. i dl 1)
Bl 42, % HI AL 2) Aslel s1eadL 2k,

OR
Explain the working of rotary hearth furnace.
2123 4 gegle 513 AR,

Calculate Free air delivery in m3/h and isothermal efficiency for air
compressor using following data. Nozzle flow coefficient = 0.98 Nozzle
diameter : 0.010 m Receiver Pressure 3.0 kg / cm2 Inlet Pressure 1.00 kg /
cm2 (a) Inlet air temperature 34°C Pressure before nozzle 1.04 kg / cm2 .
Temperature before the nozzle 40°C Pressure difference across the nozzle =
0.035 kg / cm2 .Gas constant: 287 Joules / kg K.
A2l [Aaudidl Guaial 521 242 51¥Uu2 W2 (5 212 ddlail m3/h 1i dibl e g6l
5125242 = 0,98 , e 2= 0.010 m, =ilaz eotw = 3.0 kg / cm2 , viz:
ordl Al eoll = 1.04 kg / cm2 ,%izR oxdl sdld diuHid = 40°C. dlraHi
£o4L0lL d5ldd = 0.035 kg / cm2 914 24405 = 287 Joules / kg K al.

OR
Describe pump up method for capacity assessment of air compressor with
equation.
212 SIFUUAL HHALAL HRUS A HIZ UFL Y HAL Y2 2AURL UHAL

State the steps required for energy conservation in furnaces.
SUHL G AAAB HiZAL waiilalL syrudl.

OR
Explain various industrial furnace losses with sankey diagram.
A5l sl Heedl 24P Mgl [A[4a dizily qumal,

The following are the data collected for a boiler. Find out the boiler efficiency
by indirect method.

Carbon content in fuel (C)= 84%

Hydrogen content in fuel (H)= 10%

Moisture content in fuel (m)=0.3%

Ambient temperature = 35°C

Flue gas temperature = 190°C

Humidity in ambient air = 0.023kg/kg of dry air

GCV of fuel=9,600 Kcal/kg

Surface temperature of boiler= 85°C

Sp. Heat of flue gases= 0.23kCal/kg °C

Sp. Heat of super-heated steam=0.45kCal/kg °C

Mass of dry flue gas= 25.36kg/kg of fuel

Actual mass of air supplied/kg of fuel=22.49kg/kg of fuel
Radiation & convection losses= 0.32%

Losses due to incomplete combustion= 0.02%

25 6O HI2 <2 Youotal 321 9. dl d olSER «{l s1Aeaidl O s1Rs2 ughlasdl sl
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5161 <l H12L 4QHL (C)= 84%

SLOSISY Al M1 QUL (H)= 10%

Moyl ML 24AHi ()= 0.3%

AUALARBL, AlUHLA = 35°C

5@ A, AlUHIA = 190°C

& HIEL 2l uHIL aldlazami = 0.023kg/kg of dry air
GCV il = 9,600 Kcal/kg

BUSERAL AUl AluHIA = 85°C

U, ¢l &4 94 Hi12= 0.23kCal/kg °C

2, dle Yur [$2¢ ar1m Hiz =0.45kCal/kg °C
HIA Dll5 $14 584 A4 = 25.36kg/kg of fuel
VIS HIA U5 212 Arald =22.49kg/kg of fuel
Uliee vl se4594 din= 0.32%

Y2 esel < |8 Adl Qi1 = 0.02%

Q.5 (@ Explain LMTD method of performance evaluation of heat exchanger. Also
explain LMTD correction factor.
USLU () dle 2isuAonz ugiHied Hetisd Hizdl LMTD ugild a4l dal LMTD 52524
5522 4L A1,
(b)  An oil-fired reheating furnace has an operating temperature around 1250 °C.
Air fuel ratio is 14:1. Average O2 percentage in flue gas = 12 %. Cp of flue
gas = 0.24 kcal/kg °C. Flue gas temperature is 750 °C, Ambient temperature =
40 °C, GCV of oil = 10000 kCal/kg. Using these data find out percentage heat
loss in flue gas.

(W) 2l 518 A2 Mgl 2HUZlL dlumid vietend 1250 °C 8. 24z g4a 2[00l 14:1
£9. &I U, UR1U UHIL 02 =12 Yo 9. 543141l Cp = 0.24 keal/kg °C €. 54314
AHIA=T50 °C, 2i%o{lae2 dlumld= 40 °C, »US4GCV = 10000 kCal/kg €. »il
(A1l BuAidL 53] sep0luHl Adl €l2 diud] 251912 LAl

(c) Explain energy conservation Act-2001 in brief.

(5) G wzail 51421-2001 < 2541 4Rl 53,

(d) List the opportunities for energy saving in refrigeration and air conditioning
system.

(S)  dlonrad vid w12 sadlacdll uendl Hi2 o s=1gdldl Guiicl H1E] stdldl,
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