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Subject Code: 3361907 Date:14-05-2015

Subject Name: Thermal Systems and Energy Efficiency

Time: 10:30am to 1:30pm Total Marks: 70
Instructions:

Attempt all questions.
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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.

Answer any seven out of ten. €Ml SlEURL Ulctoll wellol WU 14
Define Primary and Secondary energy sources with example.

WA Wal [l Goillctoll cautvanl, Belg0l AR AL,

State the function of steam trap.

Wl 2uq] sl wuul.

Define High grade and low grade energy source with example.

G oulatl U oflAl dfatarttl Gaslalldoll caulvaul, GelgWl Ut

AL

State the function of the furnace and write its main types.
Aede] 5121 Wal YuA YslRA QU

List some common applications of heat exchangers.

d2 AAAeo{l AMIeA GUABLARA vl

List different parameters necessary to measure boiler efficiency for Indirect
method.

A B8R £8lcl HUal Hzoll Myucual Id GuaoHl Acl 12 Hucl

Uscll %331 AAle:e{l el olottal.

Define Free Air Delivery for the air compressor and write its units.
AR SLYUR HER R AR Slllalell catvaul wal AsH cAul.
List the characteristics of an efficient furnace.

8w olgdol cllelRlscizAllell aLel oletial.

Define refrigeration and Air conditioning.

Q&R Wal AR s08l2le{lotell caltvaul Al

List the instruments used to measure various parameters of refrigeration and
air conditioning system.

Q&R Wal AR s08lalellolell el el NAH2R MUl HiZell

Uleollo(l 2LEl olotlal.

Explain energy conservation Act-2001 in brief. 03

G A& SIAEL-2001 of gsHi aARlol U 03
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OR
State the importance of energy conservation.

G AUR8llle] Hecl AHALAl.
Classify furnaces in detail.
aade] collsw eallal.

OR
Explain general concept of furnace with sketch.

Aol UHLIA vl ALs(A Ul uHestal.

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

udH S(Reopiatat youell M2 Gy wluldal Hiell GUlall gsHi

Al

OR
Explain inverted bucket type steam trap with sketch.

BoclSS Wb UslRell AU 2Ue] aulel uis(A Al 52A.

Explain energy saving measures for furnaces in context of following
parameter. (i) excess air (i) Heat distribution (iii) furnace pressure.

ol Actl URHNAl W& etdlotl Gl oAl clloll GULAL Bl

(1) atlRlell sal () WL [AdRal (3) adlef sount

OR
Using given data of furnace heat balance sheet draw sankey diagram using
suitable scale considering gross fuel input as 100 % --- (i) useful output 40 %
(i1) flue gas loss 35% (iii) wall loss 10% (iv) cooling loss 10% (V) stored heat
5%
WAL (Qotdal BUUR 20U FBA A MGl GBHL Aot HZell Aol
SLAUH A HAARA 100 % 8oty d1Rlal £1R1.-- (1) Bula(l
UB2Ye ¥0¥% (R) 56 A A 3uy (3) Rauct cu 10% (¥) gellol

A 10% (1) AUt G™L Uy

Describe pump up method for capacity assessment of air compressor with
equation.

AR sLYURA( FAE Hiuar Hizoll vu wu urafd uHlsel 4éld

celel.

OR
Describe leakage assessment method for air compressor with equation.

AR SLAUR HIZ Al Hiual Hizoll usa(Q uHls0l #uéld arlal

Explain in brief about pull down effect and storage temperature effect of
refrigeration.

RglsRaot HI2 YA SIGel UUR U Y clUHlol AU gsHIL adldl.

OR
State types of sensible heat load and latent heat load for refrigeration.

2512900t HI2 Aol Sle elR el ARoe Sl LR Ul
Explain for heat exchanger (i) fouling factor (ii) LMTD correction factor.

Sle AN&Ae? HIZ (1) $IGCloL 3522 (R) LMTD s382let ¥522 clulcal.

2/5

03
03

03
03

03
03

04

(0} 1

04
0¥

04

(0} 1

04

(0} 1

03

03

03
03

03

03

03
03

04
0¥



(©)
(8)

(d)

(S)

(d)

(S)

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

gle AelAo20] cd(l50L 5 Wal silatH dle AatAex2e{l cletl@lscll

eIl

One Plant has one compressor of capacity 1680 m*/h. Free air delivery of the
compressor is carried out by filling the receiver. The test data are as follows:
Receiver capacity : 10 m®

Interconnecting pipe : 1 m®

Initial pressure in receiver : 1.0 kg/cm?

Inlet air pressure to compressor 1.0 kg/cm? (a)

Final pressure : 8.25 kg/cm?

Time taken to fill the receiver : 3 minutes (180 seconds)

Power consumption during loading : 150 kW

Using these data find out free air delivery in m*h and specific power
consumption in m*/h/ kW.

A5 WelleeHias¢co HB/sals il Yrladl AR sLYUR HIR gl AR
Sldladl 222 Alar adlal saHl wcll Boll (Aotdl oA Yoy B,
AlaR atudl : 20 Hi® |, Boersasdlol weu - 4 i
3ullcde] AAlaR goual : 1.0 B /A

SUAQARUL ¥l sclle] eatal - 1.0 (o /A (AeAlR)e)

AN ecll : ¢.u Baw AN

AAlaR eRal HRal yHa : 3 Mlle (1¢o ASS)

Als eMAlet WaAR duR(al : 140 (Al

BURscl [Aotdlell Guallol 53lal AR 51U HIR HlP/sclsHl 5l AR

Nelladl ua 20 Gls war auriel HiB/scls/ (Belcdlenl il

OR
Calculate Free air delivery in m/h for air compressor using following data.
Nozzle flow coefficient = 0.98
Nozzle diameter : 0.08 m
Receiver Pressure — 3.5 kg / cm?
Inlet Pressure — 1.04 kg / cm? (a)
Inlet air temperature 30°C
Pressure before nozzle — 1.08 kg / cm?
Temperature before the nozzle 40°C
Pressure difference across the nozzle = 0.036 kg / cm?
Gas constant : 287 Joules / kg K

(Il [QotAlell Gulot 531 AR SLYUR W2 4l AR Slelladl
HB/scsui 0l
AR $Al slASlRUe2 = 0.¢¢
AP M = 0.0¢ Hl
AllaR eotwl = 3.4 Bo /A
EeR ¥l sallef €0l = 1.0% (5o /AH (RoAye)
wER ol scllo] dluMlet = 30° A
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Explain infiltration and ventilation for air conditioning system.
AR soslate{lol AlreH HIZ BotgleR ot el AodlAet UHALA

OR
List any five energy saving opportunities for refrigeration system.

5290t {lreH HI2 Gost ol HIZall 518 Ul uiu Guille(l auel

el

Explain in brief about radiation and convection recuperators, employed in
furnaces with sketch.

LU cURLdL 251210t el 50ASAt USIRalL IgureR vs(d wd
gsul aeldl.

OR
Why do furnaces operate at low efficiency? Write the range of approximate
percentage of efficiency achieved in furnaces. Also discuss the methods by
which furnace efficiency can be improved in brief.

Al HI2 8l Sl slle Al dure Al 8? dlHl Hodl
stdealcloll Ve 20 AUll. ddloll stleatdl auRal Hizell

Ut (A gsui aulal.

The following are the data collected for an oil fired package boiler. Find out
the efficiency of the boiler by indirect method.

Ultimate analysis of oil: C:84 % ,H,:13.0%, S:3.0%,0,:1.0%
GCV of 0il = 11000 kCal/kg ; Percentage of oxygen in flue gas =7 % ; Flue
gas temperature = 250 °C ; Ambient temperature = 27 °C ; Humidity of air =
0.02 kg/kg of dry air ; Cp of flue gas = 0.23 kcal/kg °C ; Cp of steam = 0.45
kcal’kg °C.

AUBA slAS W3y ASAR HIZoll (Qatdl olA Yool B Aell WU
UYd Urd(Q gl GlB8AHR E&tcl L.

WSAHo] WUAEINS WA@Y : C: ¢¥%, Hy:93.0%, S:3.0%, 0,
1.0 %, WBA GCV = 12000 (333l /(501, $¢f Axul wslloget YL
=9 %, ¢ QA cdlUHlet =U0° A, clddRQe] dAlUHlet = 29° A,
sl Ao YHIaL = 0.0R (5ou/(5ou ysl eall, $6{ A Cp = 0.23
33l /(Bou 2., ¥ cp = 0.¥u (B3l (5ou °A.

One restaurant with capacity of 200 people is to be air conditioned. Outside
air condition is 36 °C dry bulb temperature and 50 % relative humidity. Inside
air condition is 20 °C dry bulb temperature with 60% relative humidity.
Ventilation requirement per person is 0.25 m®. Find out sensible heat load and
latent heat load for this restaurant using psychrometric chart.

200 HIQRAe{l &l URladl WS R\ AR S0512UeS Sclle] O,

w&lRall eclle] Y5l oNAUe] cltuHiat 35° A. Aol AALla gHlslél uoy
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A shell and tube heat exchanger of following configuration is considered being
used for oil cooler with oil at the shell side and water at the tube side:

Tube side dimensions: 460 nos X 25.4 mm, OD X 2.11 mm thick X 7211 mm
long with 2 pass. Find out corrected LMTD for the heat exchanger. The
monitored parameters for counter flow arrangement as below:

Parameters Units Inlet Outlet
Hot fluid flow kg/h 720000 720000
Cold fluid flow kg/h 890000 890000
Hot fluid temp °oC 145 102
Cold fluid temp | °C 25.5 49

UBAH AR Ad AU At WS Yol UsIRa] 8le WeAoxR ¥ BUi
AUSA, A WSS, Wal Wl Yot UBS B. 2ol WBSatl HU: ¥S0
ool X uU.¥ HlMl, alelRell caur X .92 Hll astsie X vaa H{lal
AGLE (A WL AQ). il 8le AaAoR HIR $5S LMTD

A 51Bo2R A ARewHe HIZ HlolleR s3cl URuAl ol yosol B:

uRotal AsH gol A2 | wWlB2 A2
8l $q4vss scll (Bau/scus Y0000 | Y0000
5l6s $qB5s scll (Bau/scus 0000 | ¢E0000
8l $4BS dlulel o, LU 0%
S1GS $4BS cdAlUHlet o . UU ¥¢

An oil-fired reheating furnace has an operating temperature around 1250 °C.
Air fuel ratio is 14:1. Average O, 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.

AUBe slad Jeldlot aidle] UL clluHlel WEHA 140 ° A B.
AR At 2020 1¥:2 8. $¢ AAoj URRAA YHIRL O, =R % B. §¢
A™ Cp = 0.2¥ BABAI/(3oU A B. §¢{ AU AlUHLet YU0° A,
Aro{ladoe dlUMlet = ¥0 ° A, AMBA GCV = 10000 (5.3l /(3o B.

L (Aatcdloll Gualal 531 56 AUl Al éle Aol estaldl 0l

Explain the principle of Co-Generation System based on steam turbine with
diagram.

R 2ollgsol MURA Sl-%olR9et e Holl 513l Rtuld st AU
aelal.
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