
USN 17AU33

Third Semester B.E. Degree Examin ec.20l9/Jan.2020
Engineering Th amrcs
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Time: 3 hrs.

Note: 1. Answer any FIVE full
2. Use of Thermodynamic data

a gas

e = 0.20t - 5 $ W"t'mV. Where 't' is.Ifi€{tt*?nperature. The millivoltmeter is calibrated at
,.. tji" ri ,s*... 3n r r ,1 , r r

thermorqffi6&ads 70oC. +, (12 Marks)
:tt .d,,

L" ),1 .,,,=,:* fft* _{s&h",.a'm*, 
" "^ .. oR .d6,#'"

2 a. Define work and heat from theriirodynamics view ppffiMention simifarities between worka. Define work and heat from thefriddynamics view pdffiMention simifarities between work
and heat. &. d 

- uh.J\*" ^ry:l' (06 Marks)

b. Derive an expression for,q@kdone during quaffitatid process. ffi%.k (06 Marks)

c. Explain constant vohffirytrs thermometer pffltffiit sketch. .{r (08 Marks)
,\

",: ;Si!,. ui**l' \"ll'" ' -' 
^' 

k\. * Mqfln*le-2 ,.*,l\\*3 a. Explain Joule]#'ffiriment. Prove tffircmal energy is ffiferty of the system.
{u*.$,8 " " qi,: J- .dr (10 Marks)

b. 12kg of airpei'"minute is deliyertd"by a centrifusjilair compressor. The inlet and outlet

conditioti*Bf air ur" V, = l2m;;) Pr = I bar, Vg { 0"5*3ltg and V, = 90m/s , Pz:8 bar,

ice and sJSqGf ftoints. What tempeiel'tTfd would this thermometer show when gas

and liEbf loss to the is 700 kJ/min. @hlculate:

(10 Marks)

(04 Marks)
(08 Marks)
(08 Marks)

and,r.tqt$ "Points. What
mor*#%#Sads 70oC.

l, ';^-

'4'rul.-'t:i ii
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u"'t'liy
5 a. Define: q*s:flt

i) Air-fuel ratio 'jF

i) Excess airymiir*,

iil) Stoichiffia*hic air
iv) Enthalpy of combustion
v) Calorific value.

_"sry*:te
.c* * 'v\tt"$"
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Module-3

I of2
(10 Marks)



b, A 4 stroke, 4 cylinder petrol engine was tested at fuIl tluottle at constant speed' The

cytinders have dilmJ.rr'J S0mm"and stroke 100mrn, nret,,lygqy-nt1l".d 
1,:h," 

rate of 5'44

tLn" ,ra the plugs of the four cylinders were successffi:ihort circuited without the

tiung. of speed. Tf,e power *.ut*id *,al-?s follows: 
u ,:" 1*i'

With all cylinders working - 14.7 kW ,'*e' *,1

With cylinder 1 cut off- 10.1 kW :. 't-
Wittr cytlnder 2 cut off - 10.3 kW u\nlu 

*

With cylinder 3 cut off - 10.4 kW Se,:".'t
With cylinder 4 cut off - 10.2 kW

Calorific value of the fuel used was 4190ffi4rg. The clearance "?}ory 
of each cylinder is

l00CC. Determineii) ih. mechanica6dffiUi""cy ii) The ind[C4ed thermal efficiency

iiil fU" air standard.ifi"i"n"y. 
**T orL ,,i!i 

(10 Marks)

1.fu 
**{oR 

,f$

Derive the expression for thenm&*Jkiciency and mean.ff#,41fu pressure for Diesel cycle'

'-*uW 
**,."r (10 Marks)

During a test on a single *tlfuA* 4 stroke cvcle. 9r,|;n$it'" 
the folloffi *?,tlt:ll"*:

17AU33

(10 Marks)

(10 Marks)

wBT. With

(10 Marks)

(08 Marks)

(10 Marks)
(10 Marks)

6a.
b. During a test on a single cy.trp&er 4 stroke cVcle_ g1!;n€ine the tbllowmg clata ano resulrs

were obtained. MEP +6dut, t*"pt volume : l4,;{itres, speed = 6'6RPS, 19ad: 0'75kN'

radius of brake ;*m. U O.Zn, fuel consu$.p-q.ion : 0'002kg/s' calorific value of

f.r.t = 46000kJ&g, .,.&tir* water circulationo56.tskft, Temperature rise of cooling

water:33oC.
,w*sa*{**

rdi${. ,

te basis.

r) Brake
ii) Indi

thermal efficiencY.
balance sheet on

What is refrigeration? With ne-gt il{agram explain refrigeratiod.system.

iir)
Also

la.
b. Atmospheric air at 76cm*9fiItg barometric

helpofpsychrometric,tafflETDetermine: -.. wi) Tihe-relative nuffiY fl: o'"
::\ rFr-^ L..-:li+*, *^*ln i$u- $tiit''

iias 25'c DBrtffid 15'c
,,.45.

ii) The humidrlV rdio lsqt*ul

iir) The dew psi#.temperature - -,m,"1,*iv) The enthgliiy of air pel ks 
"f5[p.Yv) The partialpressure of vapour- , 

"'

dMfl?:r,r$ih

"4.

;!{*s*s:l!}r

, 100 p.r.o.-4f rquiring 0.5m3/minute/person.

9a.

b.

fi. ."q"irea copdithfls are achieved_.fii$t by cooling and dehumidification and then by

il;;] Ft"Ji" _flbuprcity of the hu*nidifier ii) cooling coil capacity iii) Heating coil

"uputiiy. ,,;u":, i"" " (12 Marks)

,qlt s& i,4\': ' '" .! Module-S&fl .il
Derive the Sxpression forothd irott er*ut work done by a reciprocating compressor of a

single stage, niglecting,.,9l@n". volume. (10 Marks)

Wiat dJyou-underfuthd'" by multistage air compressor? Mention the advantages of
(10 Marks)multistage air compre.P si6 n.


