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1 Tech, DEGREE EXAMINATIONS, MAYAUNE 2010

HIRD SEMBSTER

HANICAL ENGINEERING

i 1201 ENGINE

ING THERMODYNAMICS

(REGULATIONS 200

Theve bours M - 100 marks

e b, Moller diagram

egcbometric chast wnd Refigorant property fables ar

permittel.
Ser ALL qestions.
PART 4 — 10+ 2= 20 marks)
What s et by s losed system?.

Give the eneris bakanee for steads fla systems.

Write the Clansiue statement of Secund s of
Fhermdensmics

Lt down the charsctesis

afentrops

hon a1 Pure substanee 1= caled s Gave some el
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Why sehenting s sed in Ransine exele?
State Dalons's Law of sl prossure.

e Compssibilie Factor.

How Wot bulb temperature is mesured?

[—

Changes 0 various peschimetric
pavamezers during semsible beating proces.

PARTB 5416~ 80 marks)

(a0 s of 005 ke of & fuid i heated at o oo
preseure of 2 har until the voln
00658 m, Calenlate the beat supplod
done:

oveupied
il the work.

G When the Muid i stenm, wtially dry
samrzed

i Vehon the fluid i aur watially at 350°C

o

B o eas b wnit the g s theough
e curbine a1t 17 ks and the prscer developid
By che tarine ic 1000 k. The pecifc
enthalpses of the gascs at et s outlet ane
5200 k) ki sl 360 ki respectivel. i the
Velbeities of the gases ot snlet and outles are
60 i amd 150 mis vespestively. Caleulate the
oot which et s rejected from the turbie
Find sl the e uf (he inlet pipe gven that
he spucific solame of the goes ot ol 15
05 k. w
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I

1 ki of mtrogen Guolar mass 28 kol 15
compressed veversibly and isothermally o
101 bas, 20°C 1o 42 bav. Caleulate the wark
done and the beat o during the pr

Aesuane nitrogen to be a prelect gas ®

Deterine whetber the  following cases
represent the veversible, inoversible o
mpossible b

ongives

11900 W o beat rejerted
S0 of heat reecred

@ 108 KW of heat vejectod

In cach case the engine is supphed with
1120 Jalisee of heat. The souree and sink
Lemperatire are maintaned 4t 560 K and
260 K rosprerively au
The tfemperature i  domestic Terzer s (0 e
maincained  L0°C. The  ambient air
temperatire 5 #°C 1E the hea leaking
Uhrough the. vefigerator s 3 KW, deterine
the least power necessary to pumy e s
heat contimuousls ©

o
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4ot eservons a0 SO0°C o cold reserson  15°C
e awailable. Caleulatc the horma) offones and
the work Tatin of & Carser cvele neng v as the
working fluid. if the masimum nd i
prssures in (i esele ane 210 b and 1 bar

G003 W of mtrugen contaimed i 4 esbuder
beind o piston e initially a1 105 bar and
15°C. The s 3¢ compresscd wothermall and
sevorsibly ntil the pressare s 42 bar

et the change of entrops. the heat fos
and the wark dame, and <keteh <he prcess on

v e Tt dingram. Assome mitrogen o 4ct 1x

G Find the specific volume of steam al 12 bar
absolote, shen the cordtion of steam o

1wt stoam with dryness fraction 0.
[ p——
5 super heed 1o the tmperature of
00, @
o

T o wogeneestive Hankine cxele omplaging 1o

pplicd 1o the.
Lirbine a0 b and B00°C il is exbawsiod 1o o
condenser at 0035 bor. The wtermediate bleed
ressares are chtamed such that the sntuation
Lemperatuse intercals are approximately squal
siviz pressures of 10 bar aod 13 bar, Caleulate the
amount of sem bled at each stage, the work otnut
of the plant per ke of steam and the cxcle effciency
of the plant. Assume uleal proc

closcd-ferd heaters, the steam i

s where requared




[image: image5.jpg]M@ A sl containa 2 gaseaus mixtore of
ormpositon by valme, 50% 1, and 20% U0, 1t

s desared that the maseure should be made in
Heoand 50% €O by
the mistue nsd adding
Some €O, Caleudate the mass of mixture o be

the propartion

4 per Kilomele of mistare and the mass
of €O 1o be added. The pressure and
Lemperature in the vessel romam cosstant
during the process. Take the molar mass of

bydrogen and cosbon momoxide s 2 kefkmol

md 25 Kyl z

i Write shorely on JouleThomsan coefficicnt, (11

or

@ A vessel of 15 m capacity contains osygen 31 7 bas
amd 407 The vessl 1 comnecte 1o ot wossel
I espacits contasming carbon manoxde a1 bar
and 15 A conerting valve s opened and the

ases m adiabaticall. Caleulate

@ The fmal emporatire and pressure of the

) The change in eutropy of the system,

o Oxyen, . - 2107 kifkomol K.

o earhon manoxide ¢, = 20 86 ol K
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the Following readims:

Dey bl temperntaise = 45°C
Vot bl temperatare = 25°C

Catealace the follawing

W Specific humidity

G selatice hamidity

i) vapous demsiy on air

G dew poist temperstuee and

@) enthalpy of mastare per ke of dry air

Take atmosphere pressure as 101325 bar

or

() i fowing at 100 ke per mote and at drs b
Cetepeeatore o 31°C and wet bulh temperatire
1 e adabasically sl another siream of
Aowing ot 150 kg por minate and a dry b
Cemperatare of 21°C and relative umidit of 5
Determne

@) sy humidity
e enchialpy at intermediate Level and

G dry bull semperatuse at mtermetie s
i bt peschrometsie chart and mass
sy balance cquations, then compare
vallos.





