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CT-1 Timetable for Il year

CARE COLLEGE OF ENGINEERING
Il YEAR - ODD SEMESTER (2021-2022) TIME TABLE — CYCLE TEST- | (23.09.2021 TO 25.09.2021)

DATE  SESSION cIvIL CSE ECE MECH Al&DS
Fi
HE CEB3G2 - MARB3IST - CEB394 - MAB35T -
J-T-E EMGIMEERING DISCRETE ECEEEEEZE;TRQS:CGETAL FLUID MECHANICS DISCRETE
GEOLDGY MATHEMATICS AND MACHINERY MATHEMATICS
711.30
23.09.2021 AM
AN ADB301 -
530 .M CEBR301 - ECB395 - ECB397 - MEB3S1T - INTRODUCTION TO
TO STREMNGTH OF COMMUMICATION CONTROL SYSTEMS MANUFACTURING OPERATING
4.00 P MATERIALS -| EMNGINEERIMNG EMGINEERIMNG TECHMNOLOGY - | SYSTEMS
k.8 MAB353 - — MAB352 - MAB353 -
AM TRAMNSFORMS AND DIGITAL LINEAR ALGEBRA TRANSFORMS AND ADB30Z2 -
TO PARTIAL PRINCIPLES AND AND PARTIAL PARTIAL FUNDAMENTALS DOF
24.09,2021 11.30 DIFFERENTIAL SYSTEM DESIGN DIFFEREMTIAL DIFFEREMTIAL DATA SCIENCE
iy ﬁ” EQUATIONS EQUATIONS EQUATIONS
AN ADB351 -
; ] C58391 - EC8351 - EE8353 -
s e DATA ELECTRONIC ELECTRICAL DRIVES el
4.00 P.M STRUCTURES CIRCUITS- | AMND COMTROLS ALGORITHMS
N
10:00 £SB392 ECA352 MEB391 c58392
Al CEB302 - 9 = % i
b LU e e | OBJECT ORIENTED SIGNALS AND ENGINEERING OBJECT ORIENTED
PROGRAMMING SYSTEMS THERMODYNAMICS | PROGRAMMING
25.09. 201 11.30
AM
AN EC8393-
230PM | ooimneol o FUNDAMENTALS OF o -
T0 NETRLCTIE DATA STRUGTURES
400 P.M INC

__Z i
- :F
EXAX CELIL

Pagel77

50

Principal




CARE COLLEGE OF ENGNEERING

DEPARTMENT OF MECHANICAL ENGINEERING
ODD SEMESTER 2021-2022 TIME TABLE — UNIT TEST- 11 (12-10-21, 13-10-21& 16-10-21)

DATE SESSION IV YEAR 1l YEAR 1l YEAR
FN
10:00 AM i . —s THERMAL . FLUID MECHANICS AND
MES099 ROBOTICS MES595 CER394
TO . ENGINEERING- 11 MACHINERY
10.45 AM
b ol | T
12.10.2021 AN
3:00 P.M TESTING OF i METROLOGY AND —— MANUFACTURING
OMLT5 ME RS MER35 Jict FioH
TO AL 731 MATERIALS MEL MEASUREMENTS MER TECHNOLOGY -1
3.45PM
g TRANSFORMS AND
00 NAMICS O ANE | Al
100AM | Corsrol MECHATRONICS MEES94 DVNANICH OF MAR3S3 | PARTIAL DIFFERENTIAL
TO MACHINES BOTATIONE
13.10.2021 10.45 AM o :
AN
3:00 PM - TOTAL QUALITY OROss | RENEWABLEENERGY | Lo ELECTRICAL DRIVES
TO MANAGEMENT RESOURCES AND CONTROLS
345 PM
FM
000AM [ o POWER PLANT MEsses | DESIGNOFMACHINE | oo ENGINEERING
TO ENGINEERING ELEMENTS THERMODYNAMICS
16.10.2021 1045 AM
.. PROCESS PLANNING
300 P.M MESTI3 AND COST T R EERE e T EREEE R
TO aal kv L
= I 18 s
iR e ESTIMATION

e A -
EXAXM CELL

7 5 ﬂ?

Pagel7s Frincipai




CARE COLLEGE OF ENGINEERING
DEPARTMENT OF MECHANICAL ENGINEERING
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ODD SEMESTER 2021-2022 TIME TABLE —- MODEL EXAMINATION (22.11.2021 TO 27.11.2021)

CARE COLLEGE OF ENGINEERING

DEPARTMENT OF MECHANICAL ENGINEERING

DATE SESSION IV YEAR 11l YEAR HYEAR s
FN
: FLUID MECHANICS AND
22.11.2021 | 01:00 P.M s 0 THERMAL SHitiod
MEERDOG OTICS MES595 e . RY
(MON) TO MESh L ENGINEERING- 11 MACHINE
04.00 P.M
i A |
23.11.2021 | 01 :J;?P.M 1 TESTING OF \pgsor | METROLOGY AND | \pono MANUFACTURING
(TUE) TO OML731 | MATERIALS i MEASUREMENTS : TECHNOLOGY -1
 04.00 P.M A
S DYNAMICS OF TRANSFORMS AND
24112021 | 01:00 PM B Sy | : e
ME§79 J ONICS | ME8594 A MAS$353 | PARTIAL DIFFERENT
s, . MER791 MECHATR R O ATONS
04.00 P.M
N
25112021 | OL:00PM | ... TOTAL QUALITY _.. | RENEWABLE ENERGY ELECTRICAL DRIVES
(THU) TO GESMTT MANAGEMENT OROS1 SOURCES Beha AND CONTROLS
04.00 P.M
FN
26.11.2021 | 01:00 P.M : POWER PLANT DESIGN OF MACHINE ENGINEERING
(FRI) TO MEATSZ ENGINEERING | ME8593 ELEMENTS MES391 | THERMODYNAMICS
04.00 P.M
FN
PROCESS PLANNING
IT.&IQL%[!])H 01 3%?{;-” MES703 AND COST - sesmsmnas asss sasamessn
- ESTIMATION
04,00 P.M
k vz
EXAM CEL

Page1EQ

PRINCIPAL



Roll Number |

CARE COLLEGE OF ENGINEERING, TRICHY

DEFPARTMENT OF MECHANICAL ENGINEERING

CLASS: : I1 B.E MECHANICAL MAX MARKS HEL
SEMESTER: X m DURATION 1.00 Hrs
SUBJECT: % Engineering Thermodynamics CODE ME&S?1
COURSE NO i 0] DATE F7.09. 2021
ACADEMIC YEAR | : 2021 - 22 (0D EXAM Uniit Test 1
PART —A ({6 X 2=12Marks )
I ANSWER ALL QUESTIONS uldh co
1. | Explain [sothermal process with PV diagram K2 C391.1
2. | Summarize thermodynamic equilibrium. K2 C391.1
3. | Differentiate between point function and path function. 9] C391.1
4. | Define Zeroth Law of thermodynamics. Why it is so called? KI C391.1
5. | State the first law for a closed system undergoing a process and a cycle. Kl £391.1
6. | Define Second law of thermodynamics Kl C391.1
PART-B({1X 13=13Marks )
1] ANSWER ALL QUESTIONS Marks IE\-'I;'I co
Brefly explam the following:
07. | (a) {1) Point and path function (1) Property state process and path 13 K2 C39lL1
{111} Cuasi-siatic process.
(DR
A vessel of capacity 3 m® contains air at o pressure of 1.5 bar
and a temperature of 25°C. Additional air s now pumped into
the svstem until the pressure nses to 30 bar and temperature
b} rises to 60°C. Determine the mass of air pumped in and express 13 K4 C391.1
the guantity as s volume at a pressure of 1.02 bar and a
temperature of 20°C. if the vessel is allowed to cool until the
temperature is apain 25°C, calculate the pressure in the vessel.
m ANSWER ALL QUESTIONS Marks |E‘I-Te| i
PART —C{ 15X 1 = 15 Marks)
Muliiple Choice Questions
S0 17 https://forms.gle /SLCEQEcML{SEDEue? 15

Blooms Levels: K1 - Remember, K2 - Understand, K3 - Apply, K4 - Analyze, K3 - Evaluate, K& - Create
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Roll Number |

CARE COLLEGE OF ENGINEERING, TRICHY
DEPARTMENT OF MECHANICAL ENGINEERING

CLASS: 11 B.EMECHANICAL MAX MARKS S0
SEMESTER: m DURATION 1130 Hrs
SUBJECT: ENGINEERING THERMODYNAMICS CODE MEE®]
COURSE N0 C3nl DATE 15.09.1021
ACADEMIC YEAR 22l - 21 {ODD) ENAM Cwele Test - 1
PART - A(TX 2=14Marks)
| ANSWER ALL QUESTIONS IE:ZI co
I. | Express flow Energy. K1 C391.1
2. | What s reversed heat engine? Kl C391.2
3. | Define Clausius ineguality with its expression. k4 C391.1
4. | What 1s thermal energy reservoir? Explain the term source and it C391.2
Sink.
5. | Define the availability? Kl C391.2
6. | Sketch the p-V and T - 5 diagrams for Camot cycle K2 C391.2
7. | Define the un-available energy with examples. K2 C391.2
FART-B{ZIX 13=20Marks}
1 ANSWER ALL QUESTIONS Warks I.E;I'-ol o
08 | (w) [?-:ri-..'-: the steady flow energy equation and reduce it for a 3 K2 CH05.1
Turbine, pump., nozzle and a heat exchanger.
{ DR )
The food compartment of a refrigerator 15 mamtaimed at 4°C by
removing heat from it at a rate of 360 KVmin If the required
power input to the refrigerator 15 2KW, draw a block diagram
and determine: z : : 3
(b) 1. The Cocflicient of performance of the refrigerator. = 4 Coo3.2
2, The rate of heat rejection to the room that houses the
refnigerator.
A heat pump is used to meet the heating requirement of a house
and mamntein it 20°C. On a day when the outdoor air
temperature drops to 2°C, the house s cstimated to lose heat at
09 | (a) a rate of 80,000 KVhr. If the heat pump under these conditions 13 K5 Cais. |
has a COP of 2.5, determine the power consumed by the heat
pump 1 KW, Compare COP heat pump if it works on Carnot
principle between the same temperature hmits.
{ DR}
Arr flows through as adiabatic compressor at 2 kg/sec. The inlet
conditions are 100 KPa and 310 K and the exit conditions are
b} TOO KPa and 560 K. Consider TO 1o be 298 K. Determine the 13 K3 Ce05.2
change of availability and imeversibality.
AR L M BT
m ANSWER ALL QUESTIONS Marks Level o

PART —C { 100X | = 1D Marks)




1o 19

Multiple Choice Questions

hitps:/Torms.gle@XevkSEIUFsNA2L u®
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Roll Number |

CARE COLLEGE OF ENGINEERING, TRICHY

DEFPARTMENT OF MECHANICAL ENGINEERING

CLASS: : I1 B.E MECHANICAL MAX MARKS .
SEMESTER: L1 DURATION 45 mins
SUBJECT: Engineering Thermodynamics CODE ME&ST1
COURSE XD 391 DATE l6. 102021 FN
ACADEMIC YEAR 1021 - 12 (00D EXAM Unit Test 11

FART-A({6X1=121Marks)

I ANSWER ALL QUESTIONS uldh co
1. | Define Exergy. Kl C391.3
2. | Draw P-T {Pressure-Temperature) diagram of a pure substance Kl €391.3
3. | What iz meant by dryness fraction of the steam? Kl C391.3
4. | Summarize the advantages of using superheated steam in turhines. Kl C391.3
5. | Define pure substance. Kl £391.3
6. | Give triple point represented in P-V diagram. Kl C391.3
PART-B({1X 13=13Marks )
1] ANSWER ALL QUESTIONS Marks IE;'IDI co
o7. | @ [':.'V.!'Il.'lln the steam formation with I:.'EI:"'l-'.:ll'El sk{ctch and label all 13 K1 C3911
salient points and explain every point in detail.
{OR )
When will vou call a vapour superheated? Also, when will you
(b call a liguid as compressed liguid? Give examples for both and 13 Kl C391.3
explain with Tempemture vs Volume (T-V) diagram.
m ANSWER ALL QUESTIONS Marks l?;'l:‘.'l i
PART —C { 15X 1 =15 Marks)
Multiple Choice Questions
0% https://forms._gle/Oncwl VEydraGHervd 15 Kl

Blooms Levels: K1 - Remember, K2 - Understand, K3 - Apply, K4 - Analyze, K3 - Evaluate, K& - Create
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Roll Number |

CARE COLLEGE OF ENGINEERING, TRICHY
DEFPARTMENT OF MECHANICAL ENGINEERING

CLASS: - Il B.E MECHANICAL MAX MARKS 50
SEMESTER: : m DURATION 01.30 Hrs
SUBJECT: H ENGINEERING THERMODYXNAMICS CODE MERI9]
COURSE N0 C39] DATE 10.11.2021 FN
ACADEMIC YEAR 021 - 12 {ODD) EXAM Cvele Test - 11

PART - A (55X 2=10Marks )

| ANSWER ALL QUESTIONS IE-‘-:I o
1. | Define the terms boiling point and melting point Kl C391.3
2. | Write down the Vander Waals equation of state. How does it differ from the ideal K1 C3%1.4
¢as equation of state?
3. | What 15 the effect of regencration on the evele efficiency? Kl Ci913
4. | What is the difference between real and ideal gases? i C391.4
5. | What is the fundamental property of gases with respect to the product of p.v? Kl C391.4
PART-B{2X 13=26 Marks )
1 ANSWER ALL QUESTIONS Marks [ ST co
] : A sleam power plant used steam as working flund and operates a = . g
B4 | W) a boller pressure of 5 MPa, dry saturated and a condensc i K3 CasA
pressure of 5 KPa. Determine the cycle efficiency for (i) Camo
cycle (u) Rankine cycle. Also, show TS representation of bot
the cycles.
{OR)
Explain the working of Rehemt Rankine cycle with suitable
(b} sketch. And write the menits and demenits. 13 K1 CH05.3
5 kmol of carbon monoxide (CO) is stored in a 1.135 m’
container at 215 K. Determune the pressure using (1) ideal gas
cquation (1) van der waals equation. The constants in the van
o9 | (a) der waals eguation are 1463 KPa mkmol’. and 0.03%4 13 K3 Co05.4
m*kmol
{OR)
Explain the working of regencrative Rankine cyele with suitable
L] sketch. And write the merits and demerits. 13 K3 o054
m ANSWER ANY ONE QUESTION Marks 1 E\TE' co

PART —C { 14X 1 = 14 Marks)




ja)  |Define the following terms pertaining to pure substance

10 like water:

1} Sensible heating

2) Latent heating

3) Saturation states

4) Saturation pressure K3

5) Saturation temperature

6) Triple point

T) Dryness fraction

8) Super-heated steam and Degree of
super heat.

Co053

(OR)

{b)  [A vessel of capacity 3 m® contains | kgmol of Ny at 90 °C.
i} Calculate pressure and specific volume of gas

fii} If the ratio of specific heat is 1.4 evaluate C; and C..
fiii) Subsequently the gas cools to the atmospheric
temperature of 20 °C, the evaluate the final pressure of gas.
iv) Evaluate increase in specific internal energy. increase in
kpecific enthalpy, increase in specific entropy and
magnitude and direction of heat transfer.

Co05.4

Biooms Levels: K1 - Remember, K2 - Understand, K3 - Apply, K4 - Analyze, K3 - Evaluate, K& — Create
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CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT OF MECHANICAL ENGINEERING

CLASS: 1| I BE MECHANICAL MAX MARKS | 100
SEMESTER: L DURATION : | 3:00 Hrs
SUBRIECT: ! | Engineering Thermodynamics CODE : | ME&3%1
COURSE MO ;| €3] DATE : | 26.11.2021
ACADEMIC . -
021 - 22 (ODD EXAM : | MODEL
YEAR { d

PART — A (10 X 2 =20 Marks)

I ANSWER ALL QUESTIONS BT level Course
Chutcome
: Define concept of continuum? Kl C391.1
2 Distinguish between open and closed system? Kl C391.1
3, What is Heat pump? And COP of Heat pump. Kl 3912
4. What is reversed Camot cycle? And why it is not practical. K1 C391.2
5. Define triple point. Kl C391.3
. Draw the T-8 diagram for water and label all salient points. Kl C391.3
1. What is an equation of state? Kl C391.4
. What 1z the sigmificance of compressibility factor? Kl C321.4
0. What is the law of corresponding states? Kl 3915
10. | Summarize why humidification of air is necessary. Kl C391.5
PART - B {5 X 13 =65 Marks)
11 ANSWER ALL QUESTIONS BT Course
Level | Outcome
L1 | {ab | (i} | Briefly explain the following: 13 | K2 C391.1
(i} Nlustrate reversible and imeversible process. (ii)
Compare intensive and extensive properties. (iii) Compare
homogeneous and heterogeneous system.
{OR)
ib} | (1) | A stationary mass of gas is compressed without friction | 13 | K3 C391.1

from an initial state of 0.3m” and 0.015 MPa to the final
state of 0.15m° and 0.105MPa, the pressure remaining
constant during the process. There is a transfer of 37.6 KJ




of heat from the gas during the process. How much does
the internal energy of the gas change?

{a)

Air flows through as adiabatic compressor at 2 kg/sec.
The inlet conditions are 100 KPa and 310 K and the exit
conditions are 700 KPa and 560 K. Consider Tpo to be
208 K. Determine the change of availability and
irreversibility.

K3

C391.

(OR)

{b)

Air expands through a turbine from 500 KPa, 520 °C to
100 KPa, 300 “C. During expansion 10 Kl'kg of heat is
lost to the surroundings which is at 98 KPa, 20 °C.
MNeglecting the KE and PE changes, determine power kg
of air, (i) the decrease in availability (ii} the maximum
work and (i) the irreversibility. For air Cp = 1005
Klko K.

Ci91.2

e

{a)

Find the specific enthalpy, specific volume, specific
internal energy and specific entropy of steam at a pressure
of 10 bar when (i) the steam is wet with dryness fraction

0.9 (ii) the steam is dry and saturated (iii) the steam is
superheated to 300 °C.

K3

C39l.

(OR)

ib)

Explain the combined gas-vapour cycle with suitable
sketch.

K3

C391.

{a)

One kg of CO: has a volume of | m” at 100 C. Compute
the pressure by (i) Van der waals equation (ii} ideal gas
equation. The wvan der waals constants a= 362850
Nm*kg.mol® and b= 0.0423 m" kg mol.

13

K3

Cigl4

(OR)

{bj)

A steam power plant running on Rankine cycle has steam
entering HP wurbine at 20 MPa, 500 “C and leaving LP
turbine at 90% dryness. Considering condenser pressure of
0.005 MPa and reheating occurring up to the temperature
of 300 °C. Determine the pressure at which steam leaves
the HP turbine, thermal efficiency and work done.

C391.4

1a)

A certain sample of moist air exists at 35 °C DBT and 20
°C dew point temperature the atmospheric pressure is 760
mm of mercury. Calculate the relative humidity and
saturation ratio.

K3

C391.

L

(OR)

{b)

Atmospheric air at 1.0132 bar has 20 “C DBT and 65%
RH. Find humidity ratio, wet bulb temperature, dew point
temperature, degree of saturation, enthalpy of mixture,
density of air and density of vapour in the mixture.

C39].




PART —C {1 X 15= 15 Marks)

ANSWER ALL QUESTIONS

BT
Level

Course
Oatcome

An intemal combustion engine has the following
dimensions:
Diameter of cylinder = 550 mm; Stroke = 750 mm;
Compression ratio = 13.5. At the end of the suction
stroke, the pressure is | bar and temperature 316 K. The
compression follows the law pv'Y" = C. Determine,

a) The pressure and temperature at the end of

COmpression

b} The mass of the charge

¢} The work done during compression

d) The heat rejected during compression.
Take Cp=0.99 KJ'kp.K and Cv =0.707 Klkg K

C391.1

(CFR)

{b)

An office is to be air conditioned for 50 staff when the
outdoor conditions are 30 °C and 75% RH, if the quantity
of air supplied is 0.4 m*/min/person, find the following
a) Capacity of the cooling coil in tons of refrigeration
b) Capacity of the heating coil in KW
<} Amount of water vapour removed per hour.
dy Assume that required air inlet conditions are 20 °C
DBT and 60% RH. Air is conditioned first by
cooling and dehumidifying and then by heating.
If the heating coil surface temperature is 25 °C
find the by-pass factor of the heating coil.

C391.5

Blooms Levels: K1 - Remember, K2 - Understand, K3 - Apply, K4 - Analyze, K3 - Evaluate, K& - Create
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CARE COLLEGE OF ENGINEERING, TRICHY

DEFPARTMENT OF MECHANICAL ENGINEERING

CLASS: s Il B.E MECHANICAL MAX MARKS | : 70 Marks
SEMESTER: g 11 DURATION i 02.00 Hrs

SUBJECT: i Engineering Thermodynamics CODE MERM]

COURSE X0 I Can] DATE 10.12.2021
ACADEMIC YEAR 2021 - 11 (DD EXAM Additional Unit Test |

PART - A {2 X 2 = IE Marks)

1 ANSWER ALL QUESTIONS IEL-Il;l co
1. | Explain Isothermal process with PV diagram Kl C391.1
2. | Summarize thermodynamic equilibrium. Kl C391.1
3. | Differentiate between point function and path function. K1 C391.1
4. | Define Zeroth Law of thermodynamics. Why it is so called? Kl C391.1
5. | State the first law for a closed svstem undergoing a process and a cycle. K1 C391.1
6. | Define Second law of thermodynamics Kl C391.1
7. | What is Heat pump? And COP of Heat pump. Kl £391.2
8. | What is Refrigerator? And COP of Refrigerator. Kl C391.2
9. | Define the available energy with examples. Kl C391.2

PART — B {4 X 13 = 52 Marks)
I ANSWER ALL QUESTIONS Marks I.EaTeI co
Denve the steady flow energy equation and reduce it for a - :
19 | =) Turbine, pump. nozele and :-hu.'.:]! exchanper. 12 e e
(OR)
A vessel of capacity 3 m® contains air at a pressure of 1.5 bar
and a temperature of 25°C. Additional air s now pumped mito
the svstem until the pressure nises to 30 bar and temperature
(b} nses to 60°C. Determine the mass of air pumped in and express 13 K4 C39lL1
the guantity as a volume at a pressure of 1.02 bar and a
temperature of 20°C. if the vessel is allowed 1o cool until the
temperature 15 agam 25°C, calculate the pressure in the vessel.
A stationary mass of gas 1s compressed without fniction from an
imitial state of 0.3m2 and 0.015 MPa to the final state of 0.15m3
1 | and 0.105MPa, the pressurc TCTAIMINE constant -;!unn!_: the 13 K4 CI9L1
process. There is a transfer of 37.6kJ of heat from the gas dunng
the process. How much does the intermal energy of the gos
change?
(DR
Briefly explain the following:
) (i) llustrate reversible and imeversible process. i i i
{ii) Compare intensive and extensive properties.
(iii) Compare homogeneous and heterogeneous system.
Air expands through a turbine from 500 KPa, 520 °C to 100
KPa, 300 “C. During expansion 10 KVkg of heat 15 lost to the
12 | (=) surroundings which 1s at 98 KPa. 20 *C. Neglecting the KE 13 K4 C391.1
and PE changes. determine power kg of ar. (1) the decrease
in_availability (i1} the maximwm work and (in)  the




ireversibility. For air Cp= 1.005 Klkg K.

{DR)

A system contmins 0.15 m3 of a gas at a pressure of 3.8 bar
and 150°C. It 15 expanded adiabatically till the pressure falls
{b) to | bhar. The gas is then heated at a constant pressure ull its 13 K4
enthalpy increases by 70 KJ. Determine the total work done.
Take Cr= 1K)V kg K and C-— 0.714 Kl kg K.

C391.

I

The food compartiment of a refrigerator 15 maimtained at 4°C
by removing heat from it at a rate of 360 K3 mn. If the
required power input to the refngerator 15 2K'W, draw a block
13 | (a) diagram and determine: 13 K4
1. The Coefficient of performance of the refrigerator.

2. The rate of heat rejection to the room that houses the
refrigerator.

C391.

(D)

A hest pump 15 used to meet the heating requirement of a
house and maintain it 20°C. On a day when the outdoor wr
temperature drops to 29C, the house is estimated o lose heat
at a rate of 80,000 EVhr. If the heat pump under these
conditions has a COP of 2.5, determine the power consumed
by the heat pump in KW. Compare COP heat pump of it
works on Camot principle between the same temperature
limmits.

(b}

C391.

Blooms Levels: K1 - Remember, K2 - Understand, K3 - Apply, K4 - Analyze, K3 - Evaluate, K& - Create

e s riﬁ B 5‘5"‘%"’}
Faculty In-charge HOD Princijal
Dr. B. Gobalakrishnan Dir. DUR. Rajkmmar D 5. Shanthi
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CARE COLLEGE OF ENGINEERING, TRICHY

DEFPARTMENT OF MECHANICAL ENGINEERING

CLASS: H 11 B.E MECHANICAL MAXMARKS | : 70 Marks
SEMESTER: t 11 DURATION i 02.00 Hrs
SUBJECT: i Engineering Thermodynamics CODE i MERMW1
COURSE N0 I Cinl DATE i 0.11.2021
ACADEMIC YEAR 1 2021 - 11 (DD EXAM § Additional Unit Test 2
PART - A (9 X I = I8 Marks)
| ANSWER ALL QUESTIONS |EI:1|;| co
L. [ State the Kelvin Planck statement of second law of thermodynamics? Kl €391.2
2. | State the Clausius statement of second law of thermodynamics? Kl C391.2
3. | State Carnot’s theorem and its corollaries. Kl €391.2
4. | Define the term COP? Write the formulae for refrigerator & heat pump. Kl C391.2
5. | What 15 super-heated steam? Define degree of superheat and heat of superheat. Kl C391.3
6. | What is critical state? Kl €391.3
7. | What is sensible heat? Kl C391.3
2. | What is latent heat? Kl C391.3
9. | Define triple point and identify the tnple point of water. Kl C391.3
PART — B {4 X 13 = 52 Marks)
L] ANSWER ALL QUESTIONS Marks I.E;'I;‘.'I Co3
Two reversible heat engines A and B are arranged in
series. Engine A rejecting heat directly to engine B,
receives 200 k] at a temperature of 421°C from a hot
source, while engine B is in communication with a cold
0. | (a) sink at a temperature of 4.4°C. If the work output of A 13 K3 C391.2
is twice that of B, find
a) The intermediate temperature between A and B
b) The efficiency of each engine and
¢} The heat rejected to the cold sink.
(DR}
Air expands through a turbine from 500 KPa. 520 °C to
100 KPa, 300 °C. During expansion 10 Klkg of heat is
g lost to the surroundings which is at 98 KPa, 20 °C. " - P—
: Neglecting the KE and PE changes, determine power kg of ’ i
air, (i) the decrease in availability (ii) the maximum work
and (iii} the irreversibility. For air Cp = 1.005 Kl'kg K.
Air flows through as adiabatic compressor at 2 kg/sec.
The inlet conditions are |00 KPa and 310 K and the exit
L1 da) conditions are 700 KPa and 560 K. Consider To to be 13 K4 £331.2
298 K. Determine the change of availability and
irreversibility.

(DR}




(b}

A reversible heat engine operates between two
reservoirs at 600 °C and 40 °C. Engine drives a
reversible  refrigerator which operates between
reservoirs at temperatures of 40 °C and -20°C. The
heat transfer to the engine is 2000 Kl and network
available for the combined eycle is 360 KI.

a) Caleulate the heat transferred to the refrigerant
b) The net heat transfer to the reservoir at 40°C.

K4

C391.2

With the help of a schematic diagram, explain the
regenerative Rankine cycle and derive the expression for
its efficiency. Also represent the process in p-v and T-s
diagram.

C391.3

(OR)

]3]

Find the specific enthalpy, specific volume, specific
internal energy and specific entropy of steam at a pressure
of 10 bar when (i) the steam is wet with dryness fraction
(.9 (ii} the steam is dry and saturated (iil) the steam is
superheated to 300 °C.

K4

C3i9l.3

Define the following terms pertaining to pure substance
like water:

1) Sensible heating

7) Latent heating

3 Saturabion states

41 Saturation pressure

5) Saturation temperature

B Trple poimnt

Ty Dryness fraction

a1 Super-heated steam and Degree of super heat.

K4

C391.3

(OR)

]3]

A steam power plant used steam as working fluid and
operates at a boiler pressure of 5 MPa, dry saturated and a
condenser pressure of 5 KPa. Determine the cycle
efficiency for (i) Carnot cycle (i) Rankine cycle. Also,
show T8 representation of both the cycles.

K4

C3i9l.3

Blooms Levels: K1 - Remember, K2 - Understand, K3 - Apply, K4 - Analyze, K3 - Evaluate, K& - Create
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Unit, Cyele Test and Model Exam (1A) failed students Root Cause Analysis

SUBJECT INFORMATION

PROGEAMME: Mechanical Engincering

DEGREE: B.E.

COURSE: Enginecring Thermedynnmics

SEMESTER: 1l CREDITS: 04

COURSE CODE: MEE] REGULATION: R 2017

COURSE TYPE: CORE

COURSE AREADOMAIN: Thermal Engincering

CONTACT HOURS: 5 hours Wieek.

TOTAL MO, OF STUDENTS: -20

AVERAGE 30 OF FAILED STUDENTS IN ALL EXAMS: 17

issues due to climate changes, hence, they were

not attending the classes regularly.

S.na Problems raised by the students & faculty Remedies taken by the department
perspective

1 First three units were cover by on-line made, | Revision classes have been conducted for the first
hence students not properly understood the | three umits.
concepls.

2 Students were not understood some technical | Based on the student’s feedback, the same topics
concepts by the PPT & black board teaching | were explained by the animated videos and real-life
methods examples.

3 Facultics were complete the entire syllabus quite | Additional coaching classes have been arranged and
fast, Hence. students not able to follow all the | clanfy the students doubts.
topics.

4 Hard copy of the subject note was not given Based on the student’s feedback, hard copy of the

subject noles given.

3 Due to heavy run fall, students would not able | Usual class tme (9.00 AM — 4.00 PM) has been
to attend classes properly. extended one hour (900 AM — 5.00 PM) to improve

the teaching leaming process.

i | Some of the students were suffered by health | Those students were identified and special classes

have been conducted to enhance their subject
knowledge.

MNote: The above said remedies have been mmplemented and some additonal tests were conducted.
Bascd on the results analysis of the additional tests, it was noticed that. the pass percentage has been
enhanced significantly. The evidences were attached in the criterion 1.1.2.
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CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT - Mochamical Enpinocring

END SEMESTER RESLLT ANALYSE

2017 COURSE CODE & NAME: MEE¥] Enomcomg, Thormedymamcs

FACULTY MAME: v B Cobalalrsdans

ATTATNMENT LEVEL [0
ALLUTED MARKS 100
5.No Reg Numbir STUDBENT SAME GRADE

1 RI07201 14002] Joe Berlin B A
2 107200 14005 | Karthikeyan R A
3 R107201 it Maceshwaran P A
4 2107201 14007|Nasesh Prabha P A
5 B107201 14008 Pristan Ragumar A A
5 107201 T3009] Rocban K A
7 107201 14 50| Alfahath N A
8 107201 14 H2|Harharan 5 A
8 107201 |43 Hariram T A
1 RIOT200 1430d] Jayaprakash P A
11 07200 [L305]| Karkhikra] N u
12 RI07200 12 30 | Madhavan A u
ik RIOT20] 1430 karan 5 u
] RIO7T200 143 1 0]Pudin Aniory & H A
15 RI07200 1431 ] A
16 IR EE P 1]
17 EET} 411 3|Rayon Mathews R [y
18 o200 143 pshikimmar 5 []
L] R0 201 14116] Thanush M B
u RI07201 421 TJUdhayanimi K B

o 10 0

M i ]

i 11 ¥

B T 0

B ol 3

u LESSTHAN %1 4

A UA 0

Mo of Swmdents Atended i

ATTAINMENT % B

Course Dibcones ATTAINMENT LEVEL

Lkl L]

e 3

Co3 3

Cod 3

Cos 3

(T fie

Faculty In-charge
Dr. B. Gobalakrishnan

Page2l?

B =
C.Eranl B
HOD
. DR Rajkumar



Course Cutcoms Attamment [RZD1T)

XN & TR b

i
{

A TOOSE Al a2

ok a1"e soumdien o s

ool

0.1

[

a1

[HTE]

[N

i

cird

ol

LN ]

L]

[

E|EE|E(R

i \E‘_i

(o

e

LY

POLY

Cl CN R B

O ATTAISRAERT

oy e

BOF

fasit]

FREE

L

i

Baf

b

i, B8

X

O

o b

B e

i, i

il

==t

.06

G

o

Ll

coa

1ai

.43

0.60

oo

Rl

L

oaa

PR

LFy

Boo

o.oh

ain

oo

oan

o

aan

PageZlg




AVERAGE PO 2.20 1.28 .04 0.00 0.00 0.00 0.0 0u00 0.00 0.00
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CARE COLLEGE OF ENGINEERING

DEPARTMENT OF MECHANICAL ENGINEERING

=T

= =

e e B e

ODD SEMESTER 2021-2022 TIME TABLE - MODEL EXAMINATION II (13.12.2021 TO 18.12.2021)

DATE . i :—EI:T_..;-';.. R 2 [ s bz B HUCEAR ’
o A ] =P A0 S
FN o — .
13122021 | 0930 AM THERMAL eaoq | FLUID MECHANICS AND
(MON) TO MER0SS ROBOTICS MEBS95 | ENGINEERING- II CE8394 MACHINERY
12.30 P.M
FN
14.122021 | 0930 AM TESTING OF METROLOGY AND ) MANUFACTURING |
(TUE) TO ShUETEE MATERIALS MES501 MEASUREMENTS ME#331 TECHNOLOGY -1 |
1230 PM
FN TRANSFORMS AND
15122021 | 09:30 AM DYNAMICS OF T FERENT
; MES791 MECHATRONICS | MESS94 : MA8353 | PARTIAL DIFFERENTIAL
(WED) I0 MACHINES ACaioies |
1230 P.M |
FN . |
16.12.2021 09:30 AM TOTAL QUALITY RENEWABLE ENERGY ELECTRICAL DRIVES ‘
(THU) TO aEsi MANAGEMENT | OROSSI SOURCES e AND CONTROLS
1230 P.M o
17.122021 | 0930 AM POWER PLANT DESIGN OF MACHINE | ENGINEERING
e T0 MES792 ENGINEERING | MERS® ELEMENTS MES391 | rHERMODYNAMICS
1230 PM e
KN ROCESS PLANNING
18.12.2021 02:30 AM MES793 £ ENSSDDGBT eew T LT e Il |
@at) o ESTIMATION |
12.30 PM

Page220
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[ RoiNumber [ T | J [ T 1

CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT OF MECHANICAL ENGINEERING

CLASS: 11 B.E MECHANICAL MAX MARKS 100
SEMESTER: | I DURATION : | 3:00 Hrs
SUBIECT: Engincering Thermodynamics CODE ME&3®]
COURSE NO C3ol DATE : | 1T.12.2021, FN
ACADEMIC
1 - TXAN N .
YEAR 0zl - 11 (0DD) EXAM 1ODEL 1T
PART — A (10 X 2 = 20 Marks)
1 ANSWER ALL QUESTIONS BT level |  Course
Dutcome
. Express flow Energy. Kl C391.1
2 Define Zeroth Law of thermodynamics. Why it is so called? Kl C391.1
3 What is microscopic approach in thermodynamics? Kl C3%1.1
4. Why does free expansion have zero work transfer K1 C391.1
b Define Avogadro’s law. Kl C391.4
6. What is known as equation of state and when it can be used for K1 C391.4
engineering calculations?
1. What is real gas? Give examples. Kl C3gl4
£ Summarize why humidification of air is necessary. Kl C391.5
0. What is the law of corresponding states? Kl C391.5
10. | How the wet bulb temperature does differ from the dry bulb Kl C391.5
temperature?
PART - B (53X 13 = 65 Marks)
11 AMNEWER ALL QUESTIONS BT Course
Level |  Dutcome
11 (a) | (1) | The values of specific heats at constant pressure and at 13 [ K3 C391.1
constant volume for an ideal gas are 0.984 klkg K and
0.728 klkg K. Find the values of characteristic gas
constant (R} and ratio of specific heats(y) for the gas. If
one kg of this gas is heated at constant pressure from 25°C
to 200°C. estimate the heat added. ideal work done and
change in internal energy. Also calculate the pressure and
final volume, if the initial volume was 2 m".
(OR)
ib) [ (i) | A vessel of capacity 3 m* contains air at a pressure of 1.5 [ 13 | K3 C391.1
bar and a temperature of 25°C. Additional air is now

La]
o
0
1]




pumped into the system until the pressure rises to 30 bar
and temperature rises to 60°C. Determine the mass of air
pumped in and express the quantity as a volume at a
pressure of 1.02 bar and a temperature of 20°C. if the
vessel is allowed to cool until the temperature is again
25°C. calculate the pressure in the vessel.

(a)

(1

Derive the steady flow energy equation and reduce it for
a turbine, pump, nozzle and a heat exchanger.

K3

C391.1

(OR)

(b}

{1}

Denve the Clausius Clapeyron equation and discuss its
significance.
Write down two Tds relation.

C191.4

La)

5 kmol of carbon monoxide (CO) is stored ina 1.135 m
container at 215 K. Determine the pressure using (1) ideal
gas equation (1) van der waals equation. The constants in
the van der waals equation are 146.3 KPa m*kmol*, and
0.0394 m’/kmol.

K3

C3914

{OR)

by

(1

(ii)

A vessel of volume 0.28 m3 contains 10 kg of ar at 320 K.
Determine pressure exeried by the amr using (1) perfect gas
equation (i} van der waals eguation (i) generalized
compressibility chart. (Take critical pressure as 37.7 bar and
critical temperature as 132.8 K for air.

C391.4

(a)

A vessel of capacity 3 m* contains | kgmol of Ny at 90 °C.
(1} Calculate pressure and specific volume of gas

(ii} If the ratio of specific heat is 1.4 evaluate Cp and C..
i1ii) Subsequently the gas cools to the atmospheric
temperature of 20 °C, the evaluate the final pressure of
gas.

i1v) Evaluate increase in specific internal energy, increase
in specific enthalpy., increase in specific entropy and
magnitude and direction of heat transfer.

K3

C391.4

(OR)

(b}

(1)

A hall 15 to be air conditioned for the following data:

Outdoor condition 35°C DBT, 18°C WET. reguired comfort
conditions 20°C DBT and 60 RH, scating capacity of the hall
2000, amount of outside air supplied 0.35 m*/'min/person. 1f the
required condition s achieved first by adiasbatic humidification
and then by cooling. determine (1) capacity of cooling coil (n)
capacity of humidificr.

K3

C391.5

(a}

Atmospheric air at 1.0132 bar has 20 °C DBT and 65% RH.
Find humidity ratio, wet bulb temperature, dew point
temperature, degree of saturation, enthalpy of mixture, density
of mir and density of vapour in the mixture.

K3

C391.5

(OR)




{b) | (i) [ The exhaust gas of an internal combustion engine is found | 13 [ K3
to have 9.8% COz, 0.3% CO, 10.6% H:0, 4.5% Oy, and
74.8% Nz by volume. Caleulate molar mass and gas
constant of the exhaust gas. If the volume flow rate of the
exhaust gas is 2 m/h at 100 kPa and 573K, calculate the
mass flow rate.

C391.5

FPART —C (1 X 15= 15 Marks)

ANSWER ALL QUESTIONS BT
Level

Course
Drutcome

16 | (a) A system contains 0.15 m* of a gas at a pressure of 3.8
bar and 150 °C. It is expanded adiabatically till the | 15 | K3
pressure falls to | bar. The gas is then heated at a constant
pressure till its enthalpy increases by 70 KJ. Determine
the total work done. Take C, = | KI'Kg K and C, =0.714
KIKg K.

C371.1

(OR)

An office is to be air conditioned for 50 staff when the
outdoor conditions are 30 °C and 75% RH, if the
quantity of air supplied is 0.4 m*/min/person, find the
b} following

a) Capacity of the cooling coil in tons

refrigeration

b) Capacity of the heating coil in KW

¢} Amount of water vapour removed per hour.
Assume that required air inlet conditions are 20 °C DBT
and 60% RH. Air is conditioned first by cooling and
dehumidifying and then by heating. If the heating coil
surface temperature is 25 °C find the by-pass factor of
the heating coil.

of I5 K3

C391.5

Blooms Levels: K1 - Remember, K2 — Understand, K3 - Apply, K4 - Analveze, KS - Evaluate, K6 — Create
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Reg. Number | | | | | | | | |

CARE COLLEGE OF ENGINEERING, TRICHY

DEPARTMENT OF MECHANICAL ENGINEERING

CLARS: : | ITBE MECHANICAL MAX MARKS 100
SEMESTER: ;| I DURATION : | 3:00 Hrs
SUBIECT: : | Engineering Thermodynamics CODE : | ME&39]
COURSE MO 1| C39l DATE t | 9.1 2021, AN
ACADEMIC S o ] .
YEAR 021 - 22 (ODD) EXAM : | MODEL - I
PART — A (10 X 2 = 20 Marks)
1 ANSWER ALL QUESTIONS BT level | Course
Chutesme
l. What is microscopic approach in thermodynamics? Kl €391.1
2. Define Zeroth Law of thermodynamics. Why it is so called? Kl C391.1
3 Draw a schematic of a heat pump. Kl 3912
4. Define Exergy. Kl €391.2
5. What is meant by dead state? Kl C391.3
. Define triple point and identify the triple point of water. Kl C391.3
1. Define Avogadro’s law. Kl 3914
8. What is Joule-Thomson coefficient? Why is it zero for an ideal gas? Kl C3914
D. What is the law of corresponding states? Kl C391.5
10. | Summarize why humidification of air is necessary. Kl C€391.5
FPART - B (53X 13 = 65 Marks)
Il AMEWER ALL QUESTIONS BT Course
Level | Dutcome
11 | {a) | (2} | Denve the steady flow energy equation and reduce it for a 13 | K2 C391.1
turhine, pump. nozzle and a heat exchanger.
(OR)
(b) | (i) | A vessel of capacity 3 m’ contains air at a pressure of 1.5 | 13 | K3 C391.1
bar and a temperature of 25°C. Additional air is now
pumped into the system until the pressure rises to 30 bar
and temperature rises to 60°C. Determine the mass of air
pumped in and express the guantity as a volume at a
pressure of 1.02 bar and a temperature of 20°C. if the
vessel is allowed to cool until the temperature is again
25°C. calculate the pressure in the vessel.
12 | {a) | (i) | Two reversible heat engines A and B are arranged in 13 K3 [ C3912




series. Engine A rejecting heat directly to engine B,
receives 200 kJ at a temperature of 421°C from a hot
source, while engine B is in communication with a cold
sink at a temperature of 4.4°C. If the work output of A is
twice that of B, find

The intermediate temperature between A and B

The efficiency of each engine and

The heat rejected to the cold sink.

{OR)

b}

Air expands through a turbine from 500 KPa, 520 °C to
100 KPa, 300 °C. During expansion 10 Kl'kg of heat is
lost to the surroundings which is at 98 KPa, 20 °C.
Neglecting the KE and PE changes, determine power kg of
air, (i) the decrease in availability (ii) the maximum work
and (iii) the imeversibility. For air Cp= 1.005 Kl'ke K.

K3

C3912

Explain the steam formation with relevant sketch and label
all salient points and explain every point in detail.

C3913

(R

{b)

A steam power plant used steam as working fluid and
operates at a boiler pressure of 5 MPa, dry saturated and a
condenser pressure of 5 KPa. Determine the cycle
efficiency for (1) Camot cycle (i) Rankine cycle. Also,
show T8 representation of both the cvecles.

K3

Cigl3

A vessel of capacity 3 m3 contains | kgmol of N at 30 *C.
(i} Calculate pressure and specific volume of gas

(ii) If the ratio of specific heat is 1.4 evaluate C; and C..
{iii) Subsequently the gas cools to the atmospheric
temperature of 20 “C, the evaluate the final pressure of gas.
(iv) Evaluate increase in specific internal energy. increase
in specific enthalpy. increase in specific entropy and
magnitude and direction of heat transfer.

K3

C391.4

{OR)

b}

A vessel of volume 0.28 m3 contains 10 kg of air at 320 K.
Determine pressure exerted by the air using (1) perfect gas
equation (ii} van der waals equation (iii) generalized
compressibility chart. (Take critical pressure as 37.7 bar
and critical temperature as |32.8 K for air.

K3

C3914

The exhaust gas of an intemal combustion engine is found
to have 9.8% CO;, 0.3% CO, 10.6% H:0, 4.5% O, and
74.8% N: by volume. Caleulate molar mass and gas
constant of the exhaust gas. If the volume flow rate of the
exhaust gas is 2 m*'h at 100 kPa and 573K, calculate the

mass flow rate.

C3gls




(OR)

ib)

A hall 1z to be air conditioned for the following data:

Cutdoor condition 35°C DBT, 18°C WBT, required comfort
conditions 20°C DBT and 60 RH, seating capacity of the hall
2000, amount of owside mr supplied 035 m*/min‘person. if the
required conditon s achieved first by adiabatic humidification
and then by cooling. determine (1) capacity of cooling coil (1)
capacity of humudifier.

K3

Ci9l5

PART —C (1 X 15= 15 Marks)

ANSWER ALL QUESTIONS

BT
Level

Course
Outcome

A system contains (.15 m” of a gas at a pressure of 3.8 bar
and 150 °C. It is expanded adiabatically till the pressure
falls to 1 bar. The gas is then heated at a constant pressure
till its enthalpy increases by 70 Kl. Determine the total
work done. Take Cp, = | KI/Kg K and C. = 0.714 KI'Kg
K.

C391.1

(DR}

{b)

An office is to be air conditioned for 50 staff when the
outdoor conditions are 30 °C and 75% RH, if the quantity
of air supplied is 0.4 m*/min/person, find the following

a) Capacity of the cooling coil in tons of refrigeration

b) Capacity of the heating coil in KW

<} Amount of water vapour removed per hour.
Assume that required air inlet conditions are 20 °C DBT
and 60% RH. Air is conditioned first by cooling and
dehumidifying and then by heating. If the he-at!ruz coil
surface temperature 15 25 “C find the by-pass factor of
the heating coil.

C391.5

Blooms Levels: K1 - Remember, K2 - Understand, K3 - Apply, K4 - Analyze, K3 - Evaluate, K& - Create
ol
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Department of Mechanical Engineering

End Semester (uestion Paper Mapping

Year & Branch Il B.E. MECH Max Marks 100
Semester 1] Duration 3:00 Hrs
Subject Engineering Thermodynamics Code MES9I
AU Exam MonthYear | ApriliiMay 2019 Diate of Exam
PART — A ( 10 X 2= 20 Marks )
) vl G B Text/Reference/ | Book Page Exercise Question
I. Answer All (questions (Each Carnies 2 marks) iy - ek No. No. No.
I Differentiate between Intensive and Extensive R i
| properties. =
2. | Suate the zeroth law of thermodynamics. Tl 23
1. | Define entropy of a pure substance. Tl 63
4. | What is irreversihility of a process? Tl 45
5. | Write a short note on Mollier chart. R2 273
6 List the advantages in superheating of . i
" | steam. = 3
State the assumptions made in driving ideal
7. | gas equation using the kinetic theory of Tl 376
gases,
8. | What is Clausius-Claperyon equation? R2 23
g Identify the relationship between the partial 2
" | pressures of the constituents in gas mixtures. £
10. | How will you define Psychrometrics? R2 El2
PART-B(5X 13 =065 Marks )
Text/Re!
e £ 2 any Beok Exercise | Question
ANSWER ALL QUESTIONS other | PageNo. No. Na.
Bonk
The gas expanding in the combustion space of a
reciprocating engine has an initial pressure of 50
yio | | s bar and an initial temperature of 1623 °C. The i . ik
: initial volume is 50000 mm" and the gas expands - i :
through a volume ratio of 20 according to the law
p¥'* = constant. Calculate:




a) The work transfer and
by Heat transfer in the expansion process.
Take R =270 VkgK and C, = 800 Jkg K.

OR

The power output of an adiabatic steam turbine is
5 MW, and the state of steam entering the turbine
is pressure 2 MPa; Temperature 400°C; velocity
50 ms; elevation 10 m. The state of the steam
leaving the turbine is: pressure 15 kPa; drvness
fraction 0.9; velocity |80 m's; elevation 6 m.
Determine,
a) the change in enthalpy. kinetic energy and
potential energy.
b) the work done per unit mass of the steam
flowing through the turbine.

the mass flow rate of the steam.

04

A Camot heat engine draws heat from a reservoir
at temperature 600 K and rejects heat to another
reservoir at temperature Ts. The Camot forward
cycle engine drives a Camot reversed cycle
engine or Camot refrigerator which absorbs heat
from reservoir at temperature 300 K and

rejects heat fo a reservoir at temperature Ts,
determine:

a) The temperature T3 such that heat
supplied to engine () is equal to the heat
absorbed by refrigerator ().

by The efficiency of Camot engine and
C.0.P. of Carnot refrigerator.

OR

Air expands through a turbine from 500 kPa,
520°C to 100 kPa, 300°C. During expansion 10
kl/kg of heat is lost to the surroundings which is
at 98 kPa, 20°C. Neglecting the kinetic and
potential energy changes, determine per kg of air.
The decrease in availability,

The maximum work, and

The irreversibility. For air C =1.005 kJ/kgK and
=G T

Tl

i

fi.11

The steam conditions at inlet to the turbine are 42
bar and 500°C, and the condenser pressure is
0.035 bar. Assume that the steam is just dry
saturated on leaving the first turbine, and is

87




reheated to its initial temperature. Calculate the
Rankine cycle efficiency and specific steam
consumption with reheating by neglecting the
pump work using Mollier chart.

OR

A pressure cooker contains 1.5 kg of saturated
steamy at 3 bar. Find the quantity of heat which
must be rejected so as to reduce the quality to
60% dry. Determine the pressure and temperature
of the steam at the new state.

Tl

A vessel of capacity 3m® contains | kg mole of N,
at W°C.

a) Calculate pressure and the specific volume
of the gas. If the ratio of specific heats is
1.4, evaluate the values of Cp, and C..

b) Subsequently. the gas cools to the
atmospheric temperature of 20°C, then
evaluate the final pressure of gas.

Evaluate the increase in specific internal energy,
the increase in specific enthalpy, increase in
specific entropy and magnitude and sign of heat
transfer.

Tl

OR

CO: flows at a pressure of 10 bar and 180°C into
a turbine, located in a CO chemical plant, and
there it expands reversibly and adiabatically to a
final pressure of 1.05 bar. Calculate the final
specific volume, temperature and increase in
entropy. Neglect changes in  velocity and
elevation. If the mass flow rate is 6.5 kg/min,
evaluate the heat transfer rate from the gas and the
power delivered by the turbine. Assume COs, to
be a perfect gas and C.,.= 0L837 kl/kg K.

Tl

L

Atmospheric air at 38°C and 25% relative
humidity passes through an evaporator cooler. If
the final temperature of air is 18°C, how much
water is added per kg of dry air and what is the
final relative humidity?

3.1

OR

A perfect gas mixture consists of 4 kg of Nz, and
6 kg of OOz at a pressure of 4 bar and a
temperature of 25°C. Calculate C,. and Cp, of the
mixture.

If the mixture 15 heated at constant volume o

Tl

443

D22




50°C. Find the and entropy of the in internal
energy. enthalpy change mixture.

for Na: Co, =0.745 klkg K. Cp,, = 1041 klkg K
Take: For COz: Cv, = 0,633 klkg K. G, =0.842

klkg K.
TextRe/
daisr i ; Beok Exercise | Question
ANSWER ALL QUESTIONS Inl.;:::ler Page No. No. N,

Twao vessels, A and B. both containing nitrogen,
are connected by a value which is opened to
allow the contents to mix and achieve an
equilibrivm temperature of 27°C. Before
mixing in vessel A has pressure 1.5 MPa
temperature 50°C, contents 0.5 kg mole and
i |vessel B has a pressure 0.6 MPa temperature Tl 432 9,12
20°C. contents 2.5 kg mole. Compute the final
equilibrium pressure, and the amount of heat
transferred to in surroundings. If the vessel is
perfectly insulated. calculate the temperature
which would have been and pressure reached.

Take y=1.4.

OR

b i | mixture leaves the air-conditioning unit at 1.0 Tl

An air-water vapour mixture enters an air-
conditioning unit at a pressure of 1.0 bar. 38°C
DBT, and a relative humidity of 75%. The mass
of dry air entering is | kg/s. The air-vapour

bar, 18°C, 85% relative humidity. The moisture
condensed leaves at 18°C. Sketch the process in
the psychrometric chart and determine the heat
transfer rate for the process.

TEXT/REFERENCE BOOKS:

TR BOOK TITLEAUTHORS/PUBLICATION

Ti | B.K.Rajput, “A Text Book Of Engineering Thermodynamics * Fifth Edition.2017.

R1 | NagP.K., “Engineering Thermodynamics™, 5 Edition. Tata McGraw-Hill, New Delhi, 2013.

gy |B-S. Khurmi & JK. Gupta “A textbook of Thermal Engineering. 5. Chand & Company

Limited, Ram nagar, New Delhi, 2011
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CARE COLLEGE OF ENGINEERING, TRICHY
DEPARTMENT OF MECHANICAL ENGINEERING
Il B.E MECHANICAL ENGINEERING
ME 839] - ENGINEERING THERMODYMNAMICS

Unit Test -1
ANSWER KEY
Key works Marks
Part A
Isothermal process with PV diagram 2 marks
ri
Thermodynamic equilibrium- Thermal equilibrium, Mechanical equlibrium. 2 marks
T 230C 32C 12°C
LI 2 C
L 0°C 12'¢C  Ir'C
$2°C 12'c
{ur) Hefore () After |
A closed system reaching thermal
equilibniurm,
Point function and path function process with diagram 2 marks
1 DV 3nd Wy=EL
. D ™ W= 12
R A
1 \‘;'.
% -.
b
1, LY
4z
7 ST
Fip 44 Dulerima devwirs poi el janh S s
Zeroth Law of thermodynamics with diagram 2 marks




First law with process question — Energy can neither created nor destroved 2 marks
AU=Q-W
b .
ohange in heat added wirk done
intmal oy bzthe aysiem by the wystem
Second law with process dingram - The total entropy of an solated system can never 2 marks
decrease
Clunsins Statement of he Sevend Low:
Thia SEETETI
1] Part B Marks
{1} Poimnt and path function with neat diagram 1 marks
07. {a) (i1} Property state process and path wath duagram
Intensive Properiies, Extensive Properties:
3 marks
@ O]
N
b
-
S [ O
T
(L]
T
{1} Quasi-static process with disgram
.
i o bem £ —— 7 marks
~ bl HTATE 1
- 'al L
oy b - |I: '
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