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CALENDAR DESCR PTI ON

APPLI ED THERVCDYNAM CS MCH 206
Cour se Nane Cour se Nunber

PH LOSCPHY/ GOALS:

This is the basic course in Thernodynam cs necessary for the next two
t her modynam cs courses. |t gives the student a grounding in all the |aws,
st eam conpressors and engi ne heats.

METHCD OF ASSESSMENT ( GRADI NG METHOD) ;
See attached sheet.

TEXTBOXK( S) :
Basi ¢ Engi neering Thernodynamcs in S.I. Units - Joel (Longnans)
Thermodynam cs Tables in S.1. Uiits - Haywood - Canbridge University

REFERENCE TEXTS:

Engi neeri ng Ther nodynam cs

Wrk and Heat Transfer - Rogers and Mayhew - Longmans S. 1. Units

Ther modynam ¢ Cycl es and Processes - Hoyle & darke - Longnans




MY 4 - MCH 206

The co urse will cover chapters 1, 2, 3, 10, 13, 14 in Basic Ther nodynam cs
bj f Joel TAN

You will be tested on chapters 1 and 3 two weeks after conpletion of these
chapters.

You will be tested on chapters 14 and 2 two weeks after conpletion of these
chapters.

You will be tested on chapters 13 and 10 at the end of the course.

The marking systemw Il be AA B, Cand | and tests will be graded on
| ogi cal solutions, |ayout, sketches and ti diness.

It is expected that the student will be a regular, diligent and puctual
attender in class.



APPLIED THERMODYNAMICS

MCH 206-5

TGPI C NUMBER TGP C DESCRI PTI ON

| NTRCDUCTCRY Concept s

Wr k, Heat, Energy, Tenperature
Pressure Joul es , EQJ VALENT
Zeroth & First Laws

Essential of heat engine, cycle, efficiency

Wrk in cylinders, reversibility,
i ndi cators, neasurenent of shaft power,
ef ficiency, engine testing

CGeneration and properties of steam use
of steamtables, steamcalorinetry

Gas Laws | nvol ving Ther modynam c processes
Non-f| ow processes
Steady flow open system

Reci procating air conpressors and air
not or s

Carnot eyel e, reverslbility,
SEQOND LAW & | NTRCDUCTI ON TO THE
OCONCEPT CF ENTRCPY

Conbustion; air required for effective conbustion



THERMODYNAM CS MCH - 206

Unit #1 - Introductory Concepts

GENERAL OBJECTI VE:

The student will acquire a sound fundanmental know edge of Work, Heat,
Energy, Tenperature, Pressure and the Thernodynam c Laws.

SPECI FI C OBJECTI VES:

To be able tg define the term closed system
To be able {5 define the termopen system
To be able define the term boundary.

to
¥8 Bg Zg:g to differentiate between positive and negative work

1
2
3
4
g To be able to @¢LjaezLhg: Lef oy of STk nBAFHh Y cs.
- To be able t0 ¢opyert fromdegrees Centigrade to degrees Kel vin.
7. To be able to convert from degree Fahrenheit to degrees Ranki ne
8. To be able g . 9 . 9 '
define the term conducti on.
9. To be able . :
10. To be able define the term convecti on.
11, To be able 'O define the term radiation.
12. To be able 'O state Joule's Equivalent.
13. To be able tO gefine the termBritish Thernmal Unit.
14. $g gg 2312 tO define the principle of Conservation of Energy.
15 10 be abl e 'O state the First Law of Thernodynani cs.
16. To be abl e L0 define the term Calorific Val ue.
17. to :
18 To be able define Power.
19, Wth the s tO define Horsepower, kilowatt.
50, 1 NO.'s 310 define Horsepower Hour, kilowatt hour.
to will solve correctly the follow ng problens: Chapt
tudent 4

’Lﬁits#z - Heat Engine, Cycles and Efficiency

GENERAL OBJECTI VE:

The student will have a fundanental know edge of Heat engi nes, engine
cycles and efficiencies.

SPECI FI C OBJECTI VES:

To be able to define the term Heat Engi ne.

To be able to define the term source.

To be able to define the term sink.

To be able to recall the Law of Conservation of Energy.
To be able to recall the First Law of Thernodynam cs.

RN E



SPEQ FI C CBJECTI VES (Cont ' d) :

6.

7.
8.

9.
10.
11.
12.
13.

14.
15.

To be able to construct a basic flow di agramof a heat engine.
To be able to define the termworking agent.

-Crg bfeigli gnt?e???zteruct a basic flow diagramfor a heat punp and vapour
To be abl e %8 gipigfﬁtpﬁe operation of
18 Bg ggllg {0 exgl ain the operation of
To be able to explain the operation of
To be able }g expl ajn the oepration of
Q eater eye!€: - i

To be abl & to explal  tP& Sp&ratign &
To be able to explain the operation of

a reciprocating steam engine.
a steamturbine.

a four stroke cycle.

a two stroke cycle.

a { Gupo Sf eokengoner essi on
a ramjet englne.

Uhit #3 - The Gas Laws

GENERAL CBJECTI VE:

The student will be able to solve varied problens dealing with the Laws of
Conpr essi bl e Gases.

SPEQ FI C GBIECTI VES:

OCoO~NOUIRWNEF

P
O

=
N

To be able to state Boyle's Law.

To be able to state Charles Law.

To Bg ggfg Ig state the conbi ned Boyl e's.

To be able to State the characteristic Gas Equati on.
To be able to state Gay-Lussac's Law.
To De able to dehi BeDhNeokes M AV of OPadt 935. Pressures
To 2€ able to calculate the nolecul ar weight of a gas mxture,

Ng the above specific objectives the student will solve the
To Jowing problens fromthe textbook: 12-4, 5 6, 8, 9, 11, 12, 15
Usi be able to recall the gas Laws fromunit No. 3. _ _
fol be able to derive the fornula for the work done during the expansion
To & 9as according to the Law PV = C

be ale to devel op the relationship between pressures, tenperatures
T? vol ume of a gas obeying the Law PV' = C
0
To

and



SPEQ FI C GBJECTI VES (Cont' d);

13.
14.

15.
16.

17.
18.

19.

20.
21.

22.
23.
24.

To be able to define the termreversible process.

To be able to define the termirreversibl e process.

To be able to define the term Isothernal Expansion.

To be able to derive an expression for the work done during an

| sot hermal Expansi on.

To be able to define the termAdi abatic Expansi on.

To be able to derive an expression for the work done during an

adi abati c expansi on.

To be able to define the termlInternal Energy.

To be able to state Joule's Law. - J.

To be able to define the Specific Heat (o) of a gas at constant
ressure.

olbe able to define the Specific Heat (CQv) of a gas at a constant

vol une.

To be able to develop the relationship Q@ - &/ = R, where Ris the
gas constant. o _ _ _

Wth the aid of the above specific objectives the student w l

the follow ng problens fromthe textbook:

Unit #6 - Measurenent of Work, Power,

31 to 3-29 inclusive.

Consunption and Effici ency

GENERAL  GBJECTI VE:

The student will

be able to solve problens dealing with work, power,

consunption and efficiency.
SPEQ FI C GBJECTI VES;

©CoNog W NE

. To
. To

To be abl e
To be abl e
cyl i nder.

To be abl e

To be abl e
To be abl e
To be able
To be able

To be able

To be able
engi nes of

To be able
be abl e
be abl e
be able
be abl e
be abl e
be abl e

To
To
To
To

. Wth the aid of the above specific objectives the student wil
the follow ng problens fromthe textbook:

torecall SO4 Unit #1.

to define nechanical work done by a fluid expanding in a
to construct (hypothetically) indicator diagrans.

to explain the operation of engine indicators.

to eval uate recorder indicator diagrans.

to define swept vol une.

to define cl earance vol une.

to define indicated horsepower.

to calculate indicated horsepower for multi-cylinder
various cycl es.

to define brake power.

to cal cul ate brake power.

to calculate friction power.

to define indicated power hour (kwhr)
to calculate fuel consunption per kwhr.
to define thermal efficiency.

to define nechani cal efficiency.

13-1 to 13-18 i ncl usi ve.

sol ve

sol ve



Unit #5 - Properties of Steam

GENERAL  GBJECTI VE

The student will be able to deal correctly with various problens dealing
with the properties and generation of steam

SPEQA FI C GBJECTI VES:

To be able to define the termvapour.

To be able to define the termsaturation ternperature.
To be able to define the termabsol ute pressure.

To be able to construct the pressure - tenperature curve for steam
To be able to define the termsensi bl e heat.

To be able to define the termlatent heat.

To be able to define the term evaporation.

To be able to define the termwet steam

To be able to define the termdry steam

10. To be ale to define the term super heated steam

11. To be able to define the termenthal py.

12. To be able to define the termflow work.

13. To be able to recall the terminternal energy.

14. To be able to define the termdryness fraction.

15. To be able to recall the termspecific heat.

16. To be able to obtain the dryness factor fromthe steamtabl es.

17. To be able to explain the operation of a conbi ned separating and
throttling cal ormeter. _ _ _

18. To be able to obtain the dryness fraction using the conbi ned
separating and throttling cal orneter. _ _

19. Wth the above specific objectives the student will solve the follow ng
probl ens fromthe textbook: 2-1 to 2-18 inclusive.

Unit #7 - Ar Conpressors and Alr Mtors
CGENERAL CBJECTI VE:

©CONOOA~WNE

The student will be able to solve varied problens dealing with air
conpressors and not ors.

SPEQ H C GBJECTI VES

To be able to recall what indicator diagrans are.
To be able to construct a hypothetical conpressor diagram

To be able to derive an expression for the work done during a
conpr essi on cycl e.
To be able to define air horsepower.

To be able to calculate air horsepower.

To be able to define isothernal efficiency.

To be able to recall nechanical efficiency.

To be able to define overall isothermal efficiency.
To be able to recall swept vol une.

©X~NOUOA WNE



SPEQ FI C GBJECTI VES (Cont' d);

10.
11.
12.

13.
14.

15.
16.
17.

To be able to recall clearance vol une.
To be able to define volunetric efficiency.
To be able to define conpression rati o.

To be able to define milti-stage conpression.

To be able to construct a hypothetical indicator diagramfor a multi-
st age conpressor

To be able to obtain an expression for the condition for m ni mumwork
during multi-stage conpression.

To be able to obtain an expression for the work done per cycle for an
air notor.

Wth the aid of the above specific objectives the student will solve
the follow ng problens fromthe textbook: 10-1 to 10-7 incl usive.

UINT #4 - GOMBUSTI ON

Ceneral (bj ective:

The student will solve varied problens dealing with the conbustion of
solid/ liquid and gaseous fuels.

Speci fic (hj ectives:

© N ook whE

To be able to differentiate between el enent, conpounds and m xt ures.
To be able to define atomc weight and nol ecul ar wei ght.

To be able to wite the conbustion equations for C Hr S CO and the
vari ous hydrocarbons associated wi th Canadi an natural gas.

To be able to state the gravinmetric and volunetric conposition of air.
To be able to define conplete and inconpl ete conbusti on.

To be able to calculate the amount of air required for conplete
conbustion with or w thout entrapped oxygen.

To be able to calculate the anount of constituent gases in boiler or
furnace exhaust.

Usi ng the above specific objectives, the student will solve the
follow ng problens fromthe textbook: 14-1 to 14-16 i ncl usive.



