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UNIT 1

Text

WHAT IS THERMODYNAMICS:

Our modern technological society is based laxge-
ly on the replacemeni of human and animal labor
by inanimaie, power-producing machinery. Exam-
ples of such machinery are sieam power planis that
generate electricity, locomoiives thai pull freight and
passenger rains, and internal combustion engines
that power automobiles. In each of these examples,
working fluids such a3 steam and gases are gen-
erated by combusiion of a fuel-air mixture and then
are oaused %0 aot upon mchaniocal devices v produce
power. “Predictions of how much energy oan be
obtained from the working fluid and how well the
extraction of energy from the working fluid ean be
accomplished are the provinoce of an area of engineer-
ing called thermodynamios’.

Thermodynamios is based on two experimentally
observed laws. The first is the law of conservation of

e 1 o
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euergy, familiar to the student from the study of clas-
sisal mechanios, Whereas in mechanics only potentia’
and kinetic energies are involved, in thermodynamies
the law of oconservation of energy is exiended o
inoclude thermal and other forms of energy. When
an energy transformation ocours, the same total enexgy
must be present after the iransformaiion as before;
in other words, according o the first law, *all the
different types of energy must be accounted for and
balanced out when a fransformation ocours®. For ex-
ample, in an automobile engine, a specifioc quantity
of thermal energy is released due to the combusiion
of gasoline in the engine ecylinders. Some of this
energy goes oui the tailpipe as heaied exhaust gases
and is losi; some is converied o useful work in mov-

_ing the eary and some is dissipaied to the air via the

cooling system. *Whereas the distribuiion of these
various types of energy is olearly of importance to the
engineer, who wants o obtain as much useful work as
possible from a given quaniity of fuel, ihe firsi law
merely states thai energy can be neither created nor
desiroyed; it does not provide information as o the ulti-
mate distribution of the energy in its various forms.?

The second law provides further informaiion
about energy transformaiions. For example, it places
a limitation on the amount of useful mechanioal work

2.
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that can be obtained from combustion of the fuel in an
automobile engine. The first law states that energy
must be conserved. Thus, according to the first law,

. all the thermal energy available from combustion of

the fuel could be converted to useful meohanical
work with no losses. Intuitively, however, we know
that thermal and other losses are present in the en-
gine. The second law provides a quantitative pre-
diction of the exfent of these losses.

*An understanding of thermodynamics and the
limitations it imposes on the conversion of energy
from one form to another is very relevant to what
is going on in the world today*. *With limited sup-
plies of conventional energy resouroes of oil and gas,
and with increased demands for an improved standard
of living and an accompanying inoreased demand
for energy, it is important that we obtain the max-
imum utilization of our oil, gas, and coal reservess,
Conversion of ihe chemical energy available in these
fuels to usable form should be done as efficiently
a3 possible. Further, we must examine the potential
of new sources of energy, such as ihe sun and the
oceans. Again, thermodynamics will be usged to
evaluate new energy sources and methods of oon-
verting the available energy to useful form.

~——From (1) (see Appendix 5)
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Notes

1/11  Predictions of how much energy can be obiained
from the working fluid and how well the exirac-
tion of energy from the working fluid can be
accomplished are the province of an area of en-
gineering called thermodynamios.

ERMATHRDEERRBLOER, EWAMNITRH G
KEBEROEBREBEBEIAHEE, XERZHH
NEFEXNTTIRFRHANTEE.
AT BMNE of WERANHIAMEIBEBNG,
2/25 .. all the different types of energy must be
" nocounted for and balanced out when a transfor-
* mation ococurs,
HAsEEHERN, SHAHRERAREIANRE, 3
BT PN, ‘

¢t 8 ¢



3/34 Whereas the distribution of these various types
of energy s oclearly of imporiance to the en-
gineer, who wants o obtain as much useful work
ag possible from a given quantity of fuel, the
first law merely states that energy oan be neither
created nor destroyed; it does not provide infor-
mation as to the ultimate distribution of the ener-
gy in its various forms.
REXLAMEANERNSEN TEBERARBA
RAEES, BAIBMEEA—ERNORBRERLR
ZRAERY: RME—ERMRORE: GREFR
REQlE, tAREMEX, EHBRAERUEXTEHERR
KRBT,
whereas FiEEBIFINBNHRE S5 BESIH
400, EATRANE, BTUSIHE—~»,
il gms
At high speeds the turbo-jet is more efficient,
whereas at low speeds the propeller is more effi-~
cient. BEEFTH, WMEBMIEAVLORERE: T
R TR, BIERHEAB[OBERER.

W hereas at high speeds the turbo-jet is more ef -
ficient, at low speeds the propeller is more effioient.
REBSEDHOREER; RAMEETCTH,
BERERBAROBERRE.
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be of importance = be important
be of value = be valuable
be of great use = be very useful
4/583 An understanding of thermodynamics and the
limitations 44 imposes on the conversion of ener-
gy from one form to anviher is very relevant
to what iz going on in the world today.
BT R H N T TR B B R B B
PR, XFEURTER R REOIH XN,
FHERM > R AT XRIVH which #EEM G,
5/56 With limited supplies of oonveniional energy re-
sources of oil and gas, and with increased demands
for an improved standard of living and an accom-
panving inorveased demand for energy, it 48
imporiant that we obiain the maximum uiiliza-
tion of our oil, gas, and coal reserves.
MY REERKPHERE BHNE, B2
BOFRBBE, Wi A mRA TS S ¥ B8R
HRIWH, HE-TIEENE, RN LBKRBE
BRI G, TREMREOBRE.
gy it is important, it is essential, it is suggested
L3 HMEIENT, RiBEEABLLER., X™TNG
i obtain TS g should obfain,

Exercises

A. Comprehension
‘o 8 o



Read these statements and decide if they are frue
(T), false (F), or not even mentioned in the text
(0). When a statement is false, supply the oorrect

information,

1) It is essential that we should fully utilize our
energy Tresources.

2) All ihe heat energy obtained from combustion
of the fuel is converted to useful mechanical
work with no losses,

3) The logical siructure of thermodynamios is the
result of many great men of science.

4) Iniernal combustion engines, locomoiives and
power plants are some of the inanimate, power-
producing machinery.

5) Thermodynamiocs can be used to predici how well
energy oan be obtained from a working fluid.

6) In a thermal power plant the steam is directly
used jo turn an electric generator.

7) The first and second laws of thermodynamios
are based on experiments.

8) The first law of thermodynamics siates both
the conservaiion of energy and the ultimate dis-
jribuiion of various forms of energy.

9) The second law of ihermodynamics imposes the

limitations on the transformaiion of energy, and
is applied fo predict quantitatively the extent of

e 9



