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lns st.udy to an empmm.l smenee thermodynamics is actually
of con hanies to include tempera-
ture. By the p hanics it is possibl
to explain many of the phenumem hitherto the subject of
inadequate theories, and to determine many of the properties
by ealculatlons, some of which sxve hnnf.mg vnlua
t sense
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hyperb';lnic,n'ua ® W-M47o-477,432 f HEpurposeofﬂuschapteruwdz.scussthe inciples of d for a stat y closed system for any process is
H ther and the jon of these principk stated as: .
, to refrigeration cycles. Part I of the chapter deals with the _ - _ 15
§ senersl iaws of thermodynamics, Part 11 and Part 1T discuss G = AW = U = Oy -
; Lbetwumostcommonmeﬂlodsumdmummsferonhermal _ where
’ energy, the compteswn refrigeration cycle, and t.he absorp- 1Q; = the mergy tnnzfex to the system due to a temperature
tion refrigeration cyele. and the system,
A working knowledge of the fundamentals of thermody- z:;ll‘!&; Bw_m f“’m "h‘“”h‘l state 1 to the
namics is presumed of the reader, but it may be desirable to = internal energy, e
oonsult 8 recent textbook on the subject. Several recently .Wg - work done by dze system as it cbmgu from the initial
’ d texts are included in R 1-10 at the end of to the final tate, foot pounds.
the' chapier ] A= t.he Lhermal Wt of work = 1/778, Bt.u per foot
. In dxﬁ'ere.nhal furm this equation becoma .
) PART I: THERMODYNAMICS 4Q = dU + AdW o
.The field of.science d with relationships bet and it . E
heat and work, and properties of systems is mlled thermody- per untl mass: . .
namics. The subject as di d here is a cl dg = du + Adw (3)
tion based on two general laws of nature: ﬁ:eﬁrxtandmand Then . L . T
laws of ﬂlamodynmmca
Although the engineer is pnmanly interested in thermody- U =um . ) 4)
namics as a study of ma.cmseoplc phenomena, and may limit wha"e - . . : :

m ‘= miass of the system. )

% =mum.nlmergyperumtmas,3mpupmmd.

The, total work ;Ws = f*dW represents all of the work
done by the system on its surroundings. In 8 system in which
thel‘omsexertedonf.hesystemmmethbnummt.hthe

‘Ther y m its b

" energy port in’ non-ethbnum
mtes However, thermodynamics, as discussed in this chap-

ter, mhmtedtonstudyofeqmlibnmmtesanc_lchangaof

state fmm one equilibrium state to another.t+ ",

A thermod ic system is a coll of matter, bounded
by surfaces, either real or imaginary. A system may be closed
'or open, i.e., mass flow into and out of an open system is per-
mitted. That portion of the universe contiguous to the outside
of the boundaries of the system is knorwn as the surroundings:

FIRST LAW OF THERMODYNAMICS

Thcﬁrdhnafﬂlamodymﬂnalsbasedonﬂwmultsof
experiments that pted to the ical equiv-
alent of heat. These experiments dissipated mechanical work

- by friction into thermal energy, to demonstrate an equivalence
in a cyclic process between energy transport by work and

energy transport in the form of heat, independent of the state
pat.h that was followed. It was postu.la&ed that there existed
an internal energy function which would describe stored
thermal energy. As a consequence, the first law of thermo-

The general respoaaibility for this chapter is assigned to TC L1, Thermo:
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: wubyﬂlezystemwcompamedbymmmm
volume of the system: PR
= . P4V

) E fv. ' i

wllae' ’ ST

= force exerted byt.bemmundmppcrumt areaondxe

}Joundmesol’thcuys&m,le prmsure, per square

V = volume of system, cubic feet.
For the open system, the oarmpondmg statement of the first
law in differential form is: N

4B = dQ ~ AdW +Z(& + APoydm . (B

where
B=wmoﬂ.hepotenudenug hncucenergy mdmfamnl'
energy of the eystem, Btu. -
a=moltbepofgnhdmuf mergyandmtemal
mergyperumtmm ﬂuldcrosmngthzbounda-ry
?ste_m,B'.uperpmmd
ow pmetmung bmmdary of the” uylt.un,
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