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(Introduction to Thermodynamics)

1-1 Rz ®EHE (Definition of the Svstem)

BN ELH (Thermodynamic System) So PR PIEsbE2
F M (Subject), MFHRF T 2, RETEBTHA—EEZWI,
B il e — L R B T AR e 0 T 2 A s T R AR A
FENRIAS R B RIRAT (Swrroundings), FAHHEZER (
Boundary) J§ R ARMIREL N b, S RTTRER RS, FRAESES
#, DU R R IS IR E — B, AT R
BATREEL, o -1 iR,

=== 71
] i
P
BEGEH {
- —
(S

el 1-1 NSFRHTRMEANE S22 BRSPS R
ARG AR ML (Mass Transfer) By, FRHBR
TR (Closed System), WEARHIMEERRELZRIVER; WH
BRZBWEARE (Energy) Z FHEBRMBRH (Open System),
IRMRIELERD I, UEERETTREDEEARNE, ©R
HRBEARM; WARRRIEERM —EERK, ATEAHHEH LSRR
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WARTH, SRERANE, RFEMEGRE « SCHR R, A
B BT EY I BEEE I, RS ER, AR
BEWT. stot, RECHBSMES TEGE, URERMIER, AR
BB RHEE (solated Systen), FI—EHRIL (Cylinder) Bt
&8 (Piston) Rz —a @i RE2se (RE 1-2), BE
GBS BRI AR, LR R R QRIS TILLEEED, AR
HrpZ SR EE AR R, — 5 W —IRiE (Turbine, RE 1-3)
WA, R RE A i () BB A

S ORI

BUE GRS

P ——e e
blid o}
M O1-3 0 PR () M (&) i

w 1-4 S RN
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ABHiH, RARMERAZRE ATRRRERREE2ERKZ
PR — DL R, AR 1-4 BT, '

EENBRZPIES, REATES DM, KAER—EH#EZE
IR, HEFBMMERZ AR, WEMREMEADINER, BARM
REZRULE-AEZER EABURETS, TARRIEBR
BIEBA 2, RERMNRE, AR ERRRHZR
SEETERI T #7.

1-2 R (Characterization of the System)

— R (A e R B AT R 2 B B S B TR B R R 2
B (State), Fifi 2 HRAET 3 — L 2T (Property) mEEN, R
ELEESHEERL (QEH 2. —RHzRESERE, B
ke Z ME AR Z i; B3 REIKE R AGRER, HETEEER
DAEWRE R ZWE, B2 AR R, MEREERRE
B *(State Function), PTiFREEY, FikEEER, ERZH
BB (L 2 R (Path) 42, T RAR RIGEZ REHH,
WSS N B EEEEE; BRERBHRERRERE. (Path
Function), 1t BHREHN. EAEB R EHRRKERE
H (State Property), FHHERBMZMENMED., BERTEER
RABHH.

— R SR — R — B B2 (Phase), FiE8 (] T95R#
HEISE) 2 LR M TS, OIS R RE R A
BEEma B %, S5, AMEEY. B, WIRESY. e,

*E B REEE O RS RR 2 -
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EHERR (Solid Solution) %, R —H., HAKIAKREHEZER,
HEBELR, SR THEZE Wt AEEEBERER,

RIRE R WEMF, BRMTEZH,
R —RHR, THRBEB (Microscopic) NER (Ma-

croscopic) HE—MEE. Fial (WEAE] DEBBRRHZR TR
5F, BHRAENZIE, CE, RERLEERS HHTZIUE
MR, MZBRAFIERE TERER] 0% BEIR
B2 T, TR F B, BT S B AR R R L
N RHRBE 2 AR, FIIRE— R A BIERRK, MHk
BEE, HAHSERLES T, FTFEABRATEREE; BERER
A TFERE LS TREMR, BEhRRAEEERE, &5 FESSRRZ
FEREEEAES, BURENEERELESTF, EAGRREILU
PR — B AR kBRI RS *(Equilibrium) ; BERERZS
FRB RN, GO BRI S T2 AR RTT FTEYE,
(B3 RER SR A T2 EBHTEE, %EATTH: EA—
RHith & 5 F e s, RS FZEED— (B ERGTT
T, REAE-TISEERBHEZSTHHRE, T AN BERE RIS
B, BETTOERPZABTER—TERE HOREREE.

MESZ, SHBNBZHRESES BERANE (Classical
Thermod ynamics) SRt ELTI5 (Statistical Thermodynamics) M
K, WENEBRSERHRZRE, BEERB S TERHR
TS, ARFRZBBRBRNHE, ENER TERBE] FRER
iz @ feRE (Operational Procedure),

SIEETYELR | EEZ S LRE m ) (Driving Force) ZXg#iRRR - T
BRE (Stable), HRE (Metastadle)RTWE (Unsiable) =
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13 RF— RGBS AR

(Processes—Interactions of a System and Its
Surroundings)

— Rz E AR, Rtz Bz, [R2F] BiEH
WRBEM L HR BFTERD A—EEEREZMRE, &
B R R BRI R R R E 2 R EREZ R
&,

(LT BB 2 RS AR~ R RS
&y (Isothermal), %W (Isobaric), %8 (Isochoric), i (Is-
entropic) | &ty (Isenthalpic) “5f2Rs; RIS BRI (Rever-
sible) BRI (Trreversible) F2f; (RrssRst MESEIMEIZ IR
BIFE# (Adiabatic) £25F; B RFT B 2BEE, STHR—ER,
BB RGEIKE MR, HEER (Cydic) By LBEBEZE
BAGSh B 2 R B (Non-flow) #21F; DIBCGREAAREAEZR
FESTE (Flow) 277 4 IR o (L] MR R F R 120,
RIS @I (Steady Flow) 121 A5 EERR i (TR R EREIR
R, MEARCHE (Unsteady Flow) A2[F, BN (L LREPTH
MERTBRBINERF,

fapl BRI AT TR oI R s IR BT R 2 8k
. flin— R iR R E A D R — R, BATE
e R S CHEARED BRI GREGRED (RBMATIZ
R (BERMITRERK, RFEFSRAHRATBIMZZEE
B, BREERZAGEFEAK, NAREREDNRE (RB5D 2
BRI RO, i O EE 2 KRR AEZD,
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RFRRHT (R REARBZHZRBRAPTRL HREDER
fERRHE, RIRMRBREMZ A FHRNRANTRE, HHARYE
EEZHEH (R ERARS, RIREZEHEECRET (
Shaft Work), Ei4ikieBE R mMREERDSEHE, EERFT,
B (R ZREEABIL, TRHEAGHERISBEIE AR
mEIL.

SO BARERER ZHE. — R AR L -—nARE
M ER R IR A IS B A BTy 2, BEREBMIEZ B A
TEERETRAHSERRL, AREZEEHARRS BREF L
AP ZEREEE. RS A-FEREZSBR, THLTER
MpE—i, BHCRZRERS, WRFRARLERZ EERE
FEEE, S SBHERARERRERE -4, WEFERTZ
BRAELEST, RERREMERREZBRUEE, WETRNTS
BRI S B RE, BRI R K2, HEREE—
SBRIERTRH, URFBMENRRERERTZ —H5, W
FAREAERAE, B2, REZBEHTHZEEREEY
, PMEREBRME, ERRBABERRHK, —EZBEBR
%, BLFAEEZ REERETREREZSH.

14 FREERFLERER

Bh BT [z — B E— Rk — (T REBES—
RTERS R BB M 2 A E R (BT . SUINE— B RN
Mz A GRED BREEES, BHBREEERE, TR
SR R AR N2 BEIERRE, AEmERRg, REAFZIIR
RSB 2 MRS, ARURES 2 BRET R (RIS
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B—EY) , EARERFERRE KR E R ZIE,

Rz, SEEEFNZHERE, MRt ERENE 85D
HCRBEMAELISRGET NG ER R FEE, EiEEHEI,
B IR BE AT U 2 2h 9 2 I 1078 S, T — 0/ Pl % M R AL FR A
B, 5 PR -5 T A R B R R, ARSI A AR SRR
SR E 421, Ik RAEBERIEEIRSRIIEZE, R,
FEABSREZ REREBRET CUREILEHZEL) o Bit, R
BB Y IR - IR 2 K RE S (Net) BBREARBHRER
ZHEBEEMERER, WS HEEE T ZFEE,

BES EiL2 THREF, BACHTZER: E—E2FH, Rt
BLRCEE BT R ARG R AR ER, REFRRWHER; TR
FHESSUEEZZFBRATYER,

HE b, ZETHEFS—RRERE, IR & BSE
FFERHEE TN S SRS R HEE DI (Resistance)
ZH, HEBY T RES, ZSHCEE BT RN R EEIA, Thak
BT, A AR—VEFESTWEE mERg, #RZER
B (Spontancous Process) , WA BHZID), SEAERDN
A RENNER AR L, RAFARTH B AmMAEEEE
B, HHBANHRE,

e RRW SR EEER KD (Mazimum Work, RH=F
32 f5) , WCEPRREISCARIE, PR R HOR i DU
K23, UEUTHERFSRELREZEAER; LEMREEREZ
S, RS SRR B AL 2 AN Tk B R AR R T A (E T 22,
RAREZ WS EFHELER, EEATEEBRF2ZEE (Efi-
ciency) SRt —FRARMHIERLE, (EMRGHBRZM,

IETT S, THRFHRTE EYAEE, MH—MEH2ER



