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ST EfF ( SI UNITS)

BE LB cgs (centimeter -gram-second ) BEAIHET &
Bttt (calorie ) , HRHRRIEMIGE AUAR, 24F, B,
REESKFEZ 4 —Er# (four-unit system) o SI & “ Sy-
stdme International-(d'Unites ? (International System ‘of

Units ) Z#H. SI HLITHT7 ZRBARERE :

B F 8 S1 Efr& ST Efrrat

E E ! ' 4 R(meter ) m
H B m 2 Fr( kilogram) kg
] t # ( second ) s
g - I % 1% ( ampere ) A
BN BRE T X (kelvin ) K
Yre & n #  H (mole ) mol

) ed

= K I, # )t ( candela

S1 BRFREAKRSE. —ORETULBEN RNER, BIRZE
HE AL (derived unitd) FRo YEALSD E EHFHEMIINTE :
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2 YEAS (L

¢ ' Ehr i &
- A LW (newton ) N kg m 572
Ih, BE, B H£H (joue )  Nm
B RE¥ (watt ) ) Jst
B B % ( pascal ) N m—2
. B Efm (coulomb) As

kgm2s8A1(= JA 15 1= JC1
kg m2s#A2(= V A™Y) ' .
st (BRERR)

kgs2A Y=V m—z" s)

BAE RE (volt )
A i Bk (obm )
AE % (herz )
BREE ARk )
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ATAFEEREFRR RN ZERRT K :

B CFEH . R ¥ FH ¥ed
10! deci d 10 deka da
- 1072 centi ¢ 102 “hecto h
103 milli m 103 ~ kilo k-
10 micro . 108 mega M
10-® nano n 100 - giga G
1022 pico - P 1012 tera T
102 femto f
19-18 - atto a
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B m AR
THERMODYNAMICS

B BRI R, OB RN TREERE A ER 2 EREBFE,
BA [ LA KIEETEMARESREE | M. R REHE
BE, B, REENCBTEZRES kiR #EHD TR
BRI H B L B EAEE, BTS2, AHBES LR OEH
K. RMNBOBYELERE N LAZ—, EREEEERAS
B ENERT, FEERNBLIELBERABEREINE RZE
AE kMG U] R M. SR MNBEE (zeroth) HE—, B,
REZCREABSEZERA. BERLSEEALETE, EHP,
WEE, RERER S

FSEFR BB (mechanism) ERH, #772 KCHER ZMBER
B (models ) (Ff5F) , AR, HERNEZES (FF
BT . BT hE RARBEN 5 FRE, MRS DB IE B
HE ) B, Hd HUR AT M 8B A BIBGR, ST EAR
SR B SEANBERMEED THMNE. R IRRHE
8 s 0 B4 4 TSR M E 16 R 2 R A IR #.




E—% RS
FIRST LAW
OF THERMODYNAMICS

BE, I (work ) ,A#E (internal energy) , K# (heat Y5
SHTHRABEFEREE., XS0 MAMSHS, TRBHEY (&
HEX ) MR BBEREEZHBHRS. SR NEF—HE
ZERBEN LR, BEBABZFEBIRR-RALAR, RBZHRF
EfE (zeroth law) o '
F—ERERERBRIBEZES. LAMIABRIZ, ZRERE
RBEE (electrostatics ) , BEIEH /£ (electrodynamics ) ,
1840~1845 4 Joule B E R, BEAF CIERERTH FA-
B-ERILNBUZER. B-EREASLZ-EXEARRR
L ERE 2 #IKE (heat effects ) o MANIEYHERMEZHMAER,
WER—RE 2 XA G 5 il 52 R FE #o

1.1 X 4R RzhEE RAREEB (system,
SURROUNDINGS, STATE OF A SYSTEM, AND
STATE VARIABLES )

#/78 % ( thermodynamic system) JEFEAIHE FH2—3B5a,
VIFB (boundary ) Bi#45 (surroundings )53Bfe & IR fEALIEY
ﬁﬂﬁfgﬂ—@ﬁ}ﬁ%ﬁuaﬂﬁéﬁﬁ@;ﬁ ( isolated system) o #&E#
B BB AR AEBKFR (open system) ; HEREANF FLHERIRE
AEZBE R (closed system) o #F A — BH%.

FR R b DR E BRR Mk KAk A, AR ZHNAE
PE3Y A 88 fho MR AEER SR R B 2 AE (T B IR B BB (adia-




H—8 MHEE-ER 3

batic process ) , NEFRR B B#HEE (adiabatic wall ) o

FRBERE TR FHERES-ERERE. RRBETRERS
BB HE (properties ) BB EM, HIBLEERZ KRB KER
q, TREXEE (REKR) Z2HRETHEBYY, BK, REE=8%)
22, TEBREERE BhH, BESBEBRERY (state
variables ) o

BRI E R BEM, 52 0T B FTHE BT
ZRIR, RALERARY, IHARED.

1.2 #AHHEBF®E (THE ZEROTH LAW OF
THERMODYNAMICS )

EFRBETEBZNEARKRPFSE (thermal equilibrium) H=
BT ERE SN RS EER Y, & RERE ML RS,
Ut pnE E BPE KA, H 2K AE R BERTHANE 4S%8
o8, AER-RZBKEAS SHEEBLET. mmEe LB A= %
ZBERE.

#HA, B, RC3 %, HEMTBEN, ARCERPESH, B
FRCEHFHE D, AARBFRERFED, LERR LMEEHR
HBER .

LERETREZEROMS, HoRERAPEHN &S BE
1R 5 2SR kR S B 2R KR BEMTRTEE (tem
perature scale ) BE ?

BRUBELRYBEB, RREHERY,, REHP, BE. &
M ARYEBERATE, BURBAZERERNANAEY, &
P, . EBHBAZTHENRESHEESHEP, BV, 288, KP,
WY, EESE . B RERNIEER TR, LESRR (iso-
therm) E¥#4 B » B4 M, HLUE Ay B ms s Ag R



4 HEAZE (LD

AEPHORAGNER G UBBZARBER LATBRBHRRAS
— SRR B-SBRETRE—BE, wmlk TR AE. BER

N

1-18 REXRBAZSHR, HTtE
i #e 2 F il kRSB AR T B AR Ho

BEZEMAYHE, B—8HERLEAZSE, ﬁ&ﬂﬁﬁi%%i‘ﬁﬁiﬁt

RAE, HEFHSYECLEMERL

BEAZH, RUEMNEAERREEFRRZTRANEZH
ERBAE, FEASEAHEETRBATRESRE (zero pressure)
ik Ut imbE SRR IRE ) BE - TR A WE 2k ZBE— . X
HE+tEHKET NEEH ZBEERRBEEMER. ,

SHE—BEAESMEPHV HE (Flml-1EDR) , FTETF
B FoR

SP,V)=106 (1.1 .

Xph 0 BHEE, KEARABKE ZMKRELX (equation of state) o
FAERE S (real fluids ) SFREZRER. Rigt @RER
BREHBZREEY, HEE, BEXATE ZRY BELER.
KB RAESERE, D0 EERE.1 X620 5,
MR TSR ERE SRS A AERE U EEYR Boyle E#



H-E MABE—EHR S
(Boyle’s law) (1662) EEKETRBRMAB KT THHE:
PV =k (1g#&) (1.2)

At ZBRE (zero pressure ) RER ZPVRERER ZEHE #n
( the number m of moles ) , REBEE 0 ZHBRIEL :

hm (PV)e = nf (6) (1.3) .

BEHIRRT RBEZEKY, REBEARATE (ideal gas
constant ) , TREBRBEHE K

Hm (PV)p = nRT (1.4)
P-o ’

MR EE EETEERR ZT UEST AR R F R, ATHEERE,
P EEE BSI B> Kelvink ZA/N, RGN EESE
BE, ¥HUk 2=/ B (tr‘iple point of water ) (ZFEZEPE KK,
K, RERSHAFEZTGEEREN) £5273.1600K.

FRAE (Celsius scale ) AVEpkE: (ice point ) (UKEDKFEL
REBERDERTHERZHE) [ 0°Co kB =a™{E 0. 0100°C,
EMAE R 273.1500 Ko RZDBNBRE (T) HEBRAE (1)
TEBRRIKTA:

t= T — 273.1500,

1.3 E’Emﬂmﬁ RZ B {iI (uNiTs oF THE IDEAL

GAS CONSTANT R ) ‘
BiEmo TR, BEBREEBANTF, 0°C (273.1500K) K 1 EFH
(31.9988 g) K2zPV EAKHEBE22, 41383 liter-atmo R &
A1 AXHERE T :




6 YEMLE (L)

i
2o e 7T 22,4138 liter atm
| aT (1 mol)(273.150 K)

— 0.0820569 liter atm K~ mol* (1.54)

1 B R RBRATE 1A 0CCH Ak L, HESMEE (accelera-
tion of gravity ) g £59.80665 ms™%, X H76 cmE, HiHKE 1
om? K #kE BT REE S 0°CH RZHHER 13,5951 g omi o

SI1 HIEE 7B AIfS pascal Pa, £f£1 newton ({1 kg HEH
S 1lms™? MEEHEN) NMEARL m® GEKEZE . Y Pak
RARBR#ETAGHR

P = (0.76 m)(13.5951 X 10% kg m~3)(9.80665 m s-2)
= 101,325 Pa = 101,325 N m~2

ABHBERAREMNTEEZ N, BIRAE TR ZARR 713 ERE,
RERDIKE. KFUSIRREN, joule I RAABEH, B
FAPa BEA:
R PV _ (101,325 N m~*)(22.41383 X 10 m?)
nT (1 mol)(273.150 K) :
= 8.31441 J K1 mol™? " (1.58)

BT B /LBF (thermochemical calorie ) Z4.184 J. A
Z1 calorie MERGE] g 15°C LB E ZKB LT+ — EFTR #
Bo REBUBIMDER calorie REEH A, XFFLAAN, R
REBREKASI B2 HR, FEAMmAER ST B &

Y ecalorie SR ZRMB: :

(8.31441 J K~ mol™) ' P
= : — = 1.98719 cal K™ " mol™ -
(4:184 J cal ) (1.50)




