7(} 9] 7“ Q }“] (2006814 % 18}7])

axay a9 I AAGZZ L
AR 446.202A | ZEES 004 St (BatE /M) 3/0
EERES o 7] ¢} e-mail | jjyoh@snu.ac.kr eS| 880-9334
E'ifm http://plaza.snu.ac.kr/~ecl
ss | AR E 2shd | MeRATIE ArE 7
PISIVER 3 % 09:00-10:15 PALIPN| 301% 2045
W4 3 15:00-18:00
Seixn o], o] d 3 AFERA|ZF (302% 6273%)
880-7396, 7390 Zal: 42 10:00-12:00
F 14:00-16:00 (302% 2133)

HA ! e

atele] W2 oA doste] 7B S odsty B A3ty FAS AET o] F o] &= ¥

AE 23] A 23} o] d71H , 4

A ) s WAL AT B
o=
Heoot AL olalata AU ANl A W H5aho]
oflof
1=
wx ImEU S| T R A L
EHaM ZD M Sonntag, Borgnakke, Van Wylen, "Fundamentals of Thermodynamics," 6th Ed.
e el (80%), B8 9 LA A% (10%), E& (10%)
i F3AL 23](50%), 71 IAHE5%), THAIE @ EA(15%)

O 712!, jiyoh@snu.ac.kr, (02) 880-9334 - 2006 Spring - 1

Ze| XA &
+ e Cl
1| 20, dejdte] 7%, 24 stat A4t
2 | 93 &ofst i B kA A, Av i, A AR
3 | A At A, o)A, eFEA, 4RE, SR
4 | A 2Rl A ot 11, T, vd, dET
5| Mg Aldell A dost 13 %, g FFALAM
6 | 29329, I AERT AR
7| g A =Rl A o) 2w ] 25}
8 | 498t Atk A2, Maxwell #7144, Exergy
9 F571 37 o] 54 A 223 &), PROPATH
10 | F71E8 Aol Z, 712 B Alel 2, AlE 3 AK Aol & SR
11 | 7Z1AIAFel &, Otto Aol E, Dieselrlo] 2, 7F2EHIALo] &
12 | W% Aol E, 57] ¥E Aol 8, FF WS Atol 2, 3719 F Aol &
13 | o] 371A £3=e A, ey g A, dER
14| kg3 A%, 33Nk Al 2=w] o] o] %] 4]
15 | A AadA], 53wy B sfolde=
16 | 7o) g 9 g7k
O TH <, jlyoh@snu.ac.kr, (02) 880-9334 - 2006 Spring - 2 Camba -_ ; b

» Maximum grade for those ‘re—takers’ is AO

» Try hard to attend class. It will make a big difference.

» The more problems you attempt to solve, better your understanding of

the subject will be.

« Our class website http://plaza.snu.ac.kr/~ecl will be in operation during

this semester. Make great use of it!

* Good Luck!
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Chapter 1 R

*  Thermodynamics
- ZESHESZ SEQ HAIE &0 28t H=lg 2 NAE S
25t= 08t
o 2AEIY BE0 2 229 4AS H6ts &2

0lo

Thermodynamic Systems:
. =295 Ho= H(boundary)ZM JIAE O 2E2|E SR AEt
2 Ystt
«  Surrounding: (F4{)
o AIAEIOHY EEIE X RS 2E SE
. Thermodynamic Universe = System (3}l) + Surroundings (=)

« |solated Systems (122 AIAH)
+ Closed Systems — 11 A& St 220|= &I
Open Systems — _1 ZHE Sst 22018 US

+  Control Volume — 22 L0l DEZ Y= M= (filled volume) B
E2 M8 4= YCHmass flow, heat flow, etc). 0|28t ARl system 2
open(JH) system 0|2t BtCH.
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» Macroscopic and Microscopic Point of View (HAIZ & OJAI& 24H)
« OIAIE 23 (Atomistic)
- Statistical Mechanics (SH&& H2H)
E X0l tist 2K
« HAIE or Continuum
DE 2X9 A2t B2 §E 1d - Classical Thermodynamics
Note: Important concept of continuum theories

22X B2 AR Z(mean free path)IF 719 X140l HI5IH SAIE
YT > 87 (Continuum)

» Properties and State of a Substances
+ Phase (&) — solid- liquid— gas (vapor phase)
ie) water, ice, steam
» Phase boundary
+ State (AEH) = determined by T, p, p
* Properties = 2&, &8, d& S 20| 0H S22 MEE #E6t=

*Z3= 0 & AFEH (st

£ ggst gt

0)'
QO

te)Oll CHGHOY 1 AMEHOI O12= dZ(path)0ll 218101 AHEHS

=0

0_>J
uio
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o gostX™ HA Q| 204X
« Intensive property (Z&= H&) : A|AEIQ A= PRA6ICH
ex) p, T, p, v(specific volume) (HI&IZ)

« Extensive property (S 4&)
ex) Volume (8 &M=)

. P§rocess = A|AEI0| BF MEHOIA CHE AEHZ H3te [ 2 AEie HSE B

. C CleEI_ EIXQEH_I systemO| Oig] JIXl WS XL HSH2=Z F| =2 &

ex) Isothermal process — constant T
Isobaric process — constant p
Isochoric process — constant p

* Thermodynamic equilibrium state:

AAE OHOll OFR2& O Ol&S BistDL IS M
&> Non—equilibrium state
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- Basic Mathematical Concepts
« Perfect Differential (2& 0|&)

g2 iyl YN A OlA Bigt2(incremental change) in f,

of of
df =—| dx+—|, dy=M (X, y)dx+N(x,y)d
il oy V=M (x. V)i N (. y)ey

0iIIA M-
ox!Y
i
Let » )
oM _af ON| o°f
oy T Gyox XY ooy
Then we can say,
oM, _oN | )
oy " ox !

Ol gf € perfect differential 0|2t

o
a
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o Qo9 &4 WOl 2AE0IZ IISE M (*)
i.e oW is a perfect differential,
AW (X, y) = M(x, y)dx + N(x, y)dy
=df (x,y) by (1)
2 2
Wy, = [[oW(x,y) = [ M (x,y)dy + N(x, y)dy}
= [[af (x.y)
‘ = f(XZ’yZ)_f(Xl’yl)‘ —————————— (%%)

(by definition of perfect differential) > S2t3& 152 22

« |f Wis imperfect differential

2
W, :_L oW (X,y) . path dependent
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- 2Ad 0|2 &2 S4
- HE EkIéW(x y= 130 28 ¢Zol= HE 20 K26 SLst atS
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1

« 219|o| HAAZ(Closed Integral)0fl CHoll H 2 2t =

- 0|2 oaHAl
Let #(x,y,z)=0; 3 variables

Consider z(x,y), then we can say
154

dz = oxlY ‘Xdy : 2 independent variables
if dz=0, then
—————————— (*)
‘ dx = ——\ dy

This exp. |s)$rue for a%r(rary changes in zmcludmg dz-O 6°LI .—tk’*.i}o*)
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- We also note 0
-~ (*%)

oX oX

dx=—|,dy+—],dz
oy 0z

with (*) & (**), we get

| X dy= ——\ dy

ox!” ay

%| @| Q -1 Important Identity

Useful for 2 known thermodynamic properties (gradient) and 1 unknown.

3IH2| gradient AO|2] 2 Al
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On a piece of paper, please write down the
following

e Name:

* Email address:
- S

= Suggestions for our class (Be specific!)
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