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ME 221 - Applied Thermodynamics
Course Structure - Fall 2010

Instructor: Professor Jim Drallmeier owcswt use blavkhoacd
127 Toomey Hall
341-4710; drallmei@mst.edu
Office Hours: Atany time by appointment (i.e. to ensure I am there)

Schedule: Lecture: 1:00 - 1:50 MWE
Prerequisite: ~ Thermodynamics (ME 219, Grade of “C” or better)

Grading: 4 exams 20% each, 80% total
Approximate timing:
e Exam 1- week of 9/20
o Exam 2 - week of 10/18
o Exam 3 -week of 11/15
o Exam 4 - week of 12/13 (final exam week)

Homework 20% total

Final grades are curved. Approximate breakdown:
B-C cutoff at class mean score.
A: above 1 standard deviation from mean
D: below 1 standard deviation from mean
F: below 2 standard deviations from mean

I will provide you with your standing and current class statistics at any time in the semester upon
request.

Exam dates are chosen by the class. Makeup exams will rarely be given. Vacations or lack of
preparation are not valid reasons. If you are very ill, contact me before the exam so we can discuss
options. Ifyou contact me after the exam, you will receive a zero for that exam. If you require extra
accommodations for exams, the exam must still be taken on the same day beginning at the scheduled .
class time. If you feel you have a justifiable conflict with the exam date chosen by the class (e.g.
interview trip for a co-op), visit with me at least one week in advance to discuss options. No extra
credit is available.
Homework:
Homework will be assigned each class (typically 2 problems), due at the beginning of the next class.
Typically, only one of the assigned problems will be collected.
No late homework is accepted. However, the two lowest homework scores are dropped.
Solutions to all problems will be posted, after homework is collected, outside of room ME 170.
Solutions to my problems will be put on electronic reserve before exams (http://web.mst.edu/~lib-
circ/ ). My solutions to book problems can only be posted in paper form.
A problem session will be scheduled. Attendance is voluntary.
Strategy for success: Review your solution with the posted solution immediately...not just before

exam.

Class Notes:
Given in class is an outline format.

Essential to success on exams.
Strategy for success: Review the problem examples provided in class before doing HW.

Thermodynamics — Cengel and Boles, Sixth Edition




ME 221 Applied Thermodynamics
SCHEDULE

Class Periods

Text (C&B. 6" ed.)
(approximate)

Review of Thermodynamics
3.1-35 5 A. Properties of a Pure Substance [1]

3.6-3.7 Ideal Gas Model

J B
4 Chapters 4&5 \/ C. First Law

Chapters 6&7 \/ D. Second Law

Chapter 8 II. Exergy Analysis

Introduction
Definitions
Efficiencies

7-10-)o D. Examples

Chapter 9 . 1L Gas PoWgr Cycles
G -10-10A. In;[r;)
G-13-1B. Otto Cycle
<. Diesel Cycle
D. Stirling Cycle

EXAM 1

Brayton Cycle
Brayton Cycle with Regeneration

Jet Propulsion Cycle




Chapter 10 . Vapor Power Cycles
A. Rankine Cycle
Reheat Cycle

Regeneration

B
C
D. Examples
E.

Losses

Chapter 11 ; Refrigeration Cycles
A. Vapor Compression Refrigeration Cycle
J B. Air Standard Refrigeration Cycle
5 C. Absorption Refrigeration Cycle

\ EXAM 2

VI.  Gas Mixtures
Chapter 13 (1-3) ‘\ A. Ideal Gas Mixtures
' Senct
Chapter 14 (1-7) -1~V B. Gas Vapor Mixtures (Psychrometrics)

EXAM 3

| Chapter 15 VII.  Chemical Reactions (Combustion)
1 J A. Fuels
2 ‘/ B. Stoichiometry
C. First Law for Reacting Systems

EXAM 4




. /MI’(L-AW‘E'Y
pwi g7z (*22) oY)
Cras:  ©8 88 99X . (8

A«/e 8‘7,0{.

2.0 5—‘1’

(s ey = /g
- AN} Rodi e TN \nw!}

1| For@ nazd on YAm W - G252 PR3-
C A AKS J 777 ho G

i7z- YD D&/

/‘
// i
v
>4
/
< < \\n.
pd
- 4 {
{ (
i &




ME 723 A)OF/ic,d Therwo
Noks 823

T . Revin of thurmo

A. propectes of a pure substance
rpure SVt Sing U fecces /(f’ "0, &, ")
D Stat, prifuple - for & oure 5ub.5%4n4°,6lhglb phase, (/ovvymss{\ol:.
svbstance any L ndipoddush Mﬂm\wc prypertie) (F, T, M,\/\\5>
establish Hhe stibe.

'\\covxshw\’a pressure A/O%GS ¢-zs”
T AP o mAA{JWA}M‘\ hare
mass Vapor
= e ﬂu, Z~p)’\asp MUyion (\u\du d\,o«w.») ﬁU,L[HLI » = totad muss = X
— Gk S&+Uf&+{ﬂ LJ{W'&Q [W, 9[/0»[#7 =0
- ( l/a/or Il/ %Mﬂ/l’év - /

Donthatpy k= ur Py o H= U+P¥

3) spuafic haad * dmmovn® of hoy My'd pur ot mag o pase T b, 1 dey.
Comok vl i hish< €, = (%), = (),
ook pussns pafie hut, G = w (T = (45),

Fil= 1y



5.

Nofes §-25

Idd, Das Modeb

I)‘p/w/‘m G l\q'w of state v
}?‘*’ v o KT/"””Q P = KT Ri = gas tmstant for i()“-'cs\i'

Ru
K = /TWL‘“"W' wbyob Py = Eu"l'l
2) fmidadioms gm Pl cation

— devlate af Low P & M‘gk T an - awite for most amg»'wﬁ)«j apps

P<p RiT

Wotee vupe : Algure 37HT ool
= 60//6(/71[0& ‘+0 ldipl 9&5 —&VW = ijv)o{\@“" la,lk’ fw(}\‘\)f 2=RT

if 221, el goo bewisr 2 fic pany qases an be
frundan 107 §(ﬂ/(/r}‘ﬂ TeLF b(/ Cihiod  walues

— = l ‘ h -
MM e 7;)" - 7;“ ;Cf )'s“c((inU‘l Valws baole
Pedmsd P = Py = 7.
= 1/' :\/ = Fl' . 3 SI
W U- (4 R ’o’ﬁr j
3) el gas Ub b aluaions For O (det 94 b= L\(T)/ Vi w(T)
M
FuverioNs OF T ONLY Sz (‘f@‘; v = IT
b dhh = CdT

d"‘/: C,Vp{,T
| t©
'\_l_att,-i l‘\.,_‘kl Mawyo/&-} ame = ["[Tz)'l"(ﬁ)

0p4’@ or /‘u" [,\' = 40 (TZ-7/,) a/SSUm[/‘f/ [P anstuvd ia T/‘ﬂ\v\_j&«
covld find Gp (g 7)

e, h, b, = fw /J)/WM‘MW

¢
Abso Motu: CF-CV;K Zf’ K k[au’r) e )Y



Moks 325

C. 19
1) ork W, = f,LFo(g dupmido o the bl pobo shte Vacrable
8i g onJoTion wo(‘k done _{04 syshwx s poS"Rw— (+)
on_ @,S*om is Nugative (=)

'M0|/m7 ba/ndwq wol k. @ ! l
» (l) = Grune Jndr uive

HW due Monday 463, 4,21, 442 Nokes  8-27-)0
z) Hat tauster ~ Wiy Yaust. dwo 4o o fivk AT
A, - JTIQ dypmdesd gon, path
Sign. convention Heot  INTO Sy St (+)
Hod  Firom System (=)
,Q, c0 < Adichbatic
3) Fvaa puss Syshom  (dosel 5y chows)
() cons. of mass =
(i) cons. of gy (/WM)) JCQ~ Ju ’J/E
___ﬁfuﬁ_mw e sl

R T T S G A

) oyl ~ 4 a ydle, Systom ecdumms o adpal state afte Passiy thovg

severad plateises

Gﬂ- : IFM‘O'&’»S Eo= e, ' 6‘)/ yo(b - /6110(6




) ontrol Volume amalys's  (opon sy shom)

Noh; 8~27-)6

o idsteant of il 77{7 of mass W SloA o I‘tjio\« P4k (‘-‘\7‘)

N T
ey =
_*""/‘\cv
L) tovselVotion afmss 40% J

al Moy

Considee Wk fowron

pdV~ 2my, - 'Z"'\m)%Y

mflss ln“'}\b (v

b T Em- Z‘) Steudy state in = oUh
() qons. of wwrgy (194wv)  AE

aF = Q-w +(E,. *E'.M)

V?

o jcpd”‘ = vt z +9=

‘tfng_m(t)f'?,f'j)

™ '
V&V\\"\Q\«\::\TPQ\L‘ AR Ww 4 \,‘)\r Wev = shafh ool (@he W ( = Dow wolk (a}&
¥ eV '
o o . ¥ Houy wolle @t = (P,.~ Arw) o[ Pl \Id.);,\ \b",-h)(ﬂo\» Vo)) o)
v e - (P
s, O ¢ Coex: WF,‘N:(P-A-V),‘N = M(E-)

—— wiike 1% fad asing v A Rty g

L

A

5 ) txample )

P e
F’ND‘I e @t izi“(b‘*v?‘ 742). = E bt = +9%>?

() valye 2R = QSSUM‘D‘}IO\'\, STEADY , ADIABATIC, No KELPE.
S@l"’ SUIA;,.) dZw }24.'\&5\: fZM k+¥+(/é) SN Lxﬁ/‘%)

S‘)'euLy adipbaiiv

toms, of wasst p 2w

D W= \'\w% (‘W\foH\J\ﬁ)

\
X2
dy\

o

1



Nokes 8-30-10
WEP
Hv #23 /{91 L/‘S/) 5.8, 5.5y /0(0[0. SES)0w el - Yome 140

() pl/W\,O, ]

N , T ASS\)MFHOM . 6*‘6&(1\1 Shate ) Qolfa\oq+\'c,
! 5 ] reversil| e ﬂm
v Vinle ¢ 1 ovHet

S\)fwuh{

OIV\, AE }SLW{(.f
.-——J tfv : . .
= ‘uJS } ZM,W\M‘V, - Z,;\W\\,\OJ* _,> ‘/\
0 - W= ‘A{/t‘ ou®

taal pipr iy tebsllon Tds = dle = VP ds=0 b [sent/ic

- L
°' NOTE «no wok i AP =0 ootk is pryportona o V7
\

N

Iy = e S e o

N
! ‘D;’ # VV«,Oor ’\/uq\,\-(& i€\ Is (.IJV\SW\W" (L \M) W
X s [ 130

\)‘>
L ;‘_’ M A 0%
L“) Iol's+ov» in (.\ﬂt}tdb’ t: ;\T:AF ) Si)—okg l;);‘o\o;\//\fz o~ 1o
LQ P‘ = Imfa Q, = - 50)e Y

o) L\W) o wofle Oxhiavbed i\( Lipansion i a\lowed fo go $o O 'AP“ NI) (Av\&&mﬁ)\)f:’\)"\

fa
j’],,/i_—,a @ - . |

¢ IW“ Yoo r0 T= T v,s zﬁ)gu/lzj v, <1
Lixed wwss [ g Qy = Wa = Yy~ Q=P = (M)
@ ( positive s O\)T)
b) (mp tehsvo~ Ot Stemn, Under  Camst Pressviv ] v, lm}uj Q=7 WM
fina quo\l'h/ X, iz Yer X5 X > Ug= 1650 Kj/“j

= b P W Sy e
7,2') AV = d V \IL S PM( \}3;1) = 7&;\)3 = ~347 lco’/[)j <wox}&guf\/
2&35 ,5&,(’63‘0 /L‘y ~21506 ,7) +(~3V.7 /k:,) ;



Noles 830710

V) Tank'
S

jir = f’.

Q o '
% T = 2570 Pzl G s W fanke
Sola s fed T, & uo Cav fiad Wi

’g’ﬂwd @ = ;D/ ‘X{i t S‘M,‘“(\’\i-\\ '\Zm\aa(\/\)w\
A

W | MPer P20 il ok quidtly Hgssume adiaaati

adiabaric ™M shetl l\o*\nwj oy ovt
Ewv - SW LA MPJ‘/ hov) assume towp. auoss GF is ongtawd

Eow =M (dmaU) | i jFMMw\A) = S-c e, A
At ' :
Tin i3 Condh. OMe fitets

_ I = 4
'“F\’U OM ,p/u - ‘I\;“ (y/\c Y}() MF’:L\M
Nokes 3-1-16
Hw # 4 \%r Fei 5.73' S.Yy , 2.4 P('w'o Sussion 34 oom 140
for 1 = : LS
or Ll§ J, = é};@ Pr =P g_a Ve Want W
L@ PI :p‘i ¢ i
P IMPa ‘ Contined from 830 g <
T=15°%¢ i :
kY kY
M_F = P{'V—F -
-E-:r—{ = 125 ”(ﬂ% Mf Wolld = ["75’kj i T{;: 25.04

Mot PO —>



Notes  F-1-10
D. 2™ Law
) INTRODUCT [oN
D rolackes U Mamge of Way Ao
22" s plites reshichons on divechion of o/
’—)e)v\fropy ina Syslew

CA

2
P Mangein widrapy o o gyston i givan by S, -, - y. (?)ﬂE\/
Side wﬂop», is & Shate ?ov\\}dov\, the above, applies “_(gq_ﬂ‘\gJ of
e Plocess (s Paversibol,  or iftevee sikole
“Note i ouyusivle, S-S, = -2+ S, gow
*reversile  a pwersily, poass s o thoh oo fulees quu.
M bo s 2 fesults w0 diango ja Syshon o NitoUndirgs
NOTE S Eitrapy Ovovge 15 relabed bo hut towsfor (Not work)
" Iitigoy  dhumge in o Systos gecurrs With e Juasfe  nob wal
= Wock v ke (pwmgddey consttel e heud | oub head goanob g Work

sk _T;F::]_N; R bust wodd be towrsibl ey de
| B ~=
T \?M\v o)y

Q,v\ﬂopj e "@— C\,Cle. :{ ('/V\’tro‘o\1 oVt

3) I nterachion of Systums & Suuow\d\y\gg
for a prowss. Sp= 5 = S(l ld_T&_> ¢S, gom L) AS guld b pos.
op mgahwo d:.pc/vd-vy o S on JQ
Howe,\ltr, Surromdiays win Whion on\/uvg@ is mede orsd has o AS
dIyer = FSsspun “staww‘s 20



Mokes 9-1-10

L") Caiwla‘h‘aw Or Er\f(om ey L
L) (deall  Guses lFor idal. goses  dm = CodT AL - C‘,ﬂ" Py = RT

RECALL  Tds = o + Pla— J?m with h= wy Pv

Pl ar
ds = CP — [ In e

J OLT
k51~S, = f v = + RQIW«V S
=

IV #S due Wl 793 7128 222 Nokes 9-3-10
o) for Variable 3pecific b kudvs
NS AT ST -SYTy = [ &
24 E § =5, -5 - R ?/ IF PROCESS (S ISENTROPIC = 5,=5,
1) H %)= 5 (52000 5740)
00 IF we b %—LT,, > gives T
(F we haye q;,/f) DEFNE v, v, = I Y vV T Ve = fUT) i dolde AYT
IF Jowdrepic (5225 ¢ _‘f:/: Ve, KT, >
" 5“tonsi Ve TS

2 .. = MVL VO'UM ((;A»\'O Z"r’ = ﬂ"\h‘_j Tl

S;quy Pll = Pr2
‘P_’—Sw st —P;’
n 1

b) browst spuifbuts 5= Gy b7 ¢ R[]

° = == =2 ‘Z* = _5) — 2 = < _,l & W S{‘O\/\Jﬂ IDEAL GAS
T (Vz ) T ( A &)\pv o CONST  Spof WS



Notes G2~ 10

(t) QMWW{N&O Aok,

o

Sz 'St:

(it) ZMA,QM/J for conteol voluwe

5> iswtrooic o fh Ulowty
Wol l - P(OAV\L\'M :

"

SL\I Z . s 5 ch
LOH” M; S wa + =t 530,\ ’

— fofpence i th (&MT(O(J’C s
(’JLS(M

_ Wadwat " -
[su- — dl&e)«dyop R "‘)Oﬂ"“ UY\‘SWV\\/y : ;44..‘_ Wactveld

1T EXe,r97 Analyﬁfs ~ alsp  terwud “a\lM(\a\o{\\‘h’“

A) lv\‘floduckow

* pobr alt {apob WGy (e be (et o ok

vwhad is Hhe payimun wlle Ywy can be o, \01 Q p[‘oU.,S{P-l

>t whick is dong rwrs\\o\,, ad be bl skt a yvil "™

Carv\ﬁ’ Ci Le

With the onvipamont

T Q; [ Law o “(’Vd’b :
igofheriak o f
et oddifiow «17 Q: J m 5: AQ = § AW
T, [ -
ey o Do-a-Q
T Eavifotwed Ty 5’
ndd AQ Q; Gl (pnston 1y, 5%\ |
2 Jww BS= j;—"f S&w\ 85 = T AS= T, ( e L)
S 4520 Gir @ cyele, S s Stafe ~fungkion
Q. Qo [y, = QM( =) | wianom wotk pOﬂ"\OL@
T Te
—Ontya-ﬁmh‘w 0{4{“. fotall QM (072N b@, Cves h)\ to wolk
Ex: W]@/Mw 8 S\J()@L] hand  3MW (W\LB oy 1100k, W 0 (/.\)W (N\U\\ ()uW) ?
- - T 2231257
e = Q (- B) = 3 (1-5507) = 2087 297y s Unevlavle



R #4 fic F”'“T 3.33 ux g, speiic ey ¢ ) + D1. Nokes G-5-10

Ex.2 . Max Worl tx bacter from Sdo\ag blave of 1tom ab

200°C e T, = 22

)

, Qua _
solin oy Jiw fo = 5@ (1 T)
_LDJJC- b ,\ ‘r { \0}34/\
7,—'0&'” v 0 c\/\uwaoj

f ‘T
W sop = j‘ du = i (1- 'F)Sa.- | use ™ Lo dnewd Wk 83 dut
aQ = du = (AT )= - J(Q;;\\‘) = Uy = -m({ j;""ﬂ Jr T%AT}
Way = -nC[ f,-1) —T.M(T{;)T = 99 ky
Totot wtng, of lolowk = m( (Ti-T,) = 399 17 Quy = 3sizs V0= 3079
B) definikiss
EX(Lrgulj ¥ max ussfl walle ot can lou exbincked fom a Systom ot

';Pt,g Cred Yot

(‘) fh WSSSHSM Cwhol o way ok (u\\mdi\o\b) foom Fu\\»w{&/ 1[\wl mas; & S?o('d shute

P Po cr&- o = dU
- — > “’cx{bam‘o‘r Ty
'\[ '\jo - éOou\ - (ju E,(‘O = dlA

GOU*’ (Wjup ‘-(PJPO) A\?L + P,.A\?L
usefol wolk Vol on QWS fol Hy
W ar also Vet usthol ol flom Aok e, Wiew @ (oot d\-’,‘amu’
o 4252
SUgr © Tty 2 (- =)0 ddyy s 6 ()
A2 b a8 AL Ml 70Uy Qe T4
(SQOJQ - JUHT "TD&S

Owbia ] (oD > o Oy, 4(P-p)ad

1)

S UVl A U TS

M&LQ W Woild




I\)U"Lf Gl‘% =

Change in el wole thd 0 o exdiocked =~ du < LAY ¢ T4
v pow swmup (Te it imbe)  as we foke wotliny - (luid - §omn Ol stacke
bo A sttt ” (onvionmenial)
X - (UU) P (¥ - T (s5)
foc moss:  x = (U-a) v Plv-.) -T(5-5,)
Note = il we gonsider o proesy fom stade ) fo 2, We use fhe e i X
G magimam work Wanag = %=X, (06 Wiigimn. 1, )
! EXergy belance " Q- =y, Ly,

" e B 1
(fxa mass) - gw 74§00 = S,- S,

ComriNE! Q-1 - Tajl()g ~To Sqe = Uy, U, =T ((5-5))
[P W TS s el LSS
R S N AR L
§i-)da [ bR - 1,5 =3
ok ok e BT o T e

useful (/x()awsm»\ weik deshudkion (y\\(;v{}u I Q{()(Q(B\,]
awe Yo (it Sl "

———

L) gontrd Volvw Rnuly 5§ 7 i
: Me Y,
EL (kk) T.(5-5.) ¢ M"-————->} #—7 ¥

(,‘) Ly‘tf) — To \ 7 y ; , .
M = L C £ xerq, bak: £ (I’ T Qk’ ul= To Ddg,, = & e ‘Zm;'v;

(i) 34 /.
WM wdd extind 0 e, .
Com BT “an Y max (or mik)
) efficiomcivs ofl
U\/adual
Zwﬂw/ dric\'u\c;ms v wolk- ﬂfoobudf\j e qlf A X

N =
« Work - omounin dovie, bJawak



Motes 9-0~)0

Note > e l“w/ o Find 5,-8 Wil (el 965 st use (/v\\)\'(o«\mm\r?

77/5{/&\,;) = Whé‘{' \/OV QLJI' JV‘}/ whad you ﬂ“” "v\

_—

L Gss o Cyele s

A Intro Carnot (ycle 2 =
I 2 )5uvd~r9()ic G res ST on
253 isotheemal Hoph Addifion REE——
(Redersible)
354 Intrpie egpansion /\5

=y 1 Sother mel heeh (‘oj e o
(redersihle)

ISJLA,) &d{u) = ﬁ&@ (A): ZQ3 + '1@'

5 é& ) 5 — \\
A P N P A Q; =Tl 55,0 ="q,,

W = T (SS) =Ty (S05) = (505 (T,-Ta) = ‘o ba Holox”




Wokes G-i3- o
5. O7ro CyclE : dwbized verseo. of Povk -igniHon wrgine
Chavac kefishe = fast ombvsHon
t) ofte oydle assumptions
“r s LJOFLVj flwid
v dea @(f} wG,wLn,wM a/d@
¢ oow;\o\/hlw“o\» /J(oa,§3‘ s modeled as o const ¥ s addifiow prozw’
*sondiopic wmﬂ&“'b\’\ k tpansion
intake L prhamst (s modded a5 oustanw) volume hut I\j'zu’ﬁw\
N
3 :
l
| |
| | \
e h—s : v s
(l~2) lSe'/\"rfop\'c oompmss\\ow »l—% %jnwiz qz‘u. ng lk.)z:Cv(T,—T,,)
(-3 cmsh yolwee ot adddhion %:(i‘;)k—‘
(3_4) EENT b puanSion 3 jﬂf% 5 Pl (%m 9, - Cy(T3-T2)
() sk Voo huh gk | b = S ()
(i) ANALYSIS (Gl quts) T?i:&)“
Ay S g ety
Wt = Mot = v )
v assuwn'nﬁ st s@w\i?\‘g bty Wt < CV( T-T, + T3 f\’q)
o GORT) o s Ty (1)

T3-7,

Mo 17 3 o fsdge




Notes g-y3-19
Ty T2
T M4 _ T3 .
= r}; = T T, Oonh Ak
&

Clunsover Volume  + OUSPMIA,MA YolUwAas

Adunlence Jolume

AOTTo CYcLE
ST, SPetie hnts

Wolk B ‘\l@

Defiation T Meon Effetive Pesiue  (MEP)

i) Example . Mot ST wngite W otho uple
Gvonf p=t  Qiuz 725 ky P = T5kPa T2077
W= 0030n" ¥, ¥

Find: ) PxT p stdes 2

Notes 9-152)0

INDEX ” covditions

) W W My NEP

AVI
( ’—2) I s i, (pmpres $tom

k ¥ ke
Iy {/)V‘S¥. );-‘:)Ll':{»l(, ‘I‘U"\"S , Px:pq (:V/-Z) ftd&)/\(;,-)
M - X
N7 20D =66k = asuAld
T

e, %
IF Voridale  gpeific abs: 2 = (..L

- e fondin air Fuloes dsing T
N ) &

0 , f) Kroom ¥
Al s /% g {TL - S-r' J/u'h(f’.) o
(?_»?) COV\JJt i L\w—\ addih o LQS "/2/30 = ka— u?.

| TR SEETY)
F oG (o Q2 GUeT) e s e
_y3dxn 2 T, = 307€ | IF \/on'«\,kC’ z(;’23 = m(qg,qt)
~ A
5 fley - FTL)
Nou siws ¥ 3, 2

wol M(mns*) 551 “ T - Pg = 3069 kfa



Nd‘cj 9-15-10

G-49 I StMtrgare LXPans O

= 110"
Foanst C,, Ty - 73(%’7) = 30% (¢)  =ryok
v
\;E_‘ ¢ \/3 = \}(', {3
Pu- P, ( VHB s Y39kla IF Vvl Cp o, (ﬂ)
'7 . \//\WJ\ = IUJ'L h‘\"\}“l
Hv 7{ IF \/(A/]u\,i,(, (P‘/ |W1, > ul—ul
- e o
e Us - Uy
|
IF omst. speuidic hals Wy = T p*

N\E P = ;Tdftzl Wt = i o, = 4295 o fy = om A
MEP = 1215 W
jV) tJow \Sw\lo(a:‘. wmpessios Qw(bmgivh
For ISW+(Q(‘)iu vy & pro\wg;oﬁ 41:0
R e ()Y
whed i v asved polytrypic (Not adm\oo\\n)
Qwplession?  q, - W, = U - Y,
ponsion - Sy 4y F Uy Uy
Nso f iy P¥Sowsk  TeT(E) T T
Ao =) lF ¢ P = gush W, o B




C. Diesol C»,o\L A ctuek Diese] pfoa,ssz'
— Oompression igniflow (CI>, Avb ignition
— Gwjpress Gie 0““7/
- fud Bs injactad jush Before dusitd Slavt of  uwlausiion
- V\0v\—\/\OW\oﬁ(,v\e/ng ComW0 st ow = shw combvstion
) Gydde = assumokion s MNotes 9~17-10
o is the wofling flat
Pk mesd dele

v OdmbousKow s ponstand P M oddais. Z%
) 4
o "\ L( L8 N O
ISQM“ho,o ¢ CompAlodiug UK A 5v0 |

©xhowh L > ot ¥ Tgfwl\'ok

; v
(1 -2) 1seadropre Wwn pies $1om
(2-3) v e- hud a0
(3-%) fsemdiogie
(L‘_D (»O‘/\sﬂ\ .V_, M (\U)UJ“Q\\
S
(L) AV\(‘\\'[ s Pl /?/‘—ﬂ —.'wl - (AL‘M' ¥ Qv (A},P: 1\)'), - C\,LT‘-T.L>
o & LR, B
\‘(\ 03\/\5); QVIP;' T' 4 ‘—'- ) Pl ) 71
v | VT ) "
\/qria\ol/. Cpuy & U WT‘ J;z/(’« >rz_5r ’KQAA(w,)

(& sy p Ao - Py ruseiy Bok w2 AL ) q, (U ) 0 (v,
= 8s = ke P Gonst 213 = Cp

(
(3:%) )'S@MH’QG)QQ xpansion iF oot CO" o= Py ( i)

K } !
(o0 [y isdor_e)
B\)l’: ivlz ___V.}_ «‘\’LL = . \:Z,’_ &
\LH = V_L ’\IH \)> PH,P') (T'I— Y‘)
L Ty = T (T2, Lk
Ty 4 ! 2( Yl'r)

&+
L84




(3-‘-\) \/()\f\‘o\\ol/v Spu,\{\'u \r\wﬂ“l iscyv\*ro@(g

kl’_‘f_\ MO
o e

J‘\TL) L;(T-s\

ol %

(“Y“)) (,OV\%{'O\V\‘} volyme [N7S f\(_,’Juj']'ovx

K 05 Wl R s G 2 GLUTAT)
\")M)f = \(r)t + LLP)_S 4-}&»\)‘1 C(luu\7 = Lq3 hﬁl

QN,*: qwﬁ . U\fk\J L(u“\l.{)

17 s - {\'\z'\’\z) - (U._t ~U\) & this oms flom s I3 .,
'L((‘S 'V\‘s‘\‘\-,_ -31
N - e, (Te-1) . (™% )

ifue Gsyvwe sk &, t ™ Col T3 -1, ~ T (%, )

Noto @ Drdmoier sugqesds st vse e JEE

, s
iL) Lmpanson  of Otfo L diesu s Loy

vp
= L e Ncee T

,VLkl dhot < n%\, 0+t




Exam  Covtcs “p o SJVQPI:AJ g

\\fom 9=20-10

focuses motL 0w (o) {'\/\\'«15 (UL(E,HJ Storks witly P, Problors )
D dliclag  oydde

Nok - G e o uses
* fewdl oongh c,«,ote

150 heemal hand addtn L

< isothumal compression & ogausia (ution shosld apploutin

s (\u)u/\.

Cornol ef@dw\(},

(i ") 130TREEMAL ComPeESSION

My 2 2y 2 S‘LPAV
) p - Sk
alos nete q, = Tas
Define:  Rugurrator - cu,(akum lerery Fk\u)ﬂuk e staces Wiy £ 6ddio\ L b agdt
Mol S o (z.%), ie. 00w a13ba Yuubs in Mqﬁm‘vv% “olox)\v‘, for prod3s
M-D e (crqace) °

e 1P W0 w1007 i fyuntintol o
pture (1) Y odsk poge into Oyl as Gy Treon okt s ol
1S isotmemol (3-4) ond U kit qouton i ot (1-2)

= Cqde S ()\U/\lnf W) Pe;\wti(l\ér will LC(U“}“ Corpot
t':XC\N‘Jl.a.

li=Ty, =257 SOW| L) fothermd  Comanssia- ((’u)mlﬁ\e}

Ve
2 =Ty = 1000°% 1J. S ,Wl - Rrb«(\f.) ;
Py = 100k0a Yo = %7 \fi‘u 29¢ -XN(\\\ SIS INA hyy
(= %'Z;‘L =10 ‘C?L -~ lC‘éS \‘:'l/!(j

2 B .

( ) e ¥ e G n 3 W, Tdy-u = (\/(l?~Fz_)
(oqnes ‘Lf/\q D(1e13-218) T2 st ¢ By

(¥ L‘) (sothepp-or Wpons g, (P0d)

1. =

3l
= (02 127D I (1) - g3 o he »
(4-1) Cowst o Mot 1 e opn -Ju =y (T‘ ~T,\ < - 488.¢ /L
- Vo (-19¢a +8413)

To 2
{ fin L. 3

76.6Y. ¢ \L(Q_v(,\]



Notes 9-22-0

Brcu_l tow C\I L,LQ_ (C[O §ed)

<|—'l) L'chxf'fop((_ (,ow\p‘\’,ﬁﬁ{u\/\ )&7_ - 'b)'L =~ (\/‘\'\/\l> (J\.)(_i M ("‘\‘\"z)

(7“3) P‘COV\S‘*‘ hva addit 5a zés .))/50 E V\"\("\S‘I’\L) C‘Q“w-“ f‘}‘(\/\s“’\l\

(5‘4) iSQM‘\'fO()it Ly()o\v\j{ow Wz W‘(\“a‘\‘ﬂ
("H) onsk Pt addifion Qv = Ak -
7L|.\~ = L:L&\; = w& - “\z‘\'\"\\ b U/\,J/HJ
a(‘“’ LQ3 (\,\ W
3 'L) T/ I\
It assume GM&PCV’P Ny = (Trn,) voo(TeT) - [_T;:I‘) = J= T.( ho
- (f? Ty) Tl(Tserﬂ,\
Pz T [li‘_ 'ig, ~ T_z_ K/b-"
uswuj (St oo relatiowns P, = (;) o b ‘(Tq) Py =P, Pe= 1
= Q - E L . - T_'- 5 - - real a
R 2 T E P e i
? Prsh. S(M,mts
Py ., .
P = COMP,MSSD( Upressure  Fatio / i 01()0
R — o— J— PR
.al%T,?ankT ! z";/ ’ o

Qfd{)A

—ﬂ’+|~ IB & n*k{A
Wied {A > Ut /B

= i T wawd the Soove pgm 0N, [6‘1‘1*’ E Compre 3¢5 Mow]

ml, > ), D G Banda hea bppe syshon



(\jo+03 7-22

L)(,S
nmw h W
’Yuw\o« ——1
Ts
= xaw»p‘o \["—?'j/—T {12, -/ T, = gl T3 <1004
S ——m
T 1 Forek | e, Ur Mp,

—UIV\ (-0 st U~ W = "”‘“(\\1“%) W, < Cp (T-T2)
! ; , . )
T ()T 2 o (4) T = o SES 7Sy, S

Uz Lo (30-59) = = 100

P
73

o

(Z«?) ons P C(I‘V» L-‘J‘:\L - é{)(‘r’?‘ft> = \.OOS‘(,\oo-S’Ol)

vj 3~
I 911163 ) | O
Vl P = L’JV‘U\ . (DY\S% (,‘o/\) o3 ," ((Jv/pl )lk% = (= (6)0.‘(/|_l1 s24

i~

Waet - oYo (%q) = 240 kr/l'j =) \,JT; d)m—\"J(, w0y ) ;LfLHlJ)ltj

OK’ \/\)Ti C{)(Tz ‘Tn.,)




Motes f-24

F) p‘ﬁW‘\.‘H o~

Goal ! Ukliae Urirgy ot Pomans i the (}luw 0£b4‘ fhe  fmbuas
ko ket pow wito b (pmbuskin

L P, T
A
v
t\‘oh,)' r(\ R%L\,\ 1y mefcyfi) TH:TX &71: T\{

.TL[> T, 250 we un @(@,,J«vdif p{‘u\ﬁwu\’
a0 = A = X-Y_

QVL x L’ b 7( _ kX’kA‘

¢ f‘eﬁuxxuc\%o(\ b@ioiwcj : Pyon hy =g

factysr s o0 = (b)) ()
owst Cov = CP[ (Tj“r")‘{- (T‘ -Tl)}
(?Mj I'\3_\’\>C - Cr’ (TX’TX>

IDEAL REGEN | T, <T, = G, =Wy

< T (2T,
,yz ) \,/)_N’)‘ ) L,)T % NL W, - | (7, \:1,\ . q- (\_)
I Wr - e (T7~T) (T3=Ty)
i B T (TL/T\ -0 - (Pi)k . T B Py
- T T U =2 T .
77( | - “‘/',‘?) b ’ !
+ L=l \
Na= 1= = (fv’) ko (st specific Lw}u) |
3 ! |
\
' \
. no (‘c,jcw
i | o T !
; f’egw
P




Nokes T-249~1

G) )(’/4’ p(op\/'ﬂ'ov\ C\{d,u

2
z /l | /Q\ Q,
- i
|~ c g 7 + I —_ Uhovsh
| ™~ \%zzu
diffosep
PFO(D\JIS\'O\A from MOV @\\)X' Or\\ ﬂ\(usﬁh fiom fhe \/\\'9\« \MJDDH\7
g 82 Qumwy totbing
" Obne V. of Ricerton 0ycle
(7SN 2 0 (Cu., 1% (A1
MWC:)( /_),‘bfurw 0{ P\O‘{&Jk a'f £0(Lb
Oowhat S
Notes I-17
°$\nf”°( Duw ooy qullr

VoExama YWY aic tals Givom 00)1) D. Prolglumg  are
(P ouf Q's
know kow o doww TS L PV oyes xcorcﬂf\f cqde
4 Provolows | (Wil pot aske £or a1 poels a-d a3 in D peolalows
offo Ak Sherliny breyYou

N -
P owr  Disd  oyde b)) 3= ¢ ferms



\{%SS’J?S ’
\/“ﬁ)}—"’/“ ‘*r)\m {//Ij [Cia
S T k= s
IDEAL  TurmyseT — 79
Pe= WS e ) Comp  [aHo %: = 45
To= 223 k 3 Ll Q = 33000 ks
o= s Fiad) tust. = Y“"\<Vc V)
Mair = 30kg (g | 2y [ W
Difkuser:  Tsumtispre ﬂ ‘?’ "\ ) (L‘L* 1)
) 0 je srall a;mparu% il
hi v S 5 hy Tz Tot Z’(‘: = 228k ¢ L (265 %) (\ov? XH Mt) ﬁ::%\
Tourk pen () (e s;’,ma)} e
A WATEN Lomplirsor, igmtiopie. P = USTP = 984 Lkfu
T,= T, (Z«’)’Llf' - 158 (4.5) GRS le, - }{Lo- v, *hi-b
< G (T -1,) = -3¢ Ky Gt P oamlasstor s §-9 = hy-h, |
§= Co(Ty-1,) Q= v Cp (T5-T,) To= 13k o ‘
TuiMdine (isemtogic) A - =y - by W= G (Tg-7,) l)T MUST EQUAL -We ;
139 ¥y 1z t)—: Ty =258 k |
P, =% ( r%g) lqgﬁu’o\(l,z%% Wi 1 7. s’uﬂ\J |
Nozzle (isodopd  To = 7y % I AR |
ﬁ’\?/ - (\,\c . VL) ~hy g;_/’- S, (T,-T) Vs 973 v [
Thwst = (Ve Ve) = 30Lgs (A73-46™8) = 212 () W~ 1746 Mo fash 3



Vs
NN
}\Jo+cs 10-1-10

-—7

/_l \/0\'00(‘ Powu (:\1(/\4_
Ar Rawbking (.\14&, -'wO’Llc\\/} ybmwm o lgpis vapor Wi

oty it

bO\‘\Qr
— 3
R
e apih frow s
Qouvy
. ‘ r Condual
Ql“v V\)()\)N\P
Qi
_,_J‘“'W !
‘ Condwmser (é,——/-‘(""\
- Y Sﬁ
A oy
(’”Z) ESQ/V\\{TQIPV(, Pop X note! i W (\e‘olo\a RIS N l\’ W e
(LD wonst p. QA the o} oy le, Rowestq, pumping &
(31 5ONopt Lypansioe Lz</w,? Mixture is wob p(abhwl

(U= wnst, . hemt («t)&j

Q) analysis  pext pq-



Nm\‘vg Cl\ls—\Q

2) andysis , Tdud Romkin  Gyde Boller IMPe X 1.0
condamsee P= (menc X, =0
Sl 0,30y = b X320 > Te 2334°C gz gon Yy
S3= CI6T 1Ty Pe=P = 01mon X, <0 D Tz F.62°C
= 4171y @/W) = 30LF "’T/\g Yo o003 (i

3-4) Iswntiopie Lgpows o /X%L(/‘ W, - B\AL( W= by -hy

5= S;_' = 6.1861 Lj/\q, phq‘: 0.1 W =2 Sy = 61§64 :gf +X‘1LS4"<})
X2 0800 s ke kg L hy s 2238
UT: 280M.1-72239 = 6¢ \«5/\“)
2 W
(LLD Condaumsur CT 'y/ = L\‘\’\\\ = l’\l"’\'-f = 180 Kh
(F) powp g Flahy iy
have? 8,25, P, =P el Stabe 2 W S, Ky
-~ (owpbguadades) el 0 W= fvaP g v =V,
Voo YRR = 01043 (joufe — 0M)  Upz 301 ‘“%3

(1_‘5) Bol LER 1,1\,2 _%a: \,\3,\/\7_ 33: L\-g-\w_
Fivd \”Z : VJ() = \’\l‘\’\z L\L = ho_u - L"m‘c \&‘5/\’-3

\ -

CWer Wp e Ve 606 23025 55y &z;.(f{
’7+L ~ - q - 13%11 =

3




Notes 19-4~10

Exam | o 99

Stakishis low 3
L
stdw. 6.7

3> Wl T % P Vagahon s
L) tndmsec P ¢

Rl for o Carnob Gyele

T = 177y o608 T, bewwe Rorllae apark, My

adwodagt T, g putaced . T B

dosvedage T ¥, < Xy 0k fealimg  gutleh wqw;&]
Wl pepdb g ol doomang

n) Svper

K—--TM o ML -
disoun. . wmowh of supahuk  Livikiat oy

(01 lwuﬁuﬂ/lw
OAN-'. \Tk)cu\l(j' 1\} = ’Y“\’v f




f\} o‘)‘csra‘ )""(0

B. rMJr Gl snmercmor quality  Wanming b
w WWW boda aftn

Notos = * 7+k Ao fovg"\lq He same
. XG D X‘i (W\QW O\AAVQ\Afaga,,g,>

T A s Wrs gt g
Notes [G-¢-10
C. Ragomitad § on Qoub . fafse tovpratue Ty whete huod |5 addad
o{lporler)

Apploadnal Wse Small amoudk Q/ phum MW ke /Vld/\u;“ /;Lwl
Wtk (o i fsanped (}wlwdk/r) .anW)




‘\]04‘{8 [9-6-10
Opvv\ feducder W Contiaved

t\jw‘}z")'. . f]l‘“:: "ﬂ

& W\ {s NOT @nsT ‘IlArouS\« 1\ 5»,5*%

g

« stote 3 s *'VP"""M‘T talem 1o be sctuten

° opyn FWH mies bl steom L Yeodabur
5 DA how  trens{or
P, =Py 2P, > PPy

o Jodwidon faen  claps i sepanded
_’___£;(E'£_‘ML 6‘|"U\M ‘\—'(‘L)M )(uf\o"\m.

b lesr /i P e

L~ or LI Trap )‘(,0 (ol SUr

S
pUrp

Note:  feedacter pressure & blad Stopm presdnte clo Mot pad 1 be e same

Analyss  Opom F Wi PP, =6 * FWH adiavatic

Fir: factiom of ‘X320 -

Shom it fom turbine |y tro ot ¥, oo fwml\,m fﬂ@?w ﬁ\\x\o\w/s
CH npovnr FWH

R S N T
("7)1’\1 “‘\1\"6 = l"?

q= P—

e -h

oy,

= rf-:‘s"‘\/
A

¢9’j‘ stade 2 {mn (“‘)'o: vaf I ‘\|<5“-+ ‘)\E">



Notes 10-810

. WS Turloag

7+ z U)T’(MAVW
N

3

Powmp
3
_h, -

1 T, <hes
Zs @P‘ac)vvuk
| H

S

Fial

W ch({‘(jq,rﬁ( o o\1d¢9
A: Jupoc  @wpreSSion Oycles o
\) iwhro dcian
Goal @ framsfor Waad fron o Lon )Vw\\swm,“
o o Wah Jong Siall

-7 poSS'\\o\L AN HWR G

I

\) QL\,S\'M ou\‘()\ﬁ) s QL \\I\&F(fab{o\\’o() NC '
2)  desined 0\)\79\/\ v Qy M) puonp .
¢ dLSign o —Hepot  (arnod Vapor  (ampfession g

2 ?Q .
1 (/5\\(}4,/\8![
W
/_/' py)

Note: Lxpansion
F‘ov—m 34 iagrdn dont
it & Fufbyae

(s & Yead {da

= expovson 3-4 will p\ob“/b%
|\N\,L w1




(’OMPF'—S‘)'»DV\ p(ouSS is ;ASI&C H“b do\
. F - V'/
Exew 21 022 0/25, ¢ [0/27
Bfox\fl’o\«, Rowk.{we) mﬂigt(‘({}'/’\)\
LC) idesk Vupor  Awpression  Roftigaration oydL
v On
3
[ ] andwmser /
cquv\sh»w

Valve
( We

|\j0+ci 10-1-10

\+
W | T
@ \‘Q,«J‘NL'; “(Dal(/\S (,u()”/i)‘\{“
(l“l) ism*mp\'c U\w()my\vv\
(2-3) const. ressure haot  fejection
-4 + \ ' a2 \ ()\A‘?‘.L -
(3-0) throttling pronss  +adiad 1y /{,
(49
() pansvies  of performana
“we}ﬁqws of p%/'{o(Mavwe” Cof, (3
le
'chﬂ'&v«\m 3\131(»\ COP, < Wl (F)
Q |
v ot vy £y s toan (gopnp r (3_)‘1: ((3 )
Ty offidony Ratio, EE R
L7_ 1 J ) ooty (&49/nr )
.(‘cﬁlswa%mv\ Svsjrem EER - powts inpuh (Uuﬂs)

ek gy < by ()
P pulf fwp A (\,)o&\s)

reorsble




(o) ontirneg Notes WAL

EEER =13 pCor,, = 3.5
Saonaloly  ahjustel
—Onpacity ol (1o ets)  Comwon daits, 1 Ted” (ool to

Hwe
frenze | Yon B0 \MA1 = T SL e

= 13000 P4
N) 3,‘%: PIT2S Voo wwmss.'O\ (,70[0
] (/\)Vr(( \‘/t? /&AM "\/2/1(’
b= 0IMPs (wap) Pys 2.5M % (contomser)
O R R
T

state 1 B -olmoa X =l &\cl‘”{kd(“j 2

£
T -3 S Ty A

Stede 3 Y z0 Pz 2SR ke 128

T- gye
S
v pressye 2 525, 5 U0 Pz 2.5 w0a Wes 231 T,- 020
/{L - \\'JL = \'\L"L‘l W, S \'\_\"1,: ) kj}"j
EX pawsion \lox\Vt:L3~ﬂ \,\3:\,\‘( = \Zg\lj/u? 7 -
th
A-ﬁ] = I‘lq \LS/V’?
CoP = W o gye

R



Notes 10=13-10

W) o Kiny W&s
(piadpld pfrigunats are Wologumotrad Wdloudlow

o (<

— Al Mot Al ro metoe, C l, Fi

oc RIZ, (ASWRAL)

T b omacns With O Jaque  CFCTS 0 booma (Fhey ant vey stale)
SHOFC  mMonenlero & fluarometene  CHGFL o R27 (AShRAE)  fon 22
e Y e Gy Ry iy Feeamed RI{ o (o) tedpa flusro ePhrawne
ponta {lvecog fhane Mol rins
Husds &7 pias 15y RIZ%e ) Ryaz

| Example Cheah pump Toutmsr = %7C Toup = 0%

1 T, =9%
G -
o Sol¥| g1z shae 11 X =] T 20t
a N LY P 2 State 3 Xq20
To= 50°¢ Paz LT MPa Lg2 iy
(ompre S5 WO (L \)/L°<‘u1_ = b, -\, S, =5, Pp=fyz 1 mea
= hyz 2u.45
‘\k“:. i,s chg -ty 2137 Uj/v«, COPN, . %‘LL Z 5.0
Rl R22 2124 o
Pl L2t pie | 94 134
To see 127 % 25H e
\\,J_L 211 j/w) 343 N4
4 1270 e 0. 158.5



Notes 1071310

) fossen
Ma‘)or Lomws & «TFrotiow s Calde AT oetpen (t~i\:;,x-ov\\ % onwilon (N
vhewt Tonsfer boagen
Y
; : 1
)\ L —

¢
1y

Getpal diogom Wiown 2
o o 3//'/

./"/ :
S

Notes
[0-19-10

Lk of mueria bo be 0w tmaan (starta ith Beogfin 07&.)
7‘.7‘,\»)41 2 rawlon, Bray fov, (‘cfr.‘guaﬂov\
~ worlev, flvod g o direch fon of cylles
R)Vépar Omprsion oy de
B oir- standad tofigeoakn oqdle OM - probwa @ efligrakion wde
bestd on g Touw oy

Canalov o r ~
.V?/afruv\ G\,Mb f(rz e UL ) T‘hV"Jr
2 —_—

v



}\)o)ﬂes 10-1T-\0
) pefrtsuahoy\ a,m

3 AN
% . ,)"‘< \
\rw&b\’\ 7 -r U\k(\ \
g T 17— !
T - |
4 ]m ] g
Y . S
COP= @ & - Q v
\r’ﬂb* K"‘)T + \;J(_ QL: y‘V\ (\/\.‘\\\1> = MC{)(TI‘Y“\>

ib)a{du wxample
st Air s wotay Pl i syshom O Yo gprata as G opon e

X : (Mf‘cfﬂ{w [AUIPN CM‘QM/\‘]

puC = Thawsh
‘ Sysh ~ -
/—\L)(O\w\ph US\M] T/S O\iu\j\qw VRIS 1
P = jhovba P« Hokya -
_ v cQo\y
Tl = 20 lL()A I'y < JWN 3‘1;\7 AV POM
3
-\;‘-' E \M/S
B z - To Cavnan
ik V\\mj , Q . (DP
; »
o P, \ k-t L '/\J‘\
M= T\(ﬁiﬁ “ = 970 W) s 3697k
)

W = oy 2,
T\H\o'\N'- (3~.‘{) T3z 320\ TL‘;\P@;\ v = 3, (lfm) W= 93 ke

b:)N)\ — 051 *C"c - ™ (Ce (“i‘ﬁ) 1(4(“«""1‘)

A= oV (B ek L _7“’,\»«‘) - )
M= 6 P = (7 Slglrd "7 (e Mgt s
Whet = Q.§D7)(|.aoq)( 310 - LMY 270 = 36‘1»7) - 943w
CopP = Q&

2 . s
- Q\‘\: W\LP (.T“T._q\ = Lsgl /s
Wneh

CoP = 271



Notes
[0-]§-)D

C G,VO S0 b B\‘OV\. (‘6 E( \ ( { ; 0’ '“p
. ( \9L 0“\0“, Gow" (\?,lh)lk) L‘)D\L i‘/\Ub I\’SSOA b\1 \

& Suin insheok  of Vopar

masthod, we & 72 (‘ﬁw\powbw)ﬂ S\fjfw\

ey qwxﬂlb . AW\Mon o — waher 3\1 Stown

QbsoDer: Jow P Nhy (oramd o] water to poke gid Ry s exothemic,

Pomp 1 puwp MW H0 o bure | workeis Swelk siage pute Mpid

Gomradac ! scpamtes  hewanli  from Vater oy adding Qu. Qi con e lov-grdl
heoct

cCoP - 8'—_~

W Q

o

All CNCLES DoNF



V_I Mixctyres
A) ek g mitnes

[\Jolrf/S

D wole L moes fukions
Define mass ﬁw\"\o“, M mGe ™ okl mass of mixbusc
My
. IR i
DQ‘F\NL wole M,Jf\'ov\, i Vi = —V( ; EV( = |
Aloage MW, woleewlae gt
™M L , ; .
M\/\/: ~ = n ZL_M\‘ RS %ALMQL Mw = %‘ﬂw\")i
\M 787 N, M, o - 0.7g\moles Ny (28 kg \
217. O \0‘1 wmoles all kgeol Na
Mole
Iy Aegon + (2 32) (_01)(‘403
1<
MU = 096 j/kwl of mivhure
— OOl Siow 01(\ Muss & woly Wcmd"(ovxs;
V\‘{':ﬂ(— SR = Yemu
o {V‘ {““"j.‘ J MW

1> ldasd, . Gos Madals

OLESRT Lwolds of an 1del G062 S—V]S\w

") 040"{‘0# Pkl

G SSUWWRE T

L VRTATITE PN IRV TV

"tolal mipwit e Ot O\\L \!o\\M‘L% e

'W gus W e hvous o W Wi, The QV\\\1 90\3 ok )\'\N.

Sy stome T 34F

]0-18- 20\0




(e.

Py =n R,T (S VU v

Notes ot |

(0-18-1(0

P; T:V- T,‘*, Pa T/V'IPB

1
LA = ﬂA R, T unele (f.w: 3.3y g/#

o P=Pat g Tokul PILSSUe

——
ParﬂoJL (JNSS\NCS

i3 — = A

Tolall 4\15Tw~ " Qum of puf’r\uk pressuce
()n,if\.\r(, —
Mmw
Note s
[0-10- )0
1) Daltow modek Pz 3 P

L) Ambgat Modk  aosumes’

]« 15

* 0o iatolaehio. b s Mrolaeales
© ot wolukes Volume ¢ epatoipec V-
* Lo 9@ WM M'\U)gm 0\04& wdly

i P, tre only gao @b B systom P LT

n=Wer g PV, - MARGT 3 NN VAR VR APA
, R.T Ry T
Ry T Ny RT
‘\)ojro_ Dahion. - p,\’ nh#' ﬁ\-; k\f . — = 4 PLZYL(P)
F o e W Bl o e
N\ (l:T
RS R ¢
Ny Cw A N RGT n n:
T — = A - W - w
AMG\gC\ A p ‘f- V\[l“'f ’V-\_‘ - \’A ’
P
2 ol ﬁadﬂov\ s T some s Voluwme  fracionn




Nokes 10-20-\0

3) U) H; 1§ releations lrm CNERY TN God mixture

Intumat onergy L vtaabpy

©fewtA ws w(T! | h=W(T) P‘” (heak §GSLS

* dohbon ot (/‘/us b_ﬂ'«wny s A "«\0!‘12

N
W= Uy +Us - :E,d{
N
He Py vHy e oo = 2 K uhge N= bl # puivs
! J
—orN—
pef Yol
AR = I ‘7‘[— ; X r g n
A = Lli{— w = L___’\'uu; h‘_bﬂl\'ll;u
el €
i3
KNU[M‘*+\AF{’ - K .
- W YW g gt @ SyStens T
Now)
— 4k - A ax _ alt) - alle
Lo = a7 Cy = at AT AT AT i
45 3 (@)
-\[A dv +YQ + - -
. PR
—_— — ) .
> Ly B LZ:’\/;(VL (. =2 Y Co,
[
Y . ¥ N M =
oo mass hass U s Zave = 2 U= < o by
L2
. N
¢l
(3t V& A ( = ) MU = & MU
= l‘ju PR

MW [

N N
U= ¥ ombng o h o= Zmih
/ : i

vl

J | y
(V z E‘MR Cyi CP: LZ‘_}M‘C{('r




Nofes 10-20-10
Wealnes
Evﬁ’fopl}y 5= s(T1,? M){

> v, of & Spuies s wldatel ah syslom T, & P
o= ST P)

¢G- L 4] PL’1>
9 (3, 501 = J G, 5 - B ( ?’:T
— - X (:L-r p\..y_
(5,-5)¢ = S,Cf’u T Ru Q’“( ?T)
' M - 'J
As helfore ! Sz i,til VoS S N(‘LSD

Notes 19= 25-10
L') S‘1 S“MS\ D/g Lonsiand (j)W\(DDSH'\OV\

Conslany oe Liveh  Gymposition 5 N frea Speils s Prr St
QA wo~ glare

—

Aa = U ‘a\
AR = 2o ) = 7 qou (7))
— O —

AL = 2.‘_, \1\«(- \ILQT‘LB - a\‘(f\)]

NoYe:  Lor wynst- S hoXs AL = Ty (Lvi)(fiq’\)
P .
(o] 58

AG = C\Iw{.y~ (TL‘T\)

AS = E\\"L[ 3 (TL)P,'I) ~ SL(T.,PLDB

on o M0sS louss? An = 7w [\MGD ,U\.L(T\ﬂ

AW = iw& (_\f\;((ﬁ - \"£<Ti71



L&o fo dass— cyy

QOimeove s NMTES

Exawp\u f\$W\+(o(o\'a. oo

Gioemn L | T
| l[ T, = 1000k Py= 100 P 1P ¢
W, = Booula A (0. AT
1: Frd! T, g HO | 7
A

Sol i — A L&
o k=7 Ce = Zv:Ce: Co = (“X 19.14 17@\-\43
™ Ve

Kol
(1) 4 () 33.7) :%A:y

_ =
CP - 321 ewd i
pF P, R T
- o VT
- N 2o
Cy= (6] 8¢ gmy) #7287 + () 25.52) = 2950 Jom L.

ot

VY e o

oI
©:

< L'@é (

_‘r?’:TI
w?'

- W

m (W%

C( Mix = Cp /M\:b M e M\’)M'\x = TV, M\'JL

K

= ™ CPN(XT.CTL) _Qi bi)-‘- = T:’\ %w\ﬁ Cpb LTFT‘L)

v
MUy = 6C (29 C«*’\\ t -17(114) +708) MW L 27 Sl nd
M\X

3
CfT“\‘* = (3117 Km\\4>/ 2T ¥t = LOTF '\‘:L\ v

Wp = (219 1510 g tom - 511

[0-2%



| cxowpe ]

[deal gas W\\\A\‘vy TS

PN'; 300 Kkfu PCLH-(; . Z 2000 ingdlobes, Q=0
) [\
[ac, = P%¢ ’rur\é |-

open thevalve, L 1, P,
=y R }Qm *74 =V U= Z m (Vs ’u‘;'x
0= Mac 1 (4\“ (TL‘T|3 4 My ny chm (T'L—Tl)

AR RRCOR VN LS R R A LY
(.10l 283)

EA' TM‘,\

O - (607%)(.312““‘/{:3)( r,~ 283) + w?ﬁl’wqo \L\(T 323 5 T, = 393k

Pr= Mg To v = 3 Ry = Zmf Ry ML= S - g3
\ ) L Doty + 4%
T
v
ey = |-.932 = y(p Rwx= (én)( 2081) +LL\6&’X.7_74§) = .0 »(h,-\k

v
o= Sov et 0w (35D B ane s
B



Notes 19-25-10

EX(AMPUL
GIM' Stadke | (‘\f\'\"\'\"\LB Coa (inleh)
3 : 6. W 'NU
] T o
__j&l___ \lvdz =‘ \/(,oL —:(
P, = 2o0kla Py = 1.2mPa
T, 2 25%¢ T, = 90°¢
olote 2
\I‘VL = YCoi = 0.5 Q) F'.NX T, 6P Sutw J\'\N,\‘\ Vhll,'l' :\1(,31 " - 0.5

agguw\l/\j ool ( F&sh)
N
61\,J S o) acourd Fane (Unstedy)
= PR o N U o W
N O AV R i

1 2
S\ d(m\k) N J| Y\;\h\\\\"\d“N M'Lu‘l. ‘M\U\ = M\w‘l\t

: A
NN ()(o\o\OJN\ 23 f)'\ Joan 0w (A amolae \OO\S\S) M 0\51 |S W o o W“O\b\f \/J&S{S
r\zal ‘V\,\j\, = Y‘(\/\i CONSY Spcdfl‘(_\y\u&s
f\qu T\ ‘(\IC—V.TI z ﬂ(, pr TL Foc Gaol ik TW e Y\lt: Y\‘ +Y\L
1

S\ e M\A’ w fudions  ab slade 'L) = N =N,

/ZV\I CV-:_T"- - v\qc\/,uq_ T| - nl(l—f’,(pITC I\]M C-Vt C-"/‘L - ?YUC\/G

CV'L : \{Nzc“’.'“]t ! \1«)1 ("/,001 - IGC,/M i 'rc‘/‘ox-

C\/} v, ( l"j_f\‘) + C;,oul T, = C;(AL T

¥ s ) - ‘ kg Ef .
23 [iv\( J4H8 L\L/a\‘)(T’L' 298) + (44 LM\Y 6519 \;]\LX r,) - 44 ml(ﬁ‘“’ “9\*)(36 l‘}

a&: 396.5 1, \




Ex  opmHaned

P,V“ ZQ)IL()C\ o.| \r\~3
PL = Y\L [u TL Y\l: 1‘/\‘ n‘: Ru T - 3.2/4 Jf{ (7_9’8[‘-)
—4'_\_7_— ' R
N,= 00§07 kel = N, 2 09161 kwsl = P= S31 LPa

W) wivaluy diostd - Fank iomld fo T 267¢ R O
(5} Jony: ,
&, - = 0 G, ()
~0n- Q 3 - V‘M,IC‘[LOI (T3-T2) 4 V\.Jl C\IM,L (T3-Te)
= [Aoogo‘f (L\\{)(_c,vlq) v+ (L0012 .’MH?)} (2?8 -3ié.<’>

=< 34 L3

Q

2
C‘) 'P‘l\& UV\*‘(.O(JH ‘jwo)fu\ Rowa V23

& o Q \ .
2 I}—Q‘”J d;’:v = M S\~ M‘f ey ¥ ’ybw\ m ol o wwlig onsis

Ne, (5601,! ‘gc%c) ¥ Y)Nl( gv’z,z ‘Eﬂz,\> - = - 'f(,m

< = -~ K P 25

(Sﬁz,3 - Sr&,\\) = CP 1/‘”([7?1) - Rom ( ;’1‘) Pr’l)? = \l'\h,s P§
Ta , / (2_‘?_5 3 Ve

P.= P 7)) =932 M lavs) < Hooh

P")1.|—5 - ;‘_ (“\DD) = %olL()‘\ p'\)t}) = Wowlu T? - 250(_ TI =15 C

— = = . N . I T, P;;

= 3”1)7’ = SNL)l = O S(QL '—2 S‘O‘L)l == CP%I ’.M( f?) ‘ﬂwavs k";’>®1

Z 135 = 248 L fuso)

A 3¢3 lmo)
foon = LootoT) =" (15¢6 k) - agu

:{.\43%187??



/~/o+c,5 10-27-]0

5) |deat Gas va)'nj

EXM\«IO/a !ogdnal st ’V";‘/\'/‘y chawboer

O 0 0,0 0= WP T=50k =1
qu——\“' Nt P=imeg 7230 = Ol \cg/s
) = 0+ M. 5

2

—SOL‘K‘l lg‘\ﬂm 05 -OVK = r\}\o\'\a —M(.L\L = ':,\01_(\"\—\1"‘-)O,‘+ M\'\i(b‘“b\'l-)l\l
as Sume (G S‘pwﬁt hest

0=y Co, (1) ¢ MonCe, (T,-T0)y,
_<|l‘35)( ﬁw) (500-T,) + (@Y 14-2X 30 -T,) = Fr, = 37“(’

s o . ., 0 .
L™ Jow %C@: ZhiSp - LMS, + %.1\ 3 .

S(nN\ = M“ (S 9) 4 M (S S,)
(5~ S)“ z f,“ I ETL)M ~R bl P“t ) « portisk pressuie)
(5-5.),. - Cpolu (#)o,~ R (%2 e

o, | M

M
Pont 1= Pi=yP g M - Wy MWy,
B Ny w ' '\:_“;‘— v M0y

mx N, o N\ L 0,
"y ¢ MV'\\‘L MVJO\—

- (ol @/»)/éwmw

-l o =65 Yooz oy, = 388
) 32 .
PH"17': \lhplz s mPe F°'L,7-.f \’otpz = 335 MPa

L> s)= (1 L)QM(?%)— (Ll.n)ﬁ,,\(",’—"‘;) 5238 *5/¢

(S LTEY \‘s“ Jim(55) = (2592 Jan (225 = -oomg‘ lig

= -
Som= (N5 ) + (1) ooss ) = [ Tho | o



Neotes (0.27-10

.\t(l’ s SGW\ 6!»’%& gs\‘g;\r{

St A)wu;,s -}\«,_éum for Gy 13«6505 (sand \,\) (’A(WPJ'
Theq MUS o dyssie\ar



’\JO%QS

L _|- 2010

B)  Gas [ Vapor Mixtulcs (Ps»,ako mikics )
= stway of Water vopor k dey &ir

= freod loofh  gases &S (ked  gases
D dobiatont,  foc wwon  conpont

¥ [ ’
At systow T #¥ Totad |P= P4 P,
My, v T
Pz g

My
M\'JA

*  Condsjder ‘H\(, T"s O(Ab\g;hvw ~€\Dl" ‘H“" Water \IQ()or‘ (A (V\\')(\'V\A(‘e

T

‘F;LISYOM e i

(Pv = Qartiel press v of WP Vopof

0, = Q(,,\‘ \JO()oF @NSS\AR. @ 5\15-¥w« T (@493 {ar 1= L{OL) PL’; ’i.\@‘\k()"\>

w
/

sdfie faative Womidihy

P po s o _ Ny
¢ = Py 'T’P note ! . 5 )p s o

.

Note ¢: Ul)——Pi
—_— g.cLL Pa



Z) 5\16\'01\/"\ P(me‘ﬂas ~ foc {duak gas i x TGS
he F ok
¢ =l

for i dduak Ges MWt W Z ML\’\i

be KWN}"M’ VQPJ( LM(‘ \W\\X\’\)\TL {'l = MA“/\‘\ *VV\VL\V
LI wh,
LN Q,V\*\AL)«\()\" pot le of dny ol
° SN for On 1 dead 90\5’ k=W (T o\«\\,)
= W, = l/\ﬁ(Ts\,erw)

2 L ol (Tgﬂshw)

D D Poit s Tompecatuse 03 W woer Wil login o goniunse

ood of e or s Sys  tewpuaue  js lovwed o a awed Yotok P

nsider Hhe %o\\ow'\wx @

;/- A ‘\ 74\_
; A‘ oAz,uA watig
) 15 Presesy Yy \

( . )
- Syshowm s sabieley
/' ~ g - N -




N otes H-3-10

Fride, 1M-2%, 0.33

_Evemplys
1) e sy Ty 25°C Py OMP b= goy
Ynight T,- W0 Pz olmpe
Find t Dow wll Lem T v B0 condunsd
Py
= %0/. = —
¢ 2

P, = 0.8(3169 lbn)

D

95(15%) = 3169 (fa

QP

{

2.953¢

Tpo = T when Pg= Py = 2.535kln Lintpacie) T, = 2137
My V\“g“ _ Py ¥ % T pm 5 (39(1,«%,) = 2.33% s
My, oy ALY P, T
Py ¢
\f(,{ —Tb
M, W - 2.337 - 137 Y Owdonser out S b0 131 = iéﬁ”‘/.
‘ S s



=3

| o ° P =101 L0~ Pz P
sk : —
Mgl\ir — & & 5 v~oisi ol T‘ = |O"C l’L: 25°C
— 1| b= 50V
Sblw @ *% z Z 2, - ’ s ’ 5
3 Ml i b Q= Mo‘lb\o‘i T'v\\ll\"llL = MC\IL‘A\ E M\}\\"\J\

My :MM it oy Mg Q_ =h, —he M_\f_l- hy - ™y |
ky A t ! Y\./‘ {3 ™ J
K dy alyr _/ nf\“ : °
(,.O_M N, =Py, D v, =l - \’\"l'b\al * wL\l\"L - wl\/\‘/\
! Z

q = C’P(T‘L’TI) + W ( L\/L'-\f\\/l )
les, P 't'
W L) = 2541 hy <Te \Ajup
ho {1 = 29110

B T
W= 611 (P-{’A =5 p§L-r> Py =05z ) = 0.0H kfa

¢
U= 061 (;oT-d.éH) W, =0.003¢I

i .
7= (1004 iyt )( I$1e) J,(,ogyy)(zs‘ﬂv.«ms.o)
=515 IQ‘/{?’AM ar
Y
p\/z I»—c—[/ = HH ./l
NClNk eP’L, b, - Pﬁ/LTL> - Z}ﬁ

b=kl T 207 bt g C)q(r\77\_1,29\é()b\

\

P gk W, 2 0031

o

T,_: 0| ¢




9 0. oyl e P-4 = Tap = 0.07 °¢

A, < Top 2 webee Wil oondumse

Nobe wy #Fwy D WYofw,

| C.o M M, = vy -y, = Mo (0 W)

) NoYes 11-5-10
B, = 00038l (P = D.ézz( ,};;J Py, ;pﬁ (1)) = 63
Gy= 0.00371 My = M&(o_oozsl,—,oaﬂ‘i) M :(,qupo'ghq
A hou i @ wds b e rumord
Q = Mahe, + iy e 1Bk e g, =y hy,
Y\;\K] ‘ M«L y s P .

_@ = g = ha ke ok Oy, —w.‘/\\,\ + %& & My =My, ~Mvy
h Q= ¢ (TomT) v Wby —Wlhy 1 WUy = e (0,02
9= Cp (T-7) ¢ WLk -0, W (T 74 N 2 £

0 T
2913 25199
he(T2) = 0.00) g= -10.12 Ve 3y ol

LD dl;\.ifw\fw \m)vwxl\')o\,l W of “\)W\"l(bw\.’
_L\o\rf Com \M.W;U&j he  Muburul boaped ow PR‘T om\\, ?

) odulrlbo MtwsiIn finep | T covardtn pho followring  Expt:

® -

moi st e —

Saduredhed
Wi xtwre

THQ 6T, Gook, L W, Gt o diudritic

7



mo\LL\ql*' NVL\/\\/’_ = MC\lL\al + mVl\AVl + ‘:AQL\L (\\
CUV\-). Moy — Vl"‘a\' = NQL —
Myt = My, > divide (D by g

kﬁl HA)ZLWL =ha, + O, v\\/, + CUZ‘U),) "\1
V“’J““) ot W, s Sabuated (\):\\r\ov\ '5')
(}}, (Ll\h - L\ﬂ) = L\AU - L\Gu + L’)'LS (\'\\/zs _'\’\Q)
N P N

1\
L3<T’> l"c”2> k9<Tu> W <Ty>

5()) _ Cp (Tas =T+ Washig {Tys? T
‘: »\j 4T\> - "\5.‘ 4Tz§>

. S

e

P\/1> f\,‘ S\I\(fa

L")').j = .01 <E‘ﬁ-ﬁ \ p“ls = PS(TLQ> \’J’\\\l\,\
PPy,
<
E)((AW\@\-L/ T‘: 25 e TL: 15 °c P, :€7_ 5= \O][(Pk
Fl/\»‘l ())| g‘ @ {:0{' Tl:TkS
sda) @ Tt hy= 2307 Tt hes 6.1 hey = 2066 P LTy <208
1.,2057)
U)ZS = 0610 ( !o)-|70§"> = 0\ 066
US‘ (/)4 = (|:O°"1>(—10) + (.0l063X ’LA‘-\GQ W, = 006434
(2547 — g2 .49)
N Py, PL,-

(P‘ (DI o == v P N> = 3.109 (Lo W), = _627.( P‘Pv,\ > P\Jl < 1034 kP

P‘ICT'>

q>l = 324 7



b) wat L dy ool ’('\v.r«*()w\'w\(m

sak STP T A T P appeaxima LS the @ ooae
St +m9
— ke
5\\( ﬂoVJ—.\.—
Iy
oo\
w ( )
3\1{\% PSY MO me o 55 et 75" oy
== - t . . 3 ”\3/5 B
l:X_ MU\I"‘LN\W‘“\ {0!’ M\J\/Xﬁ' G \OJ\\A_\fj + - l Ofd/\1 oL
T-25° Pz |ooule b=/
) @
OVt SIdC ova T=0¢ olda, §= 9% 1= 25°¢
= G- B
. ™My Q
f'h
w,) s
M= My -Mmy = M (W~ $, =) g an
Stote 11 W= .p21 K;L \ & P <1, Y At T 0y 6130
—— “) —
\" Pa[ﬂ) b: ‘(g‘

6138
W= ¢12 (\00—.6\35 @, Doy seme prouess D W, 0100

M, = My, fne = B Po. = 100 - \.534%

) - 1
Ra 1

Mg = ¥ “k ( 0.0100 -,00384) = ﬂ 0000 Y >

<\ A - 77 - . . . :
iy Q-vf = M, T My, “m"\.hf\.‘w\\/\vw ™ k!

a -~ g, kT ) & O WMy~ W tTy - (D -W ) W (T

M

3 o

|l -5-10



E)(C\tr (L:LS,A } ‘“\/\\K

1£0°¢ Yo\l
L 0= W]a

Comons Q Ur\J({\ Ty = NS

i Q) T oA NS S \0(}3'\/\5
I \

‘Q\. V\/\‘)w (p‘\ s e

@\/‘L\/Lj fodd defialion o Deo p L T A WhiOn L g oy, g 40 TN
NedsnSe @ P ~7 ) 2\
BA ¥ L ™M, wstand Uab| ,\u‘wu{ fo(ms
D (swdomafunn \0%;,\5 A T e ‘rv‘< \l;
Vi o= R
——‘pv P, = ¢ P<T> =2 ((,m‘ew«\: 12 5.6 vl S |
U;‘ = L(ZM/\L"‘J JS e U—\/‘ ® TCbV“\ = \O\OL .
U,
W\L: My -V, = MW(U'M‘U)‘L) U)‘: 2 P o V= A8
statez Py = Psad ¢Tay = 3305y (Sehsad)
PV
(J)—l_ < N s (’5:‘_()‘/1\ \)\)r gm M‘\ pm\% - ?'\-L%
se—g 9(’“ T K TL
PA
t (2.331)
P, b F) e 6w <007
P,
Mg =2 — - L\Hﬂaj = oMy - q,t{(llj (0,27&-‘0077&’) - )\7_\,3
RaT,

\61\0@5 \Q,L5 \),L\V\‘




N otel

[[=10~10
X

[) 5{”"(0\“ L"”\*\"“?? Ty =5 h & = T2 0Pe

W,
5 . . oJ
Q = Nkl\‘\z 1 M‘\/k\/»"‘

= Mq (\/\7_‘%\)
On ohort !
Chace W= l‘\a* ()lnv
T '

)
3;\1\‘0\,\- b\\)w\b‘\'(\ RIS

///
/
03()\,( [\WARE S\S(

\

L\l = L\\ + (wfu\‘)\,\@

(1) hewt § hywidiRabion

Q-© :‘;Ja\"\C\L ‘H"'\\l\’\\l,_ M

— M . .
c\\'\k' —M\,\/\v\-ww\,\w

Q

Mo

B O T L I SO CEEERA

A= wa- - (- ) ha

O

=




Notes (1-0-\

iv) Woly & dehvmiefimhon 0

. Vo N
a' %: Mo\l’\l«l 1 M\JV\\I-L “IMQV\g Mc’
- Y;D\\'\&‘ ‘W\\/\'\V‘

C\: (L\C\-L t L")‘l.\'/\\h) - L\'\o\\ + L”“\,\\\ 4% (L/‘)l'b)'l)\’\‘—
\—"\/\/ ———

= W - W, + (U -v) L, |
T
Duub MothuY - D31 , 4.0 notes  |1-12-0
EXO\W\L Gdodgrian M»w/v\ﬂ
0 B
T) k")l ¢: :
9
O
lS‘Qm'J a - v = MO.‘\A? ' W\Vz\l\l N M‘\'L\M“- ngI\\jL\’\\Jl - Y“"(A\\’\"\ = W\‘J\‘\'\\!\

O= N«; ( ‘,\3 ¥ L)S‘/\,S) —Mc’*l( l/\Q-L \'UL\'\\J_LX - MQ'(lAQl ‘\'u\\/\\”)

.

s Mass ! MO\S = V“’\QL*V\\"O\( MV3: Y:'\Vq. )‘V\;\V\

LY"’\K;L)g_‘_ Y:’\Q,L@q_ + Mc,\'b)l‘)




'\Jm; [-12-

5 ) D
0) P =l O ¥ C

3 B S
) — 0.2 9"
& .00L 3

; 3 w\} R
L j”> A L 425 "/

Sﬂﬁ Coms  wassS W\c\‘ t‘n;'\(.1 - yr'«\(3 R,L \ Y"\v, - \';‘\/Z
v : = ‘ e, O
MW, + Wa, Wa = My Uy W, - Mo, W, 1 e, W2
™
A Pa, o,
Mt\\ = pc\, V—k\ ‘Da\ = ‘LKT\ P(‘\ = P —P\/ LA)‘ - .61 ?—_()\’\
L'J‘ = L0011 = ()\/, =, 34 (l_()u Po. = \Ol= 344 = 100.7 Wl
1007 \y) - ' (
Qb\ < (“87/5\'1-193 N ]1( lwx Ma, * \1¢.4 Vﬂ/wm
VC“»?. - p'\m 'v'\m Py, = (@7_ pﬁ(T1> =8 (18es) THAY Lea
R S A RS I O P 5 e - 0y 2 |
[Ny} = - . N
: (T¥Tfiqo) :
y 149 \
v/ e Y. 00t) ¥ (09hL) p1T T T
V\;\(As = l?%c\ L4962 = 675 1/""“?\ L’Js - (178 )( ( 1
UJ3 b L0014

. @ L) . . ) '
BTV 9{‘ 73/ = W‘o\zb\m ¥ M\M\f\\/;* M(J\‘L\f‘O\’L - Y"\,,_L\V_L —Ma\ll/\.l'Y\/\\/‘ L\V(

0 = Mmg(k'\a *LJXL\‘/s) - MQL(L\O\.L— ‘A)L"'\\/,L\ - Y\hq'(‘/\(«, ﬁ'l’)“]\‘/;)

. Y
= W‘“s\"s = V\"\azk/\,_ +"’V\a\\/\\ h, = \'\(‘)\,Tl> psyc,,(l/\oﬁv IOI@

l/\1; ,’\( ¢)z’ Tz,) yg

1 WA g W 55 i
g = g (Pl T sy ey oy e

T3 - flng vwa) £ 190

K 0o

EXAM T |has row ban oiced



VI Ul eachions  (combustio \—\>

0, @
Fu{k + OX Ao —> p(’od.lub\];
L
lemctants ool WW

hydrotubon fudo  Cilly
‘“Ox\/?w\ﬁm” 70‘“14 Vlf'ﬁome/ﬁxw\&’», LA rocks ()nj,,o\\&\\lr

* 0XidiZefs —b QO "AL/’
Eyan T Mixt wes, {3\3\10\’\)%)"\'(3, (will nod uge Psychomutie chact

) Pury {'\yo(ro corboon s
- sitgle qompongnt furks Nt fuks
‘) pacaffing

N (;;\, “?_vwr’L

© chain Stucture (Sjrfw'gk“’ or b(t«v\ONX) —Prpone

CSingle (arbon bonds  (satundea)
“ex: Popane, Csly
=0x2 Octanv  (oH,s
N - octane C-¢C-C- ¢ C ¢~ (-

_iso- actawe G ¢ - L=ttt
\
C
\

N=12-)¢

[1-15-10

=T —0ON\——<T
|
=



() OEFW e (g _ Propare.

cdnain  Shwchure H

v dvble lopnded UMV (s st o)

ey plopune  C3Hg

(L) Alwhols
. C,J‘u\ﬂ ol
bxyy@,\md Y
ex ) mubhal - Clgoll

2
) rod. Cuals -
Lxawples: gasolae, Duset fusl | Ted "A"  kerpsinu
\gajgh’p(, MW = 101G, ol
% = .87
Thor weo dne mic feprseAaion 2
- A
C’(Hj S x = 187 (2% ty = (1o =y XZ 713 y = 1483

Gz Hiw 83

B. Qv lovs Hiom HO{OWOW“A‘V _el\) :
A CHy -
) Speades G servotov 0y — -
Ex UOM/J(IJ}(, Gmlpystion of muflgre
Combusfioh. Rxw - Cﬂq 120, ~ G CO’L 1 bnz,o
D e —
Cuntkewds pfo C\L\e’—\’S
C. bcwneg - l=a =&z
H \OW\\\((‘ L{ A =) \0 -t

Op bawva © 1= 1y DV




[1-15-10

0 dufine ! COM(JH(, (/)\m\/)JS\‘:»\:
-?M&., 2\ dvzud, (){QJMU%

(for HC Luats, Producks 00y (D, U\bo)

2) S’roadmowu—ﬁH (dative amts of Ll
k oxuiac )

K ke o shoohiomdie Mixbure = txadh
omb of £l L oxidvur o Comde

(/\)W\\O\) S"h\oy\

% hfine fure for  fako
g Mass St
T MasS Wb

L propave L aic
fiadr Sholdni omastiio AN v
N GKA)\\A‘onM EAKCHE P IV
(\Ouj Vo\uw)
R 74
CMe v o (0, + 3 N,) > bCO

4+ CR 0 1aNy

1 - A = 12.8
s 3%a i &

A~
F oo Ikwol Colig (12(2) +¢)

5[""76)( 24 \"3/\.-‘”\)

\/\[\_/
V\U) [Na

qlr 70

A1Y

Al
156



Fxaw 3 ’1*"“3L\)ws)

MY Fues

VP39 M AT

-)6-10

Notes l EI ~ shiay o . 032
¢1: A lo? - (0(4_76)(15‘)
%l
$=0,5

2) sto; LMis r"‘v)?tlT

Define: %V‘V“\C‘““ ko, ¢

¢ = ) ot
(Y:/A) Sb{u\m’ow‘uﬂdg

O >1 D ful pih

3) PRODUCT ANALYSIS
dry anuly 575 - wakp s Mmored fw»«
Prodasds lofore anolyo

%2
EIVESS

- b Gndoy 26

P <l DL Jeomn ' N,0

. @ X 100 :

Dmﬁ/\q.,f 7. ﬂmmﬁkwi = ¢ X! EXQNQLL CgH[g k OMm

I
Define * 7 w«,wﬁw'«:é?_l)“oo bMMWMW '
| d/Ly Vol 7. (W
Co, w2

Q/XQYMQ{L : ﬁaﬂ(“/‘e Lk O~

A e ! Shoihio b

E;
A

J o 47
{} !

|

(JHL' ZQWP(O"" = .,29%

s> Collg a0, 3%N) @b (0, r (N | Pr, 0 1,0 <(0bher)

C: 3=b

Ho: 4 =¢C

O, a =Y & éc =5
N,o:d? 3 a = 18

+d N, Fios Ein
P‘dﬁw& Ryn

{ a\Cg H,a + \0<01,+Z-7‘N1) “0'0.2501_ + ‘-’7 G0 ‘O'L
i

; + O.lﬁ(Hq +dUL +b\\¢o

C.' %& = 10 il"l7 4'2‘7

2~ 3h) ) 06 4l l' Riga = 2100 L ge
A L1 R
ST 5 (u6)s) Gy il g f”(;\ s 6 4 B
¥ oonse T Hat 3%b =
A\ "
CsHy + 10( 0y 2776 Ny ) &= ouhuat sas (01t 4T+ ¢ 411 1z 10
fint ¢ sobve D b:222 a= 10
% ‘w) 0L

atued h zz,1(b\."")( 14)



I\}m‘es UN\T)\/\\A.&{
-17-19 :

—

dbgr;(\a,! M or J.M‘H\AMD»' ol Cowbuﬂ\’q\,\

_ oMhenabindy - = heot foltused whoan @ provias o
C‘ u|f TO\(O’L *376\\)1)’7\)6‘0’1*(@ dow Ot CA“S‘O\V\‘) T
4404+ QCHW J‘“N,Lf SH 29

& S Solwe H
0" 4
!\Ji —’—_C’_—
Jer ‘YI(.O = by Crdx er §
. W&( ftlA(k“\r\
\i‘ml: m ' S —

[ Woles 1220 | 1) haok o fomodiom

due Wak = D 0 Dl To claddste. M oning, rdevasd. fus
Exam L high 100 n Combwabin., M0 e it clebpming
Low 357 M ethubpyg dfpores Sliveon products
Mo, T4 U pesdenda
ST Dov,  18.1 e st wse G (mmon ewthalioy

doverce  ghate fo all e s
C) 1w fo poedn Syshans | _dfn: bed of foimation

—, 4~ sth . cowtifions

1) (¥ amaluysis - (opom systomn ) hg = heoh of fumution of Pt

T il < ¥ Tk

lutonts — Prodmts
= Wy pdesacd ( a/a,bembul) whe @ (,m»,.)guwl

wnd points foe Hummdpnamic io frop ibs domenys ab st (gatitows
Q -W = W -W, hi= 0% douts o5 floy o ulualy
0-w = an;\i, = %ni-i\i t ’h—‘; =0 fa ")2,01) /ll)g

Talole AL 2€



Example : floPae kAL Noles )-23-10

Tp= To= 205k 1) dfnt < st valae
Q-w= 5wl b g hiokiang Vit = -Q when Tp =T = 298
avd (ewelde  cowlpystio-
— N — ‘
Note : [’\C biguis. * L\-,rﬁ - l/\pg ‘bw.rgy cnendy 1
Q
C 7\'\6 e — ™ o WP\M)“«
. ’31\5 f = foduds Tz 290k ‘ WY s i“»% - ;V‘é\"ﬁ Cow\sHw
o )
For sjfo.‘(,\\, CO'\JZ{'{'{WK . L\Aﬁb\b]’ M+I“ﬁ \IaLuL/ Hu
Clig t Hoy4 37N, ) 5 3G ¢ W with (roctascd 0,0 in Lqud shave
YH,0r 5[7.‘76)1\/7_ ; R;y\,\ﬂ/v \l\mﬂwj \mh.\b) LAV
Q= § miki mEwhk WY e gk Ud = dopr sheke
\Q(XSQZJJ\U’\_L&’ 25e I¢ :>L;:T\”Foi 2
= ;/". g AW,
O = § n L\‘IL @ V\\'\'\(( H P’»LO) uqu(
Ly P gy, Nowdd
gt K -, uiv
@: 3\1\;,(_01 + L\\l\{"uto + 5[776) L\I/AJ,_ 2
- oy - q),(éz _5(sm) L\/(B,L S
’ 7 21¢ T

Q- 3 ~343, 5 N/um\ 0%)
. (-2 g St €92)
(M) (9 o Dl ()
Q= -2 ou (o€ ‘“%w\ o

A= ~46u(0") 'y Su

At




beCS [7,~l-' L4

-y aownole
—Xa i)
(‘7\\»]'1)‘\ CH\.( P

IAJ/ |
LW e, = 90,016 79 |

Fid W oy |

s |

N .
Sy Uy (,\\\1 4 L(Ou?ﬁ(ﬂl) 5 L0y WD 752 Na

-, - \
LRV - ?'\n;\«\gbv 'E“L\I\(Lr for Gumplee | ' Mooy £oe AV Oolag VS )

UIwab J S\‘ 7 —_— —

Q- = Gpu (Wi, &) - T nl);
L\\\lé\:\\" [ALA« ‘ﬂ) /n\ N

coo (LT,
Rig, Thi, -w%h Wvie alg = g () - la: (299)
1 T B & X —
= S‘ C‘OdT m\gm\,b\o
s u’}’ t\" TL?S
G0 o)y <\ Temst = Ny, Tal AS A2

- [-393 5w ﬁ/\gmlﬁ
-2( -2 ¢w w/\w«l> | Bk W\(o(J» Ny b 09

) \:J ={-1¢ o0 \Lj/(awo\
icu., !

L) Coremloblon of s el se
or prodandh s X penclipuns
© Qf\a(JMM.\ Mg §

Chovye 1N L\? S

218k



|1 1~ 10

B

Given O(D()‘-\N A O
T‘zlﬂ =257t Ton = ool ?57( 3 mmf,\dx, Comiaw s o

T()(::MS =4 T’F“\W\b :lS/OOK
w

Fink: @ oassume wo

cone s (00 FIANLY 5 2, 0 10 5 (3% N,
Q‘)‘i = e (Wi vefd - ih;(&( WY
Q-= 3”\; er\:)Lok ¢ L‘O’\}, ! bR)uve r5( 3.7,6)( Vi ¥ &L‘)Nw_ V<L:E rl}?(«y-;\\g

= 5 (‘}Zf 'AQOL - 9(3.%)(% ;A’w)um (ihisad 298°k )
Proaast s T (o) MO |
rodmts \AQQ w L ) ‘
COa -3a3,810 (Ve pre- w36y = 611 |
|
14,0 - 24\ 82 Ys 095 |

/
|
N e 33 0§ |
F) |
Rasm O am\ § |
v’_\ |
Cqlg ~03 350 0 |
|
O/L O Wg700) ~W<Lz298> =1L ,‘501 |
N 0 n 437 |
Q = 3(«?\’5"3& Fel 1Y ) b u( 21977+ 48 o%‘) 1‘
!

© 5(310(0 ¢ 334057) -1 (103 850 +o) -5(2112,602) jl?,zz)(arnjs’)

N ¢ vy
A
6\ 2 Vl. LSX lo {Ml Q,s\}\’f



L) Tod pass Andgry (Qosw syst o)
L v Foc fivn weass
Q-w =4V =V, -V,
= DU - MPY

_ . 3
Rud Loc { hepA o)o\szs P - W LT e B (7 Cr Qi% Wass -

K a_ﬁ = En\(\;‘e +b—\:\ ’ET)'L - %w\,(\;‘f \'b‘\. "éT)i l
[

» 5
= =3.34 L{(_W\\L

1-1-
EXAW()LL} ( 3 /0

o - gasolha o = 01K OXN MU~ WA (owsh \mlwm} s«lo(a\,\) uw\()\ag ont.
Tp= 298k T, = 200k P = 1001le

Finw A o ?{

%fl. 87 mw =0 M/ 0 Luv = Y0’ m’/\"

G&LSDHN %

So\wl Nl CxLL, ﬁ\>€: . 37 11y 4y =<0 ¥ =793 = (483
Coag +Hy 3 *0‘(07'*' 37¢NL) > b0, + W0 o AN,

Cilh= 172493

Hi - ng o IS Crashmss o neu(o0,r3m,) S 19700, ¥ AMS N0 41168 (37,
O, a:bt 3¢ = 161 Ql/jb = (v ek - fn{(l«'} vak 2T )]

H y 2 N

Q= 293([; »AL—IZT)COL + 2S5 (g B BTy o + 3.7((”-6“’)(9/{ *EC\-TLT)“L

S (S e A N PR NSy N STERD G VA S P

i o & F) s
V\’_(’:"\'_ \’\" Q)(L‘\j L'\(A\)L LH\/’: E nkb\s - }AL’L\‘L ((J')‘N(’)\CJ"Q (/)\/\f\\’l‘)s\\Q\I\B
2 KS'/ LG ) - i
0 f O ' ! =] . - Q7 Y ? ~ o i
1 by x 119 Fer ) lexng = 3R = THERE g

T-° WS
2 R = -13,777 Ve



& = 7.?3(-21g|szo + 9z - ¥.3y( WO))
{_7'1_“5"(,-1!4/’817 F7’Llé[q SL21u( U\!'O)))

)

13 (heu) |
Q = =197 (10% “Towet ot
s & ( l.ﬁ‘) SR R M(,,B \Q: -[g;oij
P\C: “_'_E,_Tf S (A V_\_LE_TL‘ Np = 793 +7U1S 36 (11.64)

N v e =+ ueq(416) = 564
pxc:uu. 5 (“:E)C%): 703 kPa
| Notes
17-G -0

3) adwaloetic -ﬁqwe h),m{ocrajmrb

. Moxuma FHlane {mpzrmu\m otwis dor ¢P=} (Sw‘ofa\A(th\’u)

—no work er heet havster

= (pmplete comla v SHon
< In 'OMVHLL) s Mok imun- Pl ]rm,() s ol S o to

o forsscs (st Hrau 5‘@')
’ MSO(A(}'J’;DV\ 65 COZ = (o ' {@7_

w @;-(IOWM"C. 11
n (1
" G Guliabatie ﬂam hwp(bfq{‘u(“' (s Oﬁw ademlatd as a Nfemtb
‘}Gwpera*)um b usd as A “me\‘mqw:'
&) Calelartion plowdmrr
Aor quen sy stom (v'e, ov) ﬁ{o—%o EN

?N(\;% ! 15—\A>; = Enl E\} v OW ) Tpis umleymm (T":T'&”B

(F ‘CWJ‘, Oxider  © Tp are lvewn =) Vx'«f (‘dxu}av\’ﬁ

A—\: veodanls

I'HE Pwdmt}(s



Wl s Al pro el
= derative  prololm
Bor o flea W <\15+W ( Oose gﬂd"“">
Ryl = Ay
E(E} +A§\ ~‘r:T)L T OYR T NEANH
‘((Tf) 1[‘U‘f’)
2 irgative p(o\o\w\s

b) e xamples

Omethane  © oua (CH’H) gven §=1 opun Sustem  Tps 240K
Find  AFT
solV] Chy 20,0 3700,) 5 Qo+ 21,0 + 152N,

= (he + 8% = EV\;(C\} vl )i
(\:\g + At) (6, t ’L(\:\}} 42&)'\& + 7,(2(&} + &\Nﬂ, - (\‘"f* A\'\\C“\.‘ .
ALRF R v E52 (1R,

’ —

7;@: \\£ NN

" CW, 74 Bhtn, v 28vy o4 TS24 = §02,303 kI
R
Co, - 397520 ' Tp (v) LS
0 0 7 2400 34,272 T———-—j,
1 4 l'a =z 231? \«




(L) Redo ) ot wih 0,
Cu\, 120, = W, 24,0
2ol vy = Fuc(Re ¢ )

( )wl ¢+ 2( )lhﬁ? = /)u\\, J«‘L(/ />07_

AIUDL 3 QZ\”H@ = Q2 ) 2031y N@fg,r Same OS lqﬁ pfobW lovl
[\)1 is no pMjM‘\
T LKS
9100 803'8‘1'1 \g Thpr= Skl
5y00 971 192

LCL) Meﬁ\qvw v Al for Ouct V’ (wcnoo( N\“S) Aty & (omy

NORN! Chy +1(02+ 276N,) (05 +2Zhy0 + 1520,
‘T~ 243
= o (We v -FC F Ta(Wee BT
( « - >Co,_+ o - )H‘LO *7.’51( - >9L:
( 4 = T)ah\ + ’L( i 4T~)01 *7.§Z( ¢ ‘4\ >‘7’1
258l 298l 295k

Bucoy ¢ 280 + 752 60, ~$1M6 1o = 16, 239

T N
2300 161438 To= 1823\ T -
' v ) AFT | N
La98g 004 \8% P-const T gomash

dur Yo QApanSIon wole 50
Ot P puodlom



HwW # 38 for Fr\‘,M.7 D.ud 49
£ X G qFrf{,(A_)(A-Hw) 10130-12" 30 k\’b/ﬂ)

< XAwQL. Tk A L oom

@ Wezpall me = 1l kgt Lav g
T

hig (Fodl) = 270 5
Tiackit = 257 for vl D Lignif o st P
* Sleonerdi, Wpltte mlovckion

@D oekinonhe Alawe Fowper ature

Ll
A = W16

™ %AL(IZ( + ) = En;}(ﬁ}«t&)(

WA ChE e el v 1 (LT Blyo ¢+ 376(14) (}735 ' A\:)Nl 2

" ”'C(,,l;/; WZ)Ox 0T T AT

ol LY for Gy njm LWV cenos o LHVIMU‘K =
LUV [ = 43200 m/l‘j TL0 Kifiy < 41,930 \J/.,j

Now LUy, = EV\;\‘/\'VQ ~ EV\L\AZ }o,m Mhe, Ovaedign

<Lh_9‘30 ‘L°,/wj A \66 ‘C%M\) - \‘ﬁ( - WAL o, ~ 4 C‘ 8.5

) L\} xiy - =317 3y¢ Kj/l(,vvol

k)
A 5%0VS - L*2)?‘00 W

. = =2 Chﬁ AL’L-S {.a\((),l *‘376“1,) - ll.cf(,o1 DRI HLO t 3706 N'L

USe \/\} {7(‘9(&@\1&

}.0 Ssinee L WY

15 (-373520 140) ¢, +WA(-2Me L&) g0 v 26 (76 W)y, 7 < 313, T8

9 6oy v WALy v eeatd,, = 712¢x10°

T LHS

2%00[( 7.11)(\06 :7 TAFT ? 1'—{00‘\1-/8




_Examply - Erergy Vdance 0w diesel wyne <ol fols
duesoh fust
*Av- 12 o TgoTyy = 266k Liy = H3.2 M/"Jf
* =100 v C T R0k MW =170 9/l
am, = 669 9/¢
B

D Texinevst)

Y o
o) Gt Gy x MR ey <0 v 37 v 2207

b) find  Sloon. Rxw
2227
€z B ta ( Oor 79 N7) = 12,3200, + 7~ Ho 4 $(aN

b= 11.87
C) ‘{:\‘/up\ O\b*v\ak RX\\

Cip.32Mqgp 12 (01* 3-75“/1) > 12.3200, + W01 H'LO * L0, + 276 N,

a (4.76 )24

€31 Hoaur 2207 (0,4 3%N,) 27123200, t )69 N0 * 4310, 4 g}.gé,\]z

8 LAV = €whi - Snchy
CAN 1
¥ r P
3y L* T W
Q-[g,l)(‘o /,,3 ‘(ﬂD %/KMO“ = \\(‘ (17‘“‘1 =232 L\( o, .09 ‘/\(HLQ
_, 3 Wy
Cican, = lesiuse ol

Ofa 4 @o- sl - g (W R

J-0 = 1132 (-393 s \-LZI&OG) £ WOK . ~--
[ bwal
Q-0 = - 550" Theat X a0k dWE -3 200

. . [b{
a-v = W\[;( &- u) = 0066 (Lg/f (’?‘76 x\Qq 4‘1 J S - 25 kW
Q= ~us ke rkd L <15 kw

1\,:)‘—!:)0

ZSS'\A\/J

d= )%




How 1o 9&# an A

—b('/\ﬁ feVia) pﬁgﬂﬁ o dars (fom thewe )
- HOYW/\A/O(\Q d/\ll) Q/\/T/f\,, dAA/ |
= (GQ/C(\AL +D \kg""&\ Q\,’ Ad,s "\K LX AW ﬂ_

p{‘o\olﬂfv‘\s ! Lpiuk ! DIB} D7

DIY afbor Eiw’u\’l\j U‘Juwf){‘c<30(“

Tesy 2 vy 77 M

\r\'-g\« YA
Sawm 124

Coprets Peadows e et S

Tesy 3 Gug T4 ve
Wiw  °°
Qv 189

oW 3§



Prabs o g Gped s DI

Tea\ 2 D27




	Cover [applied thermo]
	syllabus
	Outline


