i

Orob";rm 1

- P =

et ]

DCZme.nC/ @oﬂk;

Porpre

D{OUfI QS

s

4

Calc.uim\c

Problemr  7-733 405 Scusse
aomined Lopical Valus

Lj 3 {A &

.Q/’)d")(“nd ;’ff;-t»—""' it reheate

Foder teeler

50\)rcq>‘. Cengel { Boles . TLWMJ namics ~ Aa 6\9.7\«/-'/3 Avpcoach

Yt cdo#.m MCGraw H-”

Stecodnteup i‘Pr-_,'z..f'«; :
“3(3( )f\g}or‘, 2016

Shewn i fogdee.

o C//(clxcmss of e lund exchogey
pr? ('/ ass,

(’wﬂ’ b EFcectivteleis
Caleylat
s (R J—wr el / (;/,

TTotline T F:j Wie -

\ 5 B

{

2002

T}"Dlml&ﬂ‘y‘f"ﬁ,u.(’, o 6"@“}&/ (('.rwc/s;r.n_




Prohir | Toot 1 Dizmiria). fSaniu

(De‘)ig‘(\ CO(\S( decaticns ¢
BE LI gad " Hla ere), it Produes $00KW of ponits
lood , N \oat addidion in bon or

-"To Service o (f‘c:}.(%»\q\
ofe of Ha Comboys fien Clhomlaers 15 (educed.

- reaemafor ¢ fLechivenass si-ays Constontd
Modi icotions o Hhe Flows (oule might occur.

= IsenJ»rqp ic Compression o CX(MV!S.’M
= Aic enbers dubin with 2 shages of carpession ond 2 sheges of

Expans on
= Cpx Cv Cnsiond ot oo lemp. (2‘18”5K\,

- 300 k /"Lj hee addled/ Jo air~ inn eoch Cw’!buﬂa‘;;aﬂ C,(ﬂnlwfvvé’/
= r‘c%“n..i-., o kol O(‘P z',(m*{'f‘, {,’prc.c,r.l '7 # If\(r(‘:agai S i of Co/o/ air 67 20°C

®O~+0\ % Variq ch :

e

. Wt
W= foret)  Han-Tin

=132 290K

A R ke
p"' ‘OOK?&\ Cr)—’ 1.004926 N/Kj'”‘ ‘l«}uj‘f'b\.’n@“_.l *"%-;\dq — W 3?_7_ -w;;‘f
Cu= 07926 Wy K= 1317198 Wad, .= Cp(Ty -Ta)
e 19— 1% ks .%o\ 9 K-
g (Wnel = 226 - %01 /“) ,_Tl, = (]ﬂ) &,‘zi
Ay o

Pfocea/ure -
didd wes Solut pc(f orte.
eblechivenass of 1l

+

For Hars ()ro‘alem Wl Finl IOV e =
Th ot one T Calevlated ZL\A

5 £
fank  evchonger USing He bormle. €€ To~Tu . Nept
=Ty

Ve Ho  fowtr 4o caleulate m y "the AHle Linding'm T “Hdn
begon finding my naw Stodes Crm 510 pod incloding
the reheater. Ablr +oot T s,slved For Wouk 7-9. Once
T g0 my w;“._,_q T calevloted Waet, Nexd T vsed
H‘{ élrﬂu/a\ WS(;\(UJM-}') 4'0 (}no’ ‘YLI\-( ﬂ)wé/ P(OJU(I/.
Las“y T Soles For "y Theare!l efCiciency,




; o ¢S'bée “WL\
4 - =Yt ‘ |
bzh™ " TZLszr v , ;zsm SThoG =
MM vt ) . S RIE S o:! *, 79001 P
S (& @ A 4) 4=t
8 (80°1¢6h = $0°1Sh | — £5°bEE = 0] | i
Yy Crt S5k =) x (B
3 6> i : (hestly) €L = Bl 4..\y T
uﬁ T3 O0% n<.\@ A.PP.$N~VAM.W M\ = _/7 :
S 9-¢ /.wﬁzsv W =M
SN = (:\@ . me.m.u@
S ES°BIT < oL ESbEE bl e
5L V21 = Um YVPA01 =03 Wyoor= &) 155'1h0SG 4L
@..N % 1 b1 v.. nmor.:\.c- ﬁmmw.miv.q ASNJ:\.N\ i v =% %4 2 awmmw
Sy 8 3759/ = b-Lrory oy h2® Thl = b€ v N2 ST S 3
h&\ 5 Ay S SN
— G Sol dhl' = AL
§5'bss - 55°H05) P = i L
o R E e R Y o T L = oM cagl Bl
5 (be-e)D i L | it L
= Sy Loz 9T = TON) : .
(o' 22 : . Pqu =72
by [ “lom w.n%oB 4 %00 2 Frvm flnilJ E F s ~ 1S drwq
i ; \ %198 922) W - avo0L A 30ich —t0ISk ) &
oy, oV \ fing - & —
6o Gt gl e ‘ﬂw
Tm 'z ¢ St s
by G oy hhl - QM/‘ g\mz,,».w.o um\?
Mnrr*l 20Up AT amm A E 801Gk =Gl (
| P197025="L istorg z b Jo'ce8 =81 mugm 21y Tooog =7 vig, U2th : 21 30 igh=hL JSIobz $L «xma \e" 22N m.vq\,\,\m_.,m,o\ % 0
wnool *%) 00| ‘rm diook:§) WSS - L ma| = YProony| =%) ZIN009) = 2h) Mook =€) A9lleh =% ASI0b2 = 1|
W“ Y =0y %y vy by: & P4 00k = 44 9)=9) b4 =5) B9 Ld %) =g Mook - 4 VON) = _@
2 |
2 RN N Y e s W
Je\h“ F3vm3y) W1, Py = jeEg F3va #5492 J e frvry i A Sl
- # .wCo.._\s_au_ Mv




9/05’.(M1 ‘_rés;' 1 r};?n/w/ ﬁwn[rs

J{,\; purpose  for s {:!,,gk',twm wos, b Up

e o (Xy._/s. Tl ﬁ,()j /,m// s Ao /,-,,5/ fL(
Cﬁ‘i’!.wcruﬁs a% !3« ﬁgql (’V(hart?cr,ﬂ; Stcone/ /94//
Weas 4o colcdate +lo Powe” proctsces/ when e rehecter ;
hiens, JV{an off, In He end +he amond of Poul & p{od/ut,co/
Cleereosed bf neos |y holk and e Hecmal efbicitney
nereesed.

Moterials -

£ Comp/rsso/ 1 = Torbing T

—-Ca tsser 1L
i - Turbme XL

= "Inie Cecler
-~ Re header 1 put om

&%MMJW lock foon cobpdes 75
— Comgushion Chandse Swidelwd ofF
Arelysis -

A’Qﬁ/ CoMO\elim? +L\01(710f0l,0m '+ e Agyarend-
ot The ()OUJU' (,"/()O’uc.ed dcc.rtas,ea,/ bUL MV‘L
4’(~«Uma.| eﬂ.‘c.‘mcy nereoyed: Tha Murnrel c )55,(,'(;-((7,
NCreosed Decacse Fh reh, o Normoly Megotiely
;m\()(;c-is e Yhorae ! Qﬁ‘{“"h‘“’l‘i}/ by mhf'{“&‘f\? |
‘\’\/\L OV g -‘Hmnwefa,lrum oY w{,\‘»c{.\ head 18 (‘(}(d(d.

S - , [
>0 b J femov g ‘iiwf, (Lheatyr He HHaomol ¢ ﬂﬁ-'cimcy
avlomotics ”7 \neresSede




Provlem 2 Tt 4 Dezemnond %N\k3

,_*Q_PW 0% Ca‘cula,«"e e Pro pulsive cf#}zr,'cy oFf Hai ot Qropalsion
Cycdde Sdued 1a-closs. Repat usias Compressor ¢ kFiciency ©
%é)‘% ond o Furbine cfFicienc of 95 % Using Cp and Cv
Voriable . Co’cu@a@( +he [)ro/m‘i'e/a,: C(@Cz(’mlt/ of e Jed

ropulsion Cycle and Compore o +le frvies one.

I

0

| o s

Ffuser ‘CMpmso/ Comhusi;on f* Nozzle
Chomlor  Torbine

Sources:

Cer\gc\ % Boles. Tk-efmodynam;cs - An énginur.‘n7 A()p/ao‘(h,q*edl"?("ﬁﬂ
McGraws Hil\, 2002

Dcs;gn Cor\wc\cro}:‘ons :

O

C"JN‘\(H‘(SS@\{ € é['( e Y T @j(j,

| 5 7 3 (J
—’E" 0 el Q("l—ici(’(\“y %C.) {[r.)
CP O\“Ci‘ CV art Voo o\

Pw 3 SJA\ Loy

M&:"‘Cfﬁla | S

L el engine - Torbine

e Aif“ = Noze le
SN % — Camloysion
Ol ([05(! & © bione M

= Compressor




Gt v i oo i s 2o

Problem 72 ConXnued I “Test 1 'Dczmeﬁd Barks

Dako ‘?,Von‘a\o\es :

—(Dcng’.mz aled b - fp (UM(,,,,;SO,S = ‘6 -\]\—_ 240 m|s
—r}n\u\' 3
w i {30 W

e v W & 1 Woit
L Rt 72‘”: Qo b i

Turine Hh = b_-:‘ ho = Compresyor :%Hﬂ: “\zg - h, = Q;,\ = (;3 /TL{ ’T‘S)

éﬂﬁ;c;mv : th:“;:; é(‘.‘(imcy hLO\' h\

‘Iﬂ'\'ﬁfPO\&“'-Ot1 Y: \l‘ 5 (Yz- yl) (._.X,:_)i_‘.> s V- \/z(hs"kcA

XL‘XI

Proceclurc ¥

—

L
f’or pail one of A, 'orobbm ; L Galeuladed Wop ,,/)7 mul#,"a{y,',ﬁ F Aom
He ook dons 1a - Class Wik Atie siimFiaf /C""\"iy df( the aircrafd, T Hen
Ca\w\uLu’ QEA ln;; m:jf{-\,‘ply;n) M u).'l,/L (Tﬂ—'73>‘ 4//(/ [/‘M’/rnj ,é,»,./‘—tq (/4./(7 and &5
‘ln (a‘cu!&-‘-(/ @ :. a,.‘ pﬂf)d;!‘{,'v"ﬂ' C%Z:-“:,M‘y’ o Is{ /j'o/,," Crid /(/{)(,.'i L,.,‘. /‘/’a/.ﬂ[' -/’L/c)
i A my new  States Usinj; giver Volues  ano ivker o lation /o/mu/a,s. T
INCorporated my rew efbficiencies Using 4o Lind my aclual hacl-w/s. Aller
%el./'L’{l—\j (V\y hS&T UYJ e Par',vql.o\ Vu:\‘z(h5-h(‘\ +o (".né my exit: Ve/m.,‘#x/.
AHU Hing my Vb T (00,“{ my  New 'KF" b Usir\-ﬁ M Zﬂmd(ﬁ
Tlell Lhab i o o A
Fzm (Vo=-v). T= Flen used my F' fe'lind My nLw We &y
mU/.ﬂﬂ}yiry kAL /'n}-f-fql Vt/au.;"t/ of Ha aircrabt-. Aflr Co|eteatrrg
My awe” Wp T calewlehd o Qin osimg Qia= A (T4=T2) . Onee
T ‘calevlated [pha My e ('(/,7 and " LR ia  E Flen. Used dlem
ot 4o colevtade Al props | sion e FFiciency Using He Formylan
p = e

Q((\

Co\ culoadiens: - Port 4

_ a Tenl 0 cons | - Toeat Lsent
=T . e

€17 45 ko o= G43Tkim  f37§42.3kpn 04=%u3Bl V5= Oufs U= HSkpo
F oy %q% V2= \278 "%y = 0.209 ‘% \Vy= 0.243“,{2 T 51727k V= 2.21% /q

N 2= Omls Vit 56452 /s
l:?—HO W\ls

o \l\ '\"01 . o ‘ 9

M & ™ Qin- o (T"I‘TBB Wp’U; ) \oirersé+

M=29079 Qin: 29079415 (am-%s Wp= 2265413 kw.
F"_m(V(.—V|) Qaz 64116,77 ﬂf we
F= 94392210 =

—— ( No=B5.3°1 )




fDCZ(Y\O(\J %0/\1(5

Drob)tm & Condsnusd Test 1

Qo\cu\ﬂimg Pt 2
Oz HoKpn  Pez LM A Kf fg < Py T4= $30K F’e 7%3.95 % s ie
T, =20 15 K Ta= FASRS TS 2 (66R.3 K PH: 2439 ke = 5%3.08 Tg= 260. 12K
Vi= Z%dm!é V< 0 Pa: 4433 Ko Voo =
\,-| = ’-()6?':{/)

\ T ) ;“, A /T,~|(u

i A@;/o 7“ (hezvo ‘@,(a (:r *7163 s fr, 7 SRE f M>( o \

b= 26024 %, bro - %4228
- }”1: L‘u r EV,Z "ﬂfz Pepw T (fn\: ’pryw\>;' ,:z—';;w \ ’PZ: p‘ <%f_z_)

M\

)’\z - 724¢9.04 KJ/M,

pv’z_z IZ|6

Po= (4.9 kpa

Pg i /)law‘

‘A3 = "h/uw i (ib h. )w)(

bn: ~lr o

- cp ((’z\

f5 < qu3.s

-V (((,; l"’2>

brs = 1579

IA,L: GOt

‘_TM ; hz = hisw
Jh‘i = l’\.,w ',\; I\HVJ\) (‘: '_. fiea \ ‘755 Tlow (T‘” s T“‘“’B <""In - b IM>
hy = 855.03 Tz = 285 . %%
s =z s —h4
J}ﬂc = hsa=bz - ;\6—' hy-hz +h= OWT; hx—hq‘
)’)30«= h35— hz ¥ hy Ne l’\5 e g P h5a .Y (V\és = lm:) * l‘l‘-/
Ne

h2g = (79,86

hso. = 529.27

hsa = haw hse = hiaw
_‘—7_3 = ‘row + (":n, T/ow) (V‘h/ = ;,“u)) -T‘_) = Tlow + (Th,' 'Tlow> (hv,\; - Yiow >
Tz= 068.8K Ta= 292, 08K
rs
/ T:w) o
o= prlna Hry, 'f”f"“‘>(7\ Tiaa P e pf‘f E‘i fedie . 5= P A
W
& [, = 8"/3 ¥
pr -Pl‘f,b"l Pm/: [x/ﬁf? () 1579
b 2
—Pro = 5 vee bo=15.79 ?5' 7%3.5
pf@ - riow

1P = 842

T o= 260,
\———-

* 1o T +(Tp\ 7,“,)(
To- 260 + (270 -260)/ 892 - ¢4

()fn"P/I-\d

)

-999 - .05

13

for i(\*’{!‘poi‘ﬂ'fﬂ\
Foravtans, Svb
h and low
For -H\tha‘\;r
Velye and fower
Volue of my
"-arcag;l‘ %X




p/ob‘m 2 Conl. | et ‘(DEZMCVU gaﬂ/v.s

Calcolotions:
T,w Vo = JZ(hs-h«S
l/)(o = low /hh /’Iwu\> Th T"’ :
Vo= 2 (5%9.27 - 260.21)

= 260,09 + 7.7o 1 -260,09 ©0.12= 260 \
e hE =gk
h(p z 260 .,2)
ped md  Quefmen) P (e
Vi o F= (290.79)( 80.25- 240 )
. Qlin-= (290.79)(?30— AR
M= 290.79 F= (a3, 790
. Qiin= 46375.3
WP:(F)V«HHJ‘/‘ %p: -QN'Q'
A
We = (16u13:290) (2400 )+ o) N, 38613
- _,.3‘ = —-—-—‘"““":"” :.ZL'
WP 3, 0 | bl13,79 N

6ummor2{ .

T he pPuepest of s ex paric Bond . Gaosi e coleculade +he ly{opulsz'v(
etbu itrey of o Jeb Torbin éngine, LTn per$ one T calevlated
cp arnd CU were Conshank,

'}/LQ_ g”oﬂu'S'l( C(lufplcy O( —f"«t enﬁu’\L wNn
Tn (4‘0/¥ dwe L hed 1o o leula de Hee Pregdl sive e[l-,m;c-ﬂ(/ uy‘.«-;ff

Cp ond €U Varioble,

Af\ons)S :

Ac"'ff CoﬂdUcL.’n7 —’L\_Q ekﬂ{rimn-} in
gak M2 o propulsive C”,’F-(.‘ciency of 35.3% wit, Coslant P

9°V€ me a (jrc/Ju'S-‘v{.
propulak

Paf—l- one My Calculatons

Cv velues, T n Pof.‘-- +uie my caleuladieng

e?&;c;wy ol 24%, ducij;nﬁ b}, My Caleulations Hm enging’
C“'c‘.c/\cy 's hightr  whga e Cp and Cv Values waere Constant, This
Could e B(’(.auu 0" pof# one. the Torbine and Cmnprcsga./ C/f.'cim(y

Wesn+ doken inte consideration.




