CHRPTER 7: GAS  POWGR  Cyaes

THERMODY NAMI(C  CYCLes &

- POWER CYCLES  [RODUCE A NET PIIEE

TPUT (ENGWES)

— PEVR(GERLATION CYCLES U5 POLER To

TR ks SE0 YehT

- GAS CYCLES + N0 PHASE CHAlGE

- VAPOR CYetes: — HEUWD + VAfIR

- 0P&) CyCLes: THE WOREWG  Fruip

5 PECHAPGED AT THE END 0€
EACH  CYCLE

- CLOED (CVCLES ¢ THE WIRHWG E4/D

15 RETURNED To THE [NTIAL STATE

CHAPTER 9 O0BNETAVES

— ERUATE PERVORMAE 0% VARIOKS GhAS

POWCH. CYCLES uNDER SIMPLISYING  AT5 WAL TS

<~ PeVEW THE OPERRTIoN 0F Red PpoCATiNG

EQAGINES




- MALYZE  CLOSED D OPEN GAS POLER.

CreLes

- AJALMZE 0TT0, VIESEL | BEAYTON AP
| 70fBatedr TueBOET CyC(£5 UANG

MR STANDARD  AS5UMP TION S

|- MODEL THE FoMONG EXGRES USNG

TRE IDEAL  CYy lés s

ENGNE CYCLE

9 PARE-1GAITION N,

AP LESSION ~lon 0N | DIEFEL

A5 TURBIE BRAYTO
(STATIONARY )
65 TURBINE TULBO- T&T

(=T _MECLAFT)




MR - STANDAPD  AF5UA P T0NS

EVEN THOUGH COMBUSTION OCCYAS [N ALL

OF THE ENGINEZ, THE MAJOUTY OF

0 7HE W0RKWG FLUR 15 NiTROGED,

WHICH  BEHAIES  LIKE Ak,

AFUMPTIONS

- THe JoREde Gup 15 AR oLy (Dep/ &ﬁf)

— ALL  PROCESSES IN THE cYCLE ALE

INTELRN ALLY  REVERSIBLE

— COMBUSTION 15 _MODELED AS HEAT

WODITION  BPOM  AMYs0ubcE

- THE EXYAYST PRX eSS  BA |5 MODEED

I HEAT RETETON T0 A HEAT 9K

0B, 9-[2: ML GTANDACY CYCLE, CoNSTANT &

PEC PLOCATING _ EN GINES

COMPRESSIIN  LATIO

e VYwax _ Npr  Bo7[OM DERD (BNEL.

VT N N1 0P DEAD  (aNTER




MEAN EFF&cT\(E  PRESSULE

¥ MEP ATED 0N JHE P5704 PURNG

THE _ENTIRE  POLER  FTROKE, 1T WD

PRODUCE  THE SAME NZET WORK AS

THE  AcTupl  CYC LA,

P

B B VN

k A[J'\]ﬂc'("\

=

MEY ———

— S
Ve max L

Moy :

Waet = MEP x DISPLACEHENT VOLUHE

et = MED o= Vonir)

OT10_CycLe + 9PARE (G108 ERNGIES

OPEN CYCLE & REAUTY

qugff o
pME 18T | W
" S 7S, (o
T

Mﬂu(’ YV Y EXHAKT 65 oUuT




ot il e
|
N :
=
ain Va
@ CLOSED  CYULE:  SIMPIFIED MODEL  THAT
WE WILL WsE ~ dtp 0T CY{Cle
4
i3 r'5 EN: ( =% Qo 1
[y | T
I o N X
2. Y g '
L] i P
| @704 ol VIS v I g
\(L») VMR')\W 5

WORL REQUIEED T oR  (NTALE, SXAMST

(5 NeeLeqeED

070 C{(LE THERMAL EFT(CeXT !

/

(

Cp

i
&4

—a

(

!

Y

VA
h/

Co

PR, 1-33: (rTo CycLe, VAR(ARLE KP




DIGIEL CHCLE 2 COnPREADA [GUITION NGNS

oEN CrE ¢ pehuTy  (NELY T/ 4(LAR. @

5T, SOCWES )

(10D (Lt DEFEL CYCle

o @il\ ALW %
L ¢ \ 'i : \ /1
N "' [
\ \ EXPAN. | :
VRN 4 ; -
cop \ d—e Uour \ Qoer
S A ; e

-3

THE IKSLENE  BGE[WNES] OTT0 _ASD D/IEFEL

CYcres 15 PoEss 2 7o 3P MESC

ponTion  (ComBusTion Phocsss )

- OTTD : CONSTANT Nolume PRoccs

— VBl ¢ o] PREIULE (ROGSS

b VEsEL CCLE, THE CUTOFE RATIO

% THE RATIO 0F CYLINDER \JOLupES

BEVOCE  mID  AFTER_ THE (OMBUsTON f{OEZ,

\rc, = y}
\=




TDEEL CYCLE THELMSL EFF(CIENCY ©

172

| ( fz -

74 = = _— I 7
bt

PpoB. 946! MEsEL CicLe, YARUBE Cp




BTN CLE: 1DEAL CHULE FoR G5 — TyhBINE

EXo(RE5

6-T ENGNE  ALE WD W PDLEE- Ya7s

AVD 00 BOMRD sHIPS R ELETRICAL OLK

GANERATION ,  AnD [N  BOARD  AIRC RAFT

SR PRO PutF(ON,

POLNER. Gz AT

: : .\/Mf’(\{

'60/«304770/3 |
e MPER 16)
. = } / ’
M0 = - Tiogule ——" Wyes
; .
~
+0 1
TWoH Mk 1 EXHAST 68 ouT

CLAED GYCLE ¢ 4 MPUFIED MIPEL THAT LJE

UWILL  U4AE & BRa(TON  Clcte




i e
(A
&

(3 A

10 | Epmoet| 1 &

Qy/l/lP, %—L TC?‘L& I/\}M9+
/ £ .
%G o
EXCHMGERL
Y (Cour
Q4 | .
i - .. (i @‘l" /r
W’-\ {./ |
t2EN: " | /(
\———LAL e
(v 4 ; Usrr ,
Qo é =

BRaYEN EFEIC/ENCY

g ey (

ctde = | rp(\(-«”l‘

= B0 =ppessule poio e 1-32

(0B 9-S0F : glatm) CYcle, ok AT, \ARBE Co




MACRUET  PropuL g0

0PEY cYcLe @ REAUTY

UL (N
el e \ N— |~ aher
fr;ih ;@ 1L Jr;i é) e .
LY P e

DVsce  comppesul  CoMBusiop. Taepne NOZZE

DISFHEL. DECELERATES |9 COMNG Af. (STAOHES

TE oW, GHicH SCEAS  THE PRESURE

> TEH)ERATIES )

COMPREFSOL. YUATHER |NCREAES PpESsuLs

D TEMPERETURE

COMBUSTIR.  HEAT ADDTIoN

TULBINE GENELATES JWHT ENdUc P{?&Jﬁé

0 VWE THe CHPRESOR

NOZZLE ACCELELHES THE EXHAUT GAES

THewsT  (PLopipsive wople) 15 GENERATED

Ve T THE CHANGE (S VELOTTY Beroeen

THe (WCOml NG AL 40D THe £></’7«>(y

EXHAWST 6hs&5




NEWTON'S 240D LAL):

00

) em

7S I OS

W, .
T ma = % = e Ao =m (V)

~ N\

TRReT = (Ve Ve )

VLK = T0RCE DISTANE

Dot —=Yopce « LOTME otk

T e THE

(ROQULANE POWER = THRUST * AIRIAEED

L4 T — .-&—\
W{)’Vm(\/e’\/é)yog

PRI PyrsIve  EFRCIENCT ¢

o _ PEopuLsivE Ppuist . Mp

LP ™ cer6Y IONT RATE — Dia

Lin = MZF[/EL X YUEL HEATING VALUE

CL0D CYCLE » SIMPUFIED  MODEL THAT

WE WL WBE

TUEROIEeT M




TURBOJET CYcLe

2 i (0. e
A S A e
\ ¥ /K -
\ . . W02
1\\; \L é qu 6
e & = Mpiee B
i U our l i
‘, —|==———-f
T 5

PROB. 9-BOE @ ®fmT0N Cicte, TupBoleT, \ekisgle Cp

Dozl T =
= i \say




