Pressure Ratio
Density Ratio
Temp Ratio

P = Prassure (PSF)
PV =RT
Isentropic {Reversible Adiabatic)

- T
Pa=Pyf -2
T

Speed of Sound

Laminar

Flat Plate
arrae Flow

Standard Day Sea L

I Contmunty Equat-on

PAV =

|1 Bernoullis E

o ()
2

cp .240 BTU/Lb °oF
P\/T,
¥Y=c = 1.40 P=.002377 {_.}[-o
Plew (PO) éT )
w= pg
a=49.02

Standard Day Sea Lavel

! vemp

s o] o
1.0000 } 518.67
.7385 | 483.01
5328  447.35
3741 | 411.69
.2462 | 389.97
.1822 | 389.97

6.87535 x 10° r

H = 145448 (1-§- 19026)

45,448 (1- 0 23496)

H= 145448 (1-9)

ALT. ElV
. i |stuerer3 |
0 |2116.22 | 1.0000 | .002377
10,000 |1,455.32 6877 | 001755
20,000 972.48 .4595 | 001266
30,000 628.43 .2970 | .000889
40,000 391.69 .1851 | .000585
50,000 24222 .1145 | .000362
Sea Level —» 36,089 Ft A1
Pressure Ratio
8= (1-A, H)5-2561.
Density Ratio H=1
o= (1-A W H )4 2563
Temperature Ratio
6= (1-A1 H)
11 To 20  Km
Altitude H (Ft) 36,089. To 65,617.
= 4.80634 x 105

Az =
8 = 223359 A2(H-36,089)
0 = 297088 "A2!H-36,089)
@ =.75187

KPR W ST AT RIS F % 3

V = Volume {Ft3/Slug)
P= PgRT = 1716 AT

vyev, 21 _177
2=Va| 5
|+

Lbs./Ft3

T{OR) (Ft/Sec)

11 Momentui
Constant

{Energy)

SR

COORDINATOR: TOM WALDECK

Incompressible

A~ Aspoct Ratio N -

~ Flow Cross-sectionst Area (F12) n ~
s~ Sposd of Sound (Ft/Sec) [ -

~  Acosleration (Ft/Sec2) ~

~ Lift Curve Slope {1/Deg} ~
b ~  Wing Span (Ft} Q ~
€~ Coafficiant a o~
§  ~ WingMean Asrodynamic Chord {Ft) R~
D~ Dragits} ~
e~ Wing Efficiency Factor -
F o~ Thrust{Lbs) Bn ~

~ Force (Lbs) RiC ~
F,  ~ Comprassibility Factor s ~
GIS) ~ Forward Loop Transfer Function ~
§  ~ Acceleration of Gravity (Ft/Sec2) T~
H  ~ Ajtitude, Geopotential (Ft) ~
H(S} ~ Feadback Loop Trangfer Function TSFC ~
K~ Gain t ~
L~ Lift{o v
Ln  ~ Natural Logarithm -
L~ Rolling Moment (Ft.Lbs) woo~
1~ Characteristic Langth {F1) Wy o~
M~ Pitching Moment (Ft-Lbe) We o~
M~ Mach v ~
m o~ Mes (Sug) o~

THERMODYNAMICS

u=3 7372x10'7 Lb-Sec/Ft2 v =
X KATEERTHRS

m Equation

20 To 32Km
65,617. To 104,987.

Az=317175x 106

A3(1/0)34 1632
= A3(1/0)35 1632
= 68246 + 1.05778 x 10°8H

T =Temp (°R)
PN

Py \ (¥-1//Y
()

(Air)

Ty=

- T\ Yy 1 71
3 Vo=V 1 Ty=T
(-1 2 1( Tz) 2”1 V2
emperature Balow 50,000 Ft.

€, = 1715 BTU/Lb - OF

{Knots}

23.044[7 (%R}

a=1116.45 Ft/Sac.

e
00500
§=52£ Turbulent 4. 374
m Flow RN“
Ry = 2VIL V1L 22697 x 108132
u v T+198.72
evel [l/p

F=mA4v

Comprassible

NOMENCLATURE

AERODYNAM!C SUMMARY SHEET 1

Constants
- = 32.174 Ft/Sec? Weights  Lbs/Gal 2t °C_
R = 53.35 Ft-Lbs/LB °R Air P-4 6.55 20
¥ =1.4 Air Water 8.345 4
Conversion Factors
bars X 75.01 =CMHg0% || Ft/Sec x.6818 =MPH
BTU X 778.26 = Ft-Lbs Ft/Sec x 1.097 = Km/Hr
BTU/Sec x 1055 = Watts Ft-Lbs/Sec x 1.818x 103 =H.P.
CMHg x27.85 = Lbs/Ft2 Fluid 0z x29.6 = CuCM
Cu Ft x 28.32 = Liters Gals tmp.  x 1.201 =U.S. Gal
dynes  x2.248x 107 = Lbs Kilogram  x 2.205 =Lbs
Ergs  x7.376x 108 = Ft-Los Knots  x1.688 = Ft/Soc
Ft x.3048 = Maters Liters x .2642 =U.S, Gals
Ft/Sec x .5929 = Kts Rad x 57.30 = Deg

AlRSPEED/MACH/q

Dynamic Pressure V.2
T T a=12pvy? <1481 $MZ= g (PSP
{Ft/Sec} {Kts)
tmpact Pressure {Pitot-Static Measure) a = Py- (&)
2. 4 8
- af,  Fo=(14MZ Mty w8
9 ] ¢ ( i 30 B0
G = [(1+o.zM2)3~5-1] P, (PSF)
Mach No.
= P (ks\2 735 0.286
M=[5]|{le [1+o_ Ve o ] aba )
L4 661.5
Indicated Airspeed

Vi =Ve+ AVpitot-Static Source Error

v <1z [[1 pT 7, Jo28571
3

Calibrated Airspead

Equlvalent Airspeed

= 0.28571
Vg =32.174 ﬂ[1 + PPy ] _1} {Knots)
)
s
Trua Airspoed Ve v
Vy= M=

Total Conditions M<1.0

(1 +7_2-1_5M2) =T(1 +2€ MZ)

- Y1, AVY-1 2\2.5
T p<1+2M) 1+ 2M

Y 35
%1 M2>7'_‘ =P(1 +.2M2> :

v

RATT IR KIPITZI R IISERL KT KRH)
AERODYNAMIC COEFFICIENTS

L D M

¢ = -t cp = 2 Cy = —=
L " s LT M~ 3sz
=L =N - X
cg = A ey = N Cy = 3

Yawing Moment (Ft-Lbs)

Load Factor {g's}

Pressurs (PSF}

Roll Rate (Body Axis) Rad/Sac
Time to Osciltate One Cycle (Sac)
Pitch Rate (Body Axis) (Rad/Sec)
Dynamic Pressure (PSF)

Yaw Rate (Body Axis) Rad/Sec
Gas Constant

Radius (Ft)

Reynolds Number

Rate of Climb {Ft/Min)

Wing Area (Ft2)

Takeoff Distance (Ft)

Thrust {Lbs)

Temperaturs (°R)

Thrust Specific Fuet Consumption Lb/Hr/Lb
Time (Sec)

Velocity {Ft/Sec}

Volume (F13)

Gross Weight {Lbs)

Mass Flow Air {Lbs/Sec)

Fual Flaw {Lbs/Hr)

Specific Weight

Side Force {Lbs)

o {eipha)
BiBata)
IiGamma)
YiGamma)

AfDelta)
4{Delta)

€{Epsilon)

¢(zeta)
8(Theta}

A{Lambda)
AlLambds)
HiMu)

V{Nu)
piRho)
o (Sigma}

T{Tau)
@(Phi}

For Straight Tapered Surface

T = 2 + A+d T

Aspoct Ratio  A=t— €23 ¢\ 7] &

Taper Ratic A= Cuc, - b f1+2A 1
hubinid g=b (2122

Area S = bfp {Cy +Cy) 6 1+A —]

Angle of Attack {Degrees) YiPsi) -

Angle of Sidestip w(Omega) =  Frequency {Rad/Sec)

Circutation (Ft2/Sec) %) = Dot over Parameter diX}/dt

Flight Path Angle (Degrees) [+4) = Barover Parametsr Average Value
Ratio of Specific Heats, Co/C,

Increment Notation Subscripts

Pressure Ratio, plp, A~ Aileron 4~ Roll
Boundary Layer Thickness (Ft} ac. ~ Aerodynamic Center m ~ Pitch
Control Surface Defloction {Deg) am  ~ Ambient noo~ Yaw
Temparature Probe Recovery Factor €~ Calibrated ~ Net
Atmospheric Eddy Viscosity ~ Compressible ~ Natural
Downwash Angle (Deg) ~ Chord 0~ Sealevel
Damping Parameter _ ©G ~ Centerof Gravity P~ Pressure
Temperature Ratio, T/T, D~ Drag R~ Rudder
Pitch Attitude {Earth Axis System) Dp ~ Parasite Drag S~ Swtic
Sweop Angle (Deg} d  ~ Damping T~ Yol
Taper Ratio E ~ Elevator ~ True
Coefficient of Tire Friction o~ Equivalent ~ Tropopause Conditions
Viscosity Lb- Sec/Ft? t  ~ Skin Friction ~ Theust
Kinematic Viscosity (Ft2/Sec) G~ Gross t o~ Tail
Mass Air Density (Stugs/Ft3) ~ Ground W~ Wind
Dmmy Ratio, p/po 1 ~ Indicated ~ Wing
“Sidewash Angle (Deg) i~ ncidence Y~ SideForce
Time Constant (Sec) Lo~ uht

Bank Angle (Earth Axis System} (Deg)
Runway Gradient (Deg}

[P S

-1 (Knots)

T/Ty = 833

Vlwang!e {Earth Axis System) {Deg)

M=1

P/pf

PPy

7=14

= 634

THE BOEING COMPANY ® WICHITA, KANSAS
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5k
% JET ENGINE PERFORMANCE
AP IHIX

¥

Gross Thrust P & W Engine Stations 0

1
{J-57 and TF33) l

W,
Fo =% Vg +AgtPg-Py)

W,
Fa --g"—(vg-v,) +Ag (Pg- Py}

Fqo A F /8t
LD CA, + c A [Th Y [ 2
8am owi L powp b C(Ac Wﬁ;
—— — v
Fan Primary t2
Gross Thrust Ram Drag
’ 21 ’ 1
Yunchoked = 27 [{—£ Y 7 1 Yehoked =2 Tt (2 Y1
y-1 Pam Pam\ 7+1

C’ , Cg~Gmss Thrust Coefficient Fan '(PTalpam' Primary “PT7/Pam)
Ag, A~ Exhaust Exit Area Fan, Primary

Anja, ~Ratio of Ag Hot To Cold f{Tt )

W, N
avy'2
"= - iscorrected engine airflow, Lbs/Se f(Pt /Pam )
6[2 g lg W, C 2 am ﬁ /|
F /& M
v % is ram drag parameter, '-_zs.s.;_ = 2o, S
W 4/012 Lbs/Sec 9 15_1 M2
[
P'2 is inlet pressure recovery ratio,  f{W, 9!2/ dtz s M)
Py dimansionless
! y
Py . . N . Y1 2 r-1
1 is ram prassure ratio, dimensionless =11+ 3 L
am

JET AIRPLANE PERFORMANCE

Climh:
scent Ft/Min
- T
X
¥ dv\ For v v
g dh / Constant c ° M
Above 36,089 - ™2 0
o = |Tr-#W-(Co- HCY) aS-Wsin ¢ v ™
W Below 36,089 > 567M2 -133m2
For Average Values  Tp,W, Cp, C|. 4, $(Runway Gradient) At.707 V1 g
2 . vV [dh . 2
S. 0484w | [A_-E’%l__] eVt t= '°25W|.n‘ 1+yB/A VT.O] 1-VBAVw ] = (d—-) -014055M + .656671M2- 214204m3
8 V. VA -
A-BYT.0. B | s/a VT.O.J 1+/e/a Vw |} Range N R
3,V 8 L W W w NAM ange
= 0¥ 7 fMLiin = w NAM bl ~
V1.0~ KTAS) (Vi ~Kts) A=(T-UW-Wsin ¢) B=.003390S(Cp - ucy) R (N.m.) TSFC ( D) (—VT;-) w o Ln (Wz) b Factor
in Flight . o
i Z, Xg Endurance NAM _ Nautical Air
% ‘\' v/ SR S P L\ ) ALY Lb  Miles Per Lb Fuel
L TSFC\D W,/ W
. . {Hrs) 2 i Wy
u~Long Accel X Axis \ ' 8, Speed Sound
.
S~z Parabolic Drag Potar, TSFC % f (M) g::‘:e':;l

Rp = VZ/11.29(n -cos ¥)
{ Pt ) (Kis)

5. 9{n-cos?¥) o
yu TAIELL

(Rad/Sec) Y
Steady State Tusn
- T n o= 1oos @

¢=9\;em~(m)

Sec

Ry=V2[21325gtan ¢ \d’

(N.M.) (Kts) A
Q‘&l;sin¢ R-¢lms¢/
R-=

StabAxis Q = §_ (.._1_),
v n

P S

nV
Rad/Sec)

n2.1

{Rad/Sec}

Time 360° { = 0055 V/tan @
(KTS)

{Minutes)

S BN TN
<2 A
TRARECTORY R

53604 >

av -u(sin Y+ CDS“)
dt w
vy
dy geos?
@ " "v ! Xg

W ~Vart. Accel Z, Axis

!

Wings Leval @ =0 .
4 -.% ['r cos & ~D- W sin y]

W-.WE [L—Wcos 14 +Tsinu]+vé

TE =PE +KE=Wh+1/2mvy?
Specific Energy )

Energy Equation

v2
Ep=h+Y"
h 29

T.E. Total Energy P.E. Potential Energy = *  K.E. Kinetic Energy

Straight Line Navigation {Rhumbline Navigation)

Two Points A and B Lat ~ Latitude (Deg, + West)

Long ~ Longitude {Deg + Northern)

Range Correction Factor r AR7
¥ -tar! T (Longp - Longg) ““ L1 * TR [1 . ACD] [1 . A-;—rss:g}
(Deg North) o Drag Coefficient Data %o
g 180 [ Ln tan {45 + 5 Latg)-Ln tan {45° + 5 LatA)] T =2 0.455
One Side Laminar ¢ - 1328 Turbulent @ o 2999
If cos i =0 Flat Plate Flow t Flow T {Logyg R,) 258

Wetted

(Nsh-ﬂ;w {Latg - Latp )/eos i = 80 (Longg - Longa} cos {Lat) Cp Ry 104 70 106 Based on Frontal Area Area

M. . o Rp=9x 108

Great Circle Navigation "“ 2;’:::" @ c ) ® Q 50" !
(f:nﬁ cos” [:in Latp sin Latg + cos !;mA cos Latg cos (Longg - LongA)] Z0m XY 756 230 355 T8 56 108 tle ;01528%

e 3-Dim. 47 .38 1.42 1.05 .80 .50 1:17 :0030

12
[
R 34.40 L -
. 3440 N JW
oy TSFCGS ( t )MAX( " 2)
2 —
C, C, T 3 12
cp = cD°+":A tmax " TACo,/ ((::L - 3 [CLyax /%0,
Range D MAX Range
Tmax -(L) (.l.)l.n W
{Hrs) D /uax \TSFC Wy

CLyax =V 7T A,
Endurance

o,
I CDD Increase I o | Wt increase I
P
—— T

. MTA
D MTA—"—"""", Hy
P1 o op o, Hy—-—F0
& My 4 Iz He— 2]
i \
3 \
® ~Z7, ) ~Y/°, z P 2
i G IR
[ IS % - D
0 &
MACH MACH MACH

Baseling memsmams Optimum Range @ Endurance W O~ Induced Drag Contribution  MTA ~ Maximum
INCrease w= == — Optimum Range o Endurance ¥ . Dp ~Parasite Drag Contribution ~ Thrust Available
1




AERODYNAMIC SUMMARY SHEET 2

Longitudinal Axis System Disturbed § Lateral - Directional Axis System
Smalt Perturbations Smalt Perturbations
Assumptions Assumptions
Xg, YE Earth Axes
Xg. Zg  Earth Axes initial
X‘o, Zso Initial Stability Axes 4 x‘o' Yso initial Stability Axes
X, 2, Disturbed Stability Axes Xso n Xy, Y Disturbed Stab. Axes
%% Vel B, =
Horizon Horizon
e i * Xg 7
Perturbation
W= W, + W [ gquations
Q=Qy* q
Z Ao = WU, (Rad) Ye
da = w/u, VeV + v 4B = vIU, (Rad)
a = +4a ; o . .
Z,, o - ‘;o N ‘2 o Perturbation| o, _o . o 488 = vIU, (Rad/Sec)
o Equations (] 11’ =Y Ay
y =6 - Aa R=Rg+ T °
Longitudinal Equations of Motion Lateral — Directional Equations of Motion =49
l = -89 cos G+ Xyu+ Xy utXy Ane X 8 |Ft/m2 r |}+U°r=g'a, cosoo+vBAB+vp o+Y'r+v6A6A+Y6RJR ] Fiigy 2
W -Ugq=-sin §,+2Z,u+Zyla+ 24 Ad +Zqﬂ+2656E J Ft/gec2 r 6—(!,(2/!,,() Fslﬁaﬁ)f Lp p+l r+ LgA ot LGR dn J Rad/ge.2
| ;,=Muu+MTuu+MaAa+MTaa+MdAd+qu+M,;EJE l Rad/gg.2 | Pl NNy} P= NBAH+NTﬂAB+ Np P+Nr+Ng, Ga+Ng. o ] Rad/gg 2
Longitudinal Dimensional Stability Derivatives Lateral-Directional Dimensional Stability Derivatives
SoCy
sc 5084
-as{cp, +26p, ) : - 2%y 2 o % (502 peg
L oy Pel (secy Zip = — " (Fesec? pegh) — B (Ftsec?) Lon™~ {Sec™ Deg™)
(3 m XX
mU, m
qsfcr, +2¢ ) QSeiCy, +2C, ) 1 3 ¢4y
. ( To, ") et " my * 2mg) et ey Yp = _2 % (Frsach Lo =B (502 peg”!)
T.= e ¢h u 0 mU, R XX
u w¥o
= qS$bC LR
-as{to,- L) . WSy ) et v, =7 (pesec) Ny =——B (Sec?)
—\Pa ol (R sec?) Mp o= w (Fe sec™) 2my, B g
o m u 1,40 °
YY-o SbC,
- sC q
-asCp S5 9y "
Xg = Dée {Ft Sec2Deg ) Mg = "at (sec?) vy, =——A (FtSec2Deg!)  Np = 8 (sec)
3 ™ . Ty A m B la
- 2
-q S( +2C ) R q ScC,, aSCyy q SbC,,
z, = A\t e/ (sec) My = 1 (sec?) Yi = B (Pt soc2Deg) N, = P sech
a ) R m P 21,,0
mUg vy "o
- C 2
-q S(C +Cp ) 2 £, ~ q Sh“C,, P
7 = 3Ly 0 | (ke sec?) 9% g ) g ==L (5062 N, = r o (sech)
o S T Ixx ' 21,,Y,
yy~o shi
- 2 q $hC
-98C . ¢ 1 -2 qSh°Cy ndA
z, = & (Ftsech _ aSecCy A L = P (sec) Ng, = (Soc2 Deg’!)
o 2mU, Mg =_ S UB (Sec™) P 21,0, LN [
yy-o
-asC A qSEC,, qsb2cy qShC,
z, = a _ (Frsec) Mg - e (Sec2Deg) . =t (Sech Ng, = %R ( Sec? Do)

Vector Transformation Matrix

e General Wind to Body Axes
Earth To Body Axis Body, Stability, and Wind-Axes
Yaw-Pitch-Rall Sequence Yaw-Pitch Sequence
Vector Transformation Matrix z Yaw-Pitch Sequence )
Earth To Body Axes {Yaw-Pitch-Rol Sequence) ZS,Zw + 8 Relative Wind Right of Airplane ¢
Z z
% B8 e X Components Along Wind Axes
R z v X. Y. z
X Components Along Earth Axes i X coset cos 8 ~cos ot sin 8 sina
>, B y
z Y Xe Ye Ze § 3 § Y sin 8 cos B o
. inQ —sinQ sin cos of
¢ 2 X cos & cos Y cos §sin i —sin @ z sinet cos sina sin 8 s
sin Y sin Gcos i i i Angutar-Velocity Relations
2 % v ¥ " 9(0 ¥ sin @ sin@ siny sing cos @ R .
3 € —cos  sin +oos ¢ cos¥p P=gsing B=-Rseca =Pascax
gu z cof¢siv9cos¢ cos @ sing siny) c0s @ cos § q=(3. a=Q
] +§m¢ siny ~sin ¢ cos P =-feosax 0=P+Rtantx
Angufar-Velocity Relations Body Axis To Stability Axis
i . B Anglular-Velocity Relati
P=¢-¢sin9_ 4= Qsin sec 8+ R cos Psacd nglular-Velocity Relations :
Q=0Ocosp+ Ysincos 9 §=Qcos @-Rsing P, =Pcosa +Rsina P =P coscx-Rsiney
R 2-Osingd + Yeos Ppcos O $=P+Qsin¢tan©+ R cos Ptan Q=Q a-q,
Rg= ~Psinat +Rcos R=Pgsinat + Ry cos o
velocity or di

Note: Vectors X, Y & Z can be i

COQRDINATOR: TOM WALDECK

THE BOEING COMPANY o WICHITA, KANSAS
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Elevator/g

Static Stabiity

[~ X Z.
Meg ~OM, . "S5t Co =
WB
CL‘ = a ("W - “wi + % - é)
AY
dC,
x . %p
Mo = Oy Fa
dse _ Wis €\,
dn, qCM de CL

Neutral Point (N}

Ny

Cmg™ CLa(ch'No)

Dam)

Damping Levels

- X (dCM>
= Xeg-{ =
dCy Airplane

c —c Ry,
Myac ™ o5 VM

For Symmetrical Airfoil

Hor Tail

Short Period Approximation

ping

N, = N, _ %m i(jg)vH _g.§>
Wing Body 9CL Ny a,\a da _ )
Vy =Sy IH/Sc
Pull Up Turn
CMq pSE M, PS5y
o N Mg P3Oy L 1+
MP.= No- —aw ° AW ( n2
T , Rad/
Natural Freq. W, = _Z.a_ 9 Sec
Zo

1.5

><|><

(R ,
’,.Q \
Ve [/ J-Aa /I
! ~N
1 4 ) Y \/
1 JNo
1]
e _am
T,= 27
n—“n
| W T T O I B Y B O S R | IIIIIIIII
5 15 20 25
Tn

RSTRIED

“;}&%‘v

U AN

\ NS

KRS
R

Time Function

Laplace Transform

Unit Impulse 6(!) 1

Unit Step u{th _ 1/s

Umt Ramp t

Polynomlal "

Exponential -8t

Sine Wave sin wt

Cosine Wave cos (wt

Damped Slne Wave e sin Wt (sral2 + w?
~ B - —é(—- - ) s+a S

Damped Cosme Wave e lcos )t (s_+a)2A+ w2

Static Trim
Cy s
c, 8
c, B+C

8

Roll Performance

L
0o Sl
Lp

Lg, b c
P, = ~ _"A_ﬁ. Pb _l_dﬁ & Helix Angle Rad.
b Lp 2V Cyp
Rall Time Contant
2 C
! -_PSUb.c/+_f§<2'Hc,_-cn> 1/Sec
Tr R Cng \ my2 ;
Spiral Time _Eo‘n‘s‘tgrlt_
’ 4
1. [} B -C 1
Cl,, ( < r lr) /Sec

Dutch Roll Approximation

fhc,aA [ +c16nén +L'3/qSb=0

B+Cpgy 8a% Cogg SR+ Ny/aSb=0

Yéa
“(-5)
Vv = svlv/Sb
Lapda (eLp'J)
L2

6A+C”R dp+Cpsing cos¥=0

Plt) =Py, (_‘ _e_t/TR )

Stability
Derivative Quantity Most Affected How Affected
Cm Damping of the short Increase Cpy,  to increase
q period the damping
Cm Natural frequency of Increase Cpy, to increase
ot : o
Longitudinal the short period the frequency
c D of the phugoid 1 Cx
*u the dampiné’
Cy, Natural frequency of Increase C, to increase
u the phugoid the frequendy
Cr, Damping of the Dutch Increase Cp, to increase
roll the dampmg
cnﬁ Natural frequency of Increase Cp, to increase
the Dutch roll the natural frequency
Ly Roll subsidence Increase C#_ to increase 1/Tg
CIB Spiral divergence Increase C/ﬂ for spirat

stablllty

Transfer_function Block Diagram
Closed-Loop <
v [ Gl i) Ved —= Y
Xis) | T+GIHis)
Open-Loop m
Gis) His}
Root-Locus Analysis
Ys) GGl s Kis+2Z9) (s+2q) -~ {5+ 2
Xi N(s, =
(s) 1+K3((_s)i Dis) (s+P) s+ P} {s4+P)
m<n
s ~ Laplace (o} Zeros ~ Rootsof Numerator 2y, Zpe++ *+*-vre- Zm
Operat
perator {x) Poles ~ Roots of Denominator Py. Py - AN Pa
Bode Diagram ~ Steady State Response To Sinusoidal Input
Bode Form Transfer Function Amplitude Break Point
Kg (1 +3)(1 419\ (1. jw db = 20 Log | P (i} w=-
() (o vl
Pliw)= o+ ; Phase Angle
W) <I+ X+_U>< M) . ) WP, ¢=0°
= fan 1 .
A T P b Zy || w=P, $=45°
Kg = K|¥» z; W .
[, o ‘] & =—tan 155~ WP, ¢=00° (Lag)




