AAE490A/ AT490B
MATLAB Script for Experinment #1
Stall Speed and CLmax determ nation

The script bel ow can be found on the class web site
http://roger.ecn.purdue.edu/~andrisan/Courses/ AAE490A _S2001/Index.html
along with the 5 required supporting functions. Copy the script and !
functions to your conputer account and execute the script. Wen the
script runs successfully and gives the results indicated follow ng
the script, you can change the data input |ines...
Hi =[ 4500, 4100, 4400] % ndi cat ed geopotential feet at stal
Vi= [61, 60, 59] %stall speed knots.
flap=[ 0, O, 0] % Flap setting %1ap=0 for no flap %1 ap=0.5 fc
half flap %1 ap=1 for full flap
Zer oFuel Wi ght =4500 % pounds <<<Use t he numnber Prof essor
Hol | eman gave
Fuel Wi ght =[ 900, 800, 700] % pounds (| bf).
Vi war n=[ 64, 66, 63] % i ndi cated stall warning speed knots.

to include the data you neasured when you flew the experinent in the
Frasca Trainer. The nodified script will then give the results you
need for your Experinment #1 wite-up.

% Experinment #1 Stall Speed and CLmax Determ nation

% Ref: NTPS, pages D24-D26.

% This MATLAB script conputes stall airspeed and CLmax

% gi ven Vindicated, flap setting, indicated geopotential pressure
al titude.

%It assunes standard outside air tenperature for the calibrated
pressure altitude.

disp(" ")

disp(' Start here')

di sp(' Experinent 1') %xanple 1

disp(" ")

clear all

echo on

% Conpute stall speed and C max



%ltem1l Indicated pressure altitude for the flight experinent.

% The follow ng vector nust be of the sane length as Vi, flap and
Fuel Wi ght .

Hi =[ 4500, 4100, 4400] % ndi cat ed geopotential feet at stall. Put you
data in this vector

%ltem 2 Indicated airspeed and flap setting fromthe experinent.

% The follow ng vectors nust be of the sane |length as H and
Fuel Wi ght .

Vi= [61, 60, 59] %stall speed knots. Put your data in this vector
and the one bel ow.

flap=[ 0, 0, 0] % Flap setting %1ap=0 for no flap % | ap=0.5 for hall
flap %1 ap=1 for full flap

% The following step is not listed in the NTPS Data Reduction
procedur e,

% but we will do this in this and ot her experinents.

% Correct indicated altitude for instrunent and position errors.
Hcal i br at ed=ALTBar on58( Hi , Vi, f| ap)

%ltens 3 and 4 Correct for indicated airspeed for instrunent,
position errors.
Vcal i br at ed=AS1Baron58( Vi, fl ap) % Airspeed units are KNOTS

%ltens 5 and 6 Conpute equival ent airspeed

% ltem 6a Get standard pressure (p, |Ibf/ft~2) for calibrated pressure
al titude.

Ceonetri cFl ag=0 %ivector is Geopotential altitude

[ tenp, p, rho, Hgeopvector] =

at nosphere4(Hcal i brat ed, Geonetri cFl ag) ;

p

% Iltem 6b Get equival ent airspeed (Vequival ent)

[ Vequi val ent, gcOver p0, qcOver p] =AS2( Vcal i brated, p); %nots
Vequi val ent

%ltem7 Conpute test weights.
Zer oFuel Wi ght =4500 % pounds <<<Use t he nunber Professor Hol | eman

gave you.
% The follow ng vector nust be of the sanme length as H, Vi, and
flap.

Fuel Wi ght =[ 900, 800, 700] % pounds (I bf). Put your data in this
vector. (6l bf/gal)



W =Zer oFuel Wi ght +Fuel Wi ght

%ltem 8

rho0=0. 00237691267925741; % Sea | evel density, slugs per cubic foot
S=199.2; %ft squared

Vef ps=1. 687808* Vequi val ent % convert knots to ft/sec

C max=2*W ./ (r hoO* Vef ps. *Vef ps*S)

% ltem 8 done using true airspeed (Vtrue, knots)

%In this calculation we assune standard tenperature for the

cal i brated pressure altitude.

%It would be better if we had nesured outside air tenperature, but
we did not in this experinent.

tenp %degr ee Ranki ne
[ Vtrue, M aknot s, rho, si gma] = AS3( Vequi val ent,tenp, Hcal i brated); %
knot s

Vt f ps=1. 687808*Vtrue % convert knots to ft/sec
G max2=2*W ./ (rho. *Vtfps. *Vtfps*S)

%ltem9 Stall speed corrected for weight

W=5500 % pounds (| bf), standard wei ght is maxi numtakeoff wei ght
(Baron 58 nmanual p. 1-12)

Vsl=Vequi val ent.*sqrt (Ws./W) % knots

%*********

% Conput e war ni ng speed

%ltem 10 Indicated ressure Ititude for the flight experinent.

% The follow ng vectors nust be of the sane |length as H and
Fuel Wi ght .

Vi war n=[ 64, 66, 63] % indicated stall warning speed knots. Put your
data in this vector and the one bel ow

% The following step is not listed in the NTPS Data Reduction
procedur e,

% but we will do this in this and ot her experinents.

% Correct indicated altitude for instrunent and position errors.
Hcal i br at edwar n=ALTBar on58( H , Vi war n, f | ap)

%ltens 11 and 12 Correct for indicated airspeed for instrunent,
position errors.



Vcal i br at edwar n=AS1Bar on58( Vi war n, fl ap) % Ai rspeed units are KNOTS.

% ltens 13 and 14 Conpute equival ent airspeed

% ltem 14a Get standard pressure (p, Ibf/ft”2) for calibrated
pressure altitude.

Ceonetri cFl ag=0 %dcal i bratedwarn is CGeopotential altitude

[ t enp, pwar n, r ho, Hgeopvect or] =

at nosphere4(Hcal i brat edwar n, Geonetri cFl ag) ;

pwar n

% ltem 14b Get equival ent airspeed (Vequival ent)

[ Vequi val ent war n, gcOver p0, gcOver p] =AS2( Vcal i br at edwar n, pwarn) ; %Knot ¢
Vequi val entwar n

% ltem 15 Warni ng speed corrected for weight
War n=Vequi val entwarn. *sqrt (Ws./W) % knots

%ltem 16 Stall warning
St al | War ni ng=Vwar n-Vs1 %knots
echo of f



>>>>>>CQut put of the above scri pt
Start here

Experinent 1

% Conpute stall speed and C nmax

%ltem1l Indicated pressure altitude for the flight experinent.
% The follow ng vector nust be of the sanme length as Vi, flap and
Fuel Wi ght .
Hi =[ 4500, 4100, 4400] % ndi cat ed geopotential feet at stall. Put you
data in this vector
H =
4500 4100 4400

%ltem 2 Indicated airspeed and flap setting fromthe experinent.
% The follow ng vectors nust be of the sane |length as H and
Fuel Wi ght .
Vi= [61, 60, 59] %stall speed knots. Put your data in this vector
and the one bel ow.
Vi =

61 60 59
flap=[ 0, O, 0] % Flap setting %1ap=0 for no flap % | ap=0.5 for hall
flap %1 ap=1 for full flap
flap =

0 0 0
% The following step is not listed in the NTPS Data Reduction
procedur e,
% but we will do this in this and ot her experinents.
% Correct indicated altitude for instrunent and position errors.
Hcal i br at ed=ALTBar on58( Hi , Vi, f | ap)
Hcal i brated =

4497.5334176209 4097. 607365

4397. 57666
%ltens 3 and 4 Correct for indicated airspeed for instrunent,
position errors.
Vcal i br at ed=AS1Baron58( Vi, fl ap) % Airspeed units are KNOTS
Vcal i brated =

61 60 59
%ltens 5 and 6 Conpute equival ent airspeed
% ltem 6a Get standard pressure (p, |Ibf/ft~2) for calibrated pressure
al titude.
Ceonetri cFl ag=0 %ivector is Geopotential altitude
CeonetricFlag =

0



[ tenp, p, r ho, Hgeopvector] =
at nosphere4(Hcal i brat ed, Geonetri cFl ag) ;
p
p:

1794. 15802524556 1821. 07726301237
1800. 85576404759
% ltem 6b Get equival ent airspeed (Vequival ent)
[ Vequi val ent, gcOver p0, qcOver p] =AS2( Vcal i brated, p); %not s
Vequi val ent
Vequi val ent =

60. 9883956985937 59. 9900282280775
58. 9897545503723
%ltem7 Conpute test weights.
Zer oFuel Wi ght =4500 % pounds <<<Use t he nunber Professor Hol | eman
gave you.
Zer oFuel Wi ght =

4500
% The follow ng vector nust be of the sanme length as H, Vi, and
flap.
Fuel Wi ght =[ 900, 800, 700] % pounds (I bf). Put your data in this
vector. (6l bf/gal)
Fuel Wi ght =
900 800 700
W =Zer oFuel Wi ght +Fuel Wi ght
W =
5400 5300 5200

%ltem 8
rho0=0. 00237691267925741; % Sea | evel density, slugs per cubic foot
S=199.2; % ft squared
Vef ps=1. 687808* Vequi val ent % convert knots to ft/sec
Vef ps =

102. 936702167252 101. 251649563575
99. 5633796481548
A max=2*W ./ (r hoO* Vef ps. *Vef ps*S)
d max =

2.15268603376695 2.18373074765527
2.2158048954023

% ltem 8 done using true airspeed (Vtrue, knots)
%In this calculation we assune standard tenperature for the
cal i brated pressure altitude.



%It would be better if we had nesured outside air tenperature, but
we did not in this experinent.

tenp %degr ee Ranki ne
temp =
502. 631076227417 504. 057276519232
502. 987538018174
[ Vtrue, M aknot s, rho, si gma] = AS3( Vequi val ent ,tenp, Hcal i brated); %
knot s
Vt f ps=1. 687808*Vtrue % convert knots to ft/sec
Vtfps =
110. 052373973644 107. 60010827523

106. 285402211383
G max2=2*W ./ (rho. *Vtfps. *Vtfps*S)
d max2 =
2.15268603376695 2.18373074765527
2.2158048954023

%ltem9 Stall speed corrected for weight
W=5500 % pounds (| bf), standard wei ght is maxi numtakeoff wei ght
(Baron 58 nmanual p. 1-12)

W =
5500
Vsl1l=Vequi val ent.*sqrt (Ws./W) % knots
Vsl =
61. 550512610895 61.1114342162578

60. 6675228040291

%*********

% Conput e war ni ng speed

%ltem 10 Indicated ressure Ititude for the flight experinent.
% The follow ng vectors nust be of the sane |length as H and
Fuel Wi ght .
Vi war n=[ 64, 66, 63] % i ndicated stall warning speed knots. Put your
data in this vector and the one bel ow
Viwarn =

64 66 63

% The following step is not listed in the NTPS Data Reduction
procedur e,
% but we will do this in this and ot her experinents.



% Correct indicated altitude for instrunent and position errors.
Hcal i br at edwar n=ALTBar on58( H , Vi war n, f | ap)
Hcal i brat edwarn =
4497. 43439548361 4097. 41522249815
4397. 4783755843
%ltens 11 and 12 Correct for indicated airspeed for instrunent,
position errors.
Vcal i br at edwar n=AS1Bar on58( Vi war n, fl ap) % Ai rspeed units are KNOTS.
Vcal i bratedwarn =
64 66 63
% ltens 13 and 14 Conpute equival ent airspeed
% ltem 14a Get standard pressure (p, Ibf/ft”2) for calibrated
pressure altitude.
Ceonetri cFl ag=0 %dcal i bratedwarn is CGeopotential altitude
CeonetricFlag =
0
[ t enp, pwar n, r ho, Hgeopvect or] =
at nosphere4(Hcal i brat edwar n, Geonetri cFl ag) ;
pwar n
pwarn =
1794. 16465036291 1821. 09027436524
1800. 86235967757
% ltem 14b Get equival ent airspeed (Vequival ent)
[ Vequi val ent war n, gcOver p0, gcOver p] =AS2( Vcal i br at edwar n, pwarn) ; %Knot ¢
Vequi val entwarn
Vequi val entwarn =
63. 9866024589078 65. 986736356799
62. 9875315476322

% ltem 15 Warni ng speed corrected for weight
War n=Vequi val entwarn. *sqrt (Ws./W) % knots
Warn =
64. 5763531974026 67.2202400486068
64. 7790033313736
%ltem 16 Stall warning
St al | War ni ng=Vwar n- Vs1 %knots
Stal |l Warning =
3. 02584058650753 6.10880583234901
4.11148052734453
echo of f
»



