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Purpose

| measure pressure, temperature, and
acceleration at different altitudes

analyze the data we have gathered
compare our data to NASA’s models.
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(3 Procedure - The Launch

Setup gondola — with the labpro
and 3 probes:

— Accelerometer
— Thermometer
— Barometer

Set labpro to take data every
second for 3600 seconds (one
hour)

Blew up balloon on roof and tied
gondola to bottom of balloon.

Simultaneously started labpro and
stopwatch

Let it rise for 1000 feet into air with
iIncrements of 100 feet

— Recorded height and took
angle measurements for each
height
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NASA Empirical Model

P = P_(1 - h/145442 ft)5255876
T=T,(1-h/44329 m)
Our Data
P =P,(1 - h/145442 ft)s77

These are the projected values for the pressure and temperature
data collected and the values that we received.
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Calcula

tion of Actua

Height from the Roof

Feet of Rope

Angle of Rope*

—>

Height from the Roof

O ft

OO

0sin87°

O ft

100 ft

o

100sin87°

99.86 ft

200 ft

o

200sin87°

199.73 ft

300 ft

o

300sin87°

299.58 ft

400 ft

o

400sin87°

399.45 ft

500 ft

500sin85°

498.09 ft

600 ft

o

600sin85°

597.72 ft

700 ft

o

700sin83°

694.78 ft

800 ft

o

800sin82°

792.21 ft

900 ft

o

Q|| N0 [0 W]WwW|w|w

900sin82°

891.24 ft
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1000 ft

[
o
o

1000sin80°

984.81 ft

® - We lost our data, so we do not know the exact angle for each hundred-foot mark.
However, we do know that the angle remained consistent until four hundred feet and
Increased up to 10° at one thousand feet. We are certain that the angle never exceeded 10 °.




Height of the Roof from Sea Level
(Surface of the Earth)

Using the P = P_e(h/27600) we found the

height of the roof to be 277.389 ft or
84.544 m

£
Using the P = P_(1 - /145442 ft)>2>5876 we

found the height of the roof to be 277.849
ft or 84.684 m

These heights are relatively similar in physics terms!!
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Height vs. Pressure

Data Set

Height |Pressure
() fatrm)
i 0,290 1 Auto Fit For; Data Set:Pressure
100 0986 ] y = P exp(-«/a)
200 0981 F: 0990 +- 0000322
200 0,976 | a: 2. 17E+004 +~ 263
400 0.071 i RMSE: 0.000566

500 0.9a7
600 0.9a2
7aa 0.953
ena 0,954
200 0.950
1000 0.944

=l [

Fressure (atm)

Linear Fit For, Data SetPressure H
¥ = mxt+h
miSlope) -4 455E-005 atmift
hi*-Intercept): 098868 atm
Carrelation:-0.9991

Std. Dev. of Slope: B.21E-007 atmift
|

0 500
Height ift)
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Height vs. Pressure (Fixed Heights)

Data Set

Manual Fit For: Data SetPressureH
y = Prexp(-4a)

Height | Pressure
(f+] (atrm] P 0.980

0.00 0.990 a. 2. 76E+004

99.86 0986 ] RMSE: 0.00660
199,73 0,981 7

. N . L]
250,68 Qo7e ] Auto Fit For, Data SetPressure

] y = Prexp(-4/a)
399.45 0.971 F: 0.990 +~ 0.000274
498.09 0.967

a2 14E+004 +- 218
hO7.72 0.962 FMSE: 0.000479
694,78 0.963

o221 0,954
a91.24 0.950
034,81 0,944

=l I

Fressure (atm)

Linear Fit For. Data SetPressureH
Yy = b
mi{Slope): -4 .21E-005 atmift
bY-Intercept): 0.990 atm
Carrelation:-0. 9494

u] a00
Height (ft)
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Height vs. Pressure (NASA Model)

Data Set

Height |Pressurs

(Ft) [atrn) : =
0.00 0.000 - Manuzl Fit For: Data SetFPressure

] v = PP/ 14544235 255076)
a9.8a 0,988 J F- 0.990
RMSE: 0.00624

199,73 0.981
299,63 0.97a
390,45 0971
495.09 0.9a7
Ba772 0.9a2
694,73 0.958
221 0,954
g91.24 0.950
024,81 0.944 |
A [

Fressure (atm)

Auto Fit For: Data SetPressureH
y = PP 1145442
F: 08990 +/~ 0.000280
a BT +-00710
RMSE: 0.000490
|

0 500
Height it
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Height vs. Temperature

Cata Set
Height | Temp

(ft) (C)
0 16667
100 15566
200 1kBOZ
300 13639
400 13,914
00 144563
600 14903
o0 13877
oo 12.2h3
Q00 12064
lgoo 12329

Temperature (C)

500
Height i)
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Height vs. Temperature (Fixed
heights)

Data Set
Height | Temp
(f1) (C)
0.00 16667
29,846  1b.5ad
19973 154552
cP9.b3  13.639
wo4n 13914
498.09 14453
RO7FZ 14,903
694,78  13.877
221 12.2h3
ga9l.24  12.064

98481  12.329 500
Height ()
| [

Temperature (C)
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Height vs. Temperature (NASA

model)

Lata Set
Height | Temp

(f1) )

000 16667
99,88  1h.bdd
19973 1h6OZ
c99.68 13,439
39045 13.914
498.09 14453
BOFTE 14,903
69478 13877
o221 12.2h3
89124 1Z2.064
08481 12,320

-1| I'I

[ [
Manual Fit For: Data Set: Temperatured

a0

b: -0.00585
co 167
FMSE: 1.14

/

Temperature (C)

= VA o 4 e
BN

u]

(P20.1632, 14.54)

500
Height i)




Height vs. Acceleration

Lrata Set

Height| Ace.
1] |(ms="2)
o -9.961
o -9.774
200 -9.734
300 -9.6h2
400 -9.693
500 -9.6504
600 -9.kR38
o0 -9.hTT
go00  -9.631
Qo0 -9.577
1goa; -9.597

N n

Acceleration (mis"2)
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Height vs. Acceleration (Fixed
heights)

Data Set

Height | Acc.
Tt | imf="E)
0003 -9.961
9984 -9.774
19973 -9.734
2e9.hE  -9.6h2
Ig45  -0.593
493.09 -2.654
har e -92.h38
624,78  -9.577
TR2.2l -9.631
891,24 -9.577
084,81 —Q.EQT_I

[
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[y [ Y T Y 8

(== = 8
Acceleration (mis"2)
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500
Height i)

(433.240, -9.7559) dx 6,145 dyw: 0.0000




Theoretical Acceleration Values
a=-Gm_//r2=-(6.67x1011)(5.97x1024)/(6.38x106+84.544+h)?

theoretical | recorded

height (ft)lheight (m
ght (ftyheight ( )acc. (m/sz) acc. (m/sz)
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0.00

0.00

-9.7824

-9.951

99.86

30.43

-9.7823

-9.774

199.73

60.87

-9.7823

-9.734

299.58

91.30

-9.7822

-9.652

399.45

121.74

-9.7821

-9.693

498.09

151.81

-9.7820

-9.654

597.72

182.17

-9.7819

-9.588

694.78

211.75

-9.7818

-9.577

792.21

241.45

-9.7817

-9.631

891.24

271.63

-9.7816

-9.577

984.81

300.15

-9.7815

-9.597




Error Analysis

The angles/heights were not exact due to
curvature of the string

We calculated only the theoretical height of
the roof, not the real height

Spikes in temperature due to clouds and sunset

The accelerometer was not always facing
straight up and down

We....lost our angles
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Results/Conclusions

We have the BESSSSSTEST data

We have proven with all of these:
— Pressure decreases exponentially as height increases

— Temperature decreases linearly as height increases, with
variations due to weather

— Acceleration does decrease with distance from the cente
of the earth, but not as much as our data shows
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