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Build an Airfoil

¬g~�ͅ��̅́͞͞˿̅͆�̅́͞͞˿̇

¹ĽŃƞ�îČƪŃǊŃƪǑ�ǋîƞ�ČƖĚîƪĚē�ċǑ�¬ĽîťťŰť͋�

What is Bernoulli’s Principle? 

OîǊĚ�ǑŰƲ�ĚǊĚƖ�ǋŰťēĚƖĚē�ĽŰǋ�îť�îŃƖƓŚîťĚ�ţîťîĵĚƞ�ƪŰ�ƞƪîǑ�Ńť�
ƪĽĚ�îŃƖ͌�sŰ͆�Ńƪͩƞ�ťŰƪ�ţîĵŃČ͈�Tť�̀̆̂̇͆�î�¬ǋŃƞƞ�ƞČŃĚťƪŃƞƪ�ťîţĚē�
'îťŃĚŚ��ĚƖťŰƲŚŚŃ�ČîţĚ�ƲƓ�ǋŃƪĽ�ƞŰţĚƪĽŃťĵ�ČîŚŚĚē��ĚƖťŰƲŚŚŃͩƞ�
¡ƖŃťČŃƓŚĚ͋�¹ĽŃƞ�ƓƖŃťČŃƓŚĚ�Ńƞ�ǋĽîƪ�ĚǐƓŚîŃťƞ�ǋĽîƪ�ţîŖĚƞ�
îŃƖƓŚîťĚƞ�ƪŰ�ǽǑ͈

Daniel Bernoulli
1700-1782

�ĚƖťŰƲŚŚŃ�ēŃƞČŰǊĚƖĚē�ƪĽîƪ�Ĵîƞƪ�ţŰǊŃťĵ�îŃƖ�ĚǐĚƖƪƞ�ŚĚƞƞ�ƓƖĚƞƞƲƖĚ�ƪĽîť�ƞŚŰǋ͞ţŰǊŃťĵ�îŃƖ͋

What is the shape of a wing called?

Tƪ�Ńƞ�ČîŚŚĚē�îť�îŃƖĴŰŃŚ͋�¹ĽĚǑ�Čîť�ĽîǊĚ�ƞŚŃĵĽƪ�ǊîƖŃîƪŃŰťƞ͆�ċƲƪ�ƪĽĚ�ċîƞŃČ�ēĚƞŃĵť�ŰĴ�ƪĽĚţ�Ńƞ�ƪĽîƪ�
ƪĽĚ�ƪŰƓ�Ńƞ�ţƲČĽ�ţŰƖĚ�ČƲƖǊĚē�ƪĽîť�ƪĽĚ�ċŰƪƪŰţ͋

Seeing as an airplane is much heavier than air, how does it stay in the air? 

¹ĽŃƞ�Ńƞ�ǋĽĚƖĚ�ƪĽĚ��ĚƖťŰƲŚŚŃͩƞ�¡ƖŃťČŃƓŚĚ�ČŰţĚƞ�ŃťƪŰ�îČƪŃŰť͋�ØĽĚť�ƪĽĚ�ƓŚîťĚ�Ńƞ�Ńť�ƪĽĚ�îŃƖ͆�
ƪĽĚ�ǋŃťĵ�ČƲƪƞ�ƪĽƖŰƲĵĽ�ƪĽĚ�îŃƖ�ƓîƖƪŃČŚĚƞ͋�¬ŰţĚ�ƓîƖƪŃČŚĚƞ�îƖĚ�ƓƲƞĽĚē�ƪŰ�ƪĽĚ�ċŰƪƪŰţ�ŰĴ�ƪĽĚ�
ǋŃťĵ͆�îťē�ŰƪĽĚƖƞ�ƪŰ�ƪĽĚ�ƪŰƓ͋�¹ĽĚ�ŰťĚƞ�îƪ�ƪĽĚ�ċŰƪƪŰţ�ƪƖîǊĚŚ�î�ƞĽŰƖƪĚƖ�ēŃƞƪîťČĚ͆�îťē�ƪĽĚ�
ŰťĚƞ�Űť�ƪŰƓ�ƪƖîǊĚŚ�î�ŚŰťĵĚƖ�ēŃƞƪîťČĚ͋�¹ĽĚ�ƓîƖƪŃČŚĚƞ�ĵŰŃťĵ�î�ŚŰťĵĚƖ�ēŃƞƪîťČĚ�ţŰǊĚ�îƪ�î�
ĽŃĵĽĚƖ�ƞƓĚĚē͆�ƪĽĚƖĚĴŰƖĚ�ĵŃǊŃťĵ�ƪĽĚţ�î�ŚŰǋĚƖ�ƓƖĚƞƞƲƖĚ�Űť�ƪŰƓ͋�¹ĽŃƞ�ēŃĴĴĚƖĚťČĚ�Ńť�ƓƖĚƞƞƲƖĚ�
ċĚƪǋĚĚť�ƪĽĚ�ƪŰƓ�îťē�ċŰƪƪŰţ�Ńƞ�ǋĽîƪ�ĵĚťĚƖîƪĚƞ�ŚŃĴƪ͋�

How can this be proven?

HƖĚîƪ�ƕƲĚƞƪŃŰť͈�¹Ű�ēĚţŰťƞƪƖîƪĚ�ƪĽŃƞ͆�ŚĚƪͩƞ�ţîŖĚ�ŰƲƖ�Űǋť�îŃƖĴŰŃŚ͈

Materials you will need: ��ƓŃĚČĚ�ŰĴ�ƓîƓĚƖ͆�î�ƓîŃƖ�ŰĴ�ƞČŃƞƞŰƖƞ͆�î�ƓĚťČŃŚ͆�î�ƞƪƖîǋ͆�ƞŰţĚ�
ƪîƓĚ�îťē�ƞŰţĚ�ƞƪƖŃťĵ͋

 Ʋƪ�ŰƲƪ�î�ƞƪƖŃƓ�ŰĴ�ƓîƓĚƖ�ƪĽîƪ�Ńƞ�̀̇Čţ�ŚŰťĵ�îťē�̈Čţ�
ǋŃēĚ͋

STEP 1

qîŖĚ�î�ĴŰŚē�̇Čţ�Ńť͋�ÞŰƲͩŚŚ�ťŰƪŃČĚ�ĽŰǋ�ŰťĚ�ƞŃēĚ�Ńƞ�ƞĽŰƖƪĚƖ�
ƪĽîť�ƪĽĚ�ŰƪĽĚƖ͋�

STEP 2

Date: Name:

̀̅



¹îƓĚ�ƪĽĚ�Ěťēƞ�ŰĴ�ƪĽĚ�ƞĽŰƖƪ�ƞŃēĚ�ƪŰ�ƪĽĚ�ŚŰťĵĚƖ�ƞŃēĚ�ƞŰ�
ƪĽîƪ�ƪĽĚ�ƞĽŰƖƪ�ƞŃēĚ�ŚŃĚƞ�ǽîƪ�îťē�ƪĽĚ�ŚŰťĵĚƖ�ƞŃēĚ�îƖČĽĚƞ�
ƲƓ͋

STEP 3

ÀƞĚ�î�ƓĚťČŃŚ͆�ŰƖ�ƞŰţĚƪĽŃťĵ�ƞĽîƖƓ�ĚťŰƲĵĽ�ƪŰ�ţîŖĚ�
î�ĽŰŚĚ�́Čţ�ŃťƪŰ�ƪĽĚ�ƞŃēĚ�ǑŰƲ�œƲƞƪ�ƪîƓĚē�ēŰǋť͋�¡ŰŖĚ�
ƞƪƖîŃĵĽƪ�ƪĽƖŰƲĵĽ�ċŰƪĽ�ƓîƓĚƖƞ͋

STEP 4

¹îŖĚ�ƪĽĚ�ƓĚťČŃŚ�ŰƲƪ�îťē�ƓƲƪ�î�ƞƪƖîǋ�ƪĽƖŰƲĵĽ�ƪĽĚ�ĽŰŚĚƞ�
îťē�ƪîƓĚ�Ńƪ�ƪŰ�ƪĽĚ�ƪŰƓ�îťē�ċŰƪƪŰţ�ŰĴ�ƪĽĚ�ǋŃťĵ�ƲƞŃťĵ�
ƞţîŚŚ�ƓŃĚČĚƞ�ŰĴ�ƪîƓĚ͋

STEP 5

 Ʋƪ�ƪĽĚ�ƞƪƖîǋ�ƞŰ�îƞ�ŚŃƪƪŚĚ�ŰĴ�ƪĽĚ�ƞƪƖîǋ�Ńƞ�îċŰǊĚ�îťē�
ċĚŚŰǋ�ƪĽĚ�ǋŃťĵ�îƞ�ƓŰƞƞŃċŚĚ͋�

STEP 6
HƖîċ�ƞŰţĚ�ƞƪƖŃťĵ͆�îƖŰƲťē�̄˿Čţ͆�îťē�ĴĚĚē�Ńƪ�ƪĽƖŰƲĵĽ�ƪĽĚ�
ƞƪƖîǋ͋�

STEP 7

�ťē�ťŰǋ�ƪĽĚ�ĴƲť�ƓîƖƪ͈�OŰŚē�ƪĽĚ�ƪŰƓ�îťē�ċŰƪƪŰţ�ŰĴ�ƪĽĚ�
ƞƪƖŃťĵ�ƪŃĵĽƪŚǑ͋�GŃťē�îť�ŰƓĚť�ƞƓîČĚ�îťē�ƞƪîƖƪ�ƖƲťťŃťĵ͈�
ÞŰƲƖ�ĵŰîŚ�Ńƞ�ƪŰ�ţîŖĚ�ǑŰƲƖ�îŃƖĴŰŃŚ�ƖŃƞĚ�ƲƓ�ƪĽĚ�ƞƪƖŃťĵ͈

STEP 8

�ƖĚ�ƪĽĚƖĚ�îťǑ�ČĽîťĵĚƞ�ǑŰƲ�Čîť�ƪĽŃťŖ�ŰĴ�ƪĽîƪ�ǑŰƲ�ČŰƲŚē�ţîŖĚ�ƪŰ�ƪĽŃƞ�îŃƖĴŰŃŚ�
ƪŰ�ţîŖĚ�Ńƪ�ţŰǊĚ�ƲƓ�ƪĽĚ�ƞƪƖŃťĵ�ĴîƞƪĚƖ͌�
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