
Energy can also be stored as pressure: 

𝐸𝑡𝑜𝑡,1 = 𝐸𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙,1 =pressure ⋅ volume = p1⋅V1 (𝐸𝑘𝑖𝑛𝑒𝑡𝑖𝑐 = 0)
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Potential energy (1) is converted to 

kinetic energy (2) in a rollercoaster

(2): Ekinetic=1/2mu2

pp1

(1): Epotential = mgh

h

Pressure p1 inside a close container with 

volume V1

Kinetic energy is zero

pref = 0
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Potential energy (1) is converted to 

kinetic energy (2) in a rollercoaster

(2): Ekinetic=1/2mu2

pp1

(1): Epotential = mgh

h

Pressure p1 inside a close container with 

volume V1

Kinetic energy is zero

pref = 0

What is we punch a hole in the wall between the containers? 
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Potential energy is converted to kinetic energy upon 
pressure release: 𝐸𝑡𝑜𝑡,2 = 𝐸𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙,2 + 𝐸𝑘𝑖𝑛𝑒𝑡𝑖𝑐,2 = 𝑝2 ⋅ 𝑉2+ ½𝜌𝑉2𝑢2

2
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Potential energy (1) is converted to 

kinetic energy (2) in a rollercoaster

(2): Ekinetic=1/2mu2

pp2< p1

(1): Epotential = mgh

h
Kinetic flow energy: 1/2mu2

p2< p1
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The energy equation yields: 
𝐸𝑡𝑜𝑡 = 𝐸𝑝 + 𝐸𝑘 = 𝑝1 ⋅ 𝑉1 + ½𝜌𝑉1𝑢1

2 = 𝑝2 ⋅ 𝑉2+ ½𝜌𝑉2𝑢2
2
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Potential energy (1) is converted to 

kinetic energy (2) in a rollercoaster

(2): Ekinetic=1/2mu2

(1): Epotential = mgh

h

𝐸𝑝,1 + 𝐸𝑘,1 𝐸𝑝,2 + 𝐸𝑘,2

pp2< p1

Kinetic flow energy: 1/2mu2

p2< p1
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We divide by volume to get the total energy expressed 

in pressure units [N/m2]:
𝐸𝑡𝑜𝑡

𝑉𝑜𝑙
= 𝑝𝑠 + 𝑝𝑑𝑦𝑛𝑎𝑚𝑖𝑐 = 𝑝1+ ½𝜌𝑢1

2 = 𝑝2+ ½𝜌𝑢2
2
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Potential energy (1) is converted to 

kinetic energy (2) in a rollercoaster

(2): Ekinetic=1/2mu2

pp2

(1): Epotential = mgh

h

Flow energy: 1/2mu2

𝑝𝑠,1 + 𝑝𝑑𝑦𝑛,1 𝐸𝑝,2 + 𝐸𝑘,2

In words: When the velocity goes up, 

the pressure goes down (and vice-versa).
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