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SEEC Pop-pop boat

Introduction

Hello everybody.

Today, | will show you how to make a classical toy “pop-pop boat”. We all will enjoy playing
with it (the toy).

We consider how to use this steam engine (phenomenon) in the space environment.

Let’s start making the toy “pop-pop” boat.
Are you ready to make it?

Hello everybody.

My name is Katsunori Sakuma.

I'm an elementary school teacher.

Today, let's have some fun making a pop-pop boat.

Please, look at the pop-pop boat on your desk

A pop-pop boat is made up of two parts, that is, the boiler part and the float part.

Section 1

This is a toy with a very simple heat engine without moving parts, powered by a candle burner.
The name comes from the noise boats make.

A pop-pop boat appeared in a film called Ponyo made by Hayao Miyazaki.

Section 2

At first, we make the boiler part.
In the beginning, we make a steam engine with an aluminum pipe.

Please pick up the aluminum pipe from the desk.

We mold the aluminum pipe in to a steam boiler.

It's already curved.



The reason is that an aluminum pipe is very fragile.

If you try to curve your pipe, it will break. (If you bend it directly, you may break it.
(aluminum pipe.))

Firmly fix the curved part of the pipe around a marker pen. (Attach its curved part to a magic
marker.)

You need to grip it tightly and wind the pipe around it (the marker pen) three times.

It's a bit difficult. Let's try it.

Slowly and with force. Please apply a little f.o”rce.

When you are finished winding it, you pull out the marker pen.

If its length is different, you cut the pipe to the same length with pliers.

Please let me know if you cannot do this. Please call out for me, if you need my help.

Did it turn out well?

Section 3

In the next step, we assemble the parts on to a boat.

Please, pick up a foamed plastic plate.

Attach the pipe to the foamed plastic plate.

Two small holes had been drilled in it at an angle.

They are marked blue and red.

Pass the aluminum pipe through the blue hole up to the red one.

Bend the aluminium pipe parallel to this plate.



Then, stick the rudder pin into the back of the boat. (Then, put the rudder on the back of the
boat.)

The rudder is made of toothpicks, which can be pierced in to the boat.

In the last step, the pipe has to be filled with water and heated only with candles.

Turn the boat upside down, and inject water into the pipe with a pipette.

Taking care that air does not enter, allow your boat to float on water.

Light a candle and put it on your boat.

Heat the pipe with the candle.

Let’s try.

Let’s play with the pop-pop boat.

Section 4

Let's observe the structure of the boat.

You already know that a steam engine has a very simple structure.

It consists of water, pipe and heater.

If you heat water, it turns in to water vapor.

Evaporated water becomes about 170 times of water in volume.
(Volume of evaporated water becomes about 170 times.)

Heated water produces large power.

We replace the aluminum boiler with a glass boiler.

Heat up the glass tube. You can see water turning in to water vapor.



Can you observe this phenomenon?

When the boiler is heated, water in the boiler flashes into steam.

The expanding steam pushes some of the water in the exhaust tube, propelling the boat
forward.

The steam bubble then condenses, creating a vacuum which draws water back in through
the exhaust tube.

The cooled water that is brought back into the boiler is then heated and flashed into steam,
and the cycle repeats.

Various cycles of heating and cooling, heating and cooling, heating and cooling produce a
propelling force.

Section 5

Next, | will show you another heating and cooling cycle experiment called a “Marble Stirling
Engine”

This is a glass-tube seesaw type stirling engine with 5 marble displacers.

Section 6

The rolling marbles act as displacers, which are transferred from the hot end to the cold end
by the tipping of the test tube.

The tipping of the test tube is caused by the piston being connected directly and rigidly to
the glass syringe

Heated air cools down inside the syringe.
Section 7

The heating and cooling cycle generates power.

In other words, when warm and cold parts exist in the same place, power is produced.



| think this phenomenon is great.

By making use of the temperature difference between air and waste heat, power can be
generated.

A sunny place and shady place are also able to generate power.
Wherever there is a temperature difference, power can be generated.

Of course, even in the space environment.

In outer space, a sunny place heats up to about 400 degrees F (Fahrenheit) upon receiving
thermal energy from sunlight. A shady place is about minus 150 degrees F (Fahrenheit)
due to the radiative cooling phenomenon.

In the space environment, we can generate power.

Not so far in future, | hope we will be able to develop a spacecraft using this mechanism.

Thank you for your attention.
| had a good time with everyone.

Thank you all very much.



	SEEC Sakuma-checked
	Sakuma発表-checked

