
The Sauna Site 

Welcome to SaunaSite.com 

SaunaSite welcomes Y ou to enjoy sauna knowledge provided by the 
world' s leading saunaexperts. These pages offer everything You need to 
know about sauna: the history, how it works, instructions on how to build a 
good sauna, not the drawings but the most the important considerations -
the why's and how's . 

The contents of the pages can be found in INDEX. 

Check out our Questions and Answers Pages . There is plenty of reading 
about building a sauna and about many other topics. 
Y ou can also send your comments and opinions to other readers. As our 
readers are from all over the world, these pages offer very interesting 
reading. Y ou can send questions and comments to us by e-mail: 
saunasite@saunasite.com. 

On the Readers ' On-line Pages Y ou can submit your on-line comments to 
other readers. Y ou can also use this page to find out or to offer sauna 
related goods and services. 

We have added a new chapter - The Size and Shape of Sauna in section 
How to Build a Good Sauna. 
There are drawings and measures about saunas. There are basic measures of 
family sauna and also advices how to build a bigger sauna. 
Most saunas are added into old buildings and it is difficult to build an ideal 
sauna. In this case we can help you to build your sauna. 
T 0 start we need background information: a drawing about pace available, 
for how many people and so on. Y ou can send drawings by fax to us 
+358-19-754433 . We will scan your drawings and our solutions and 
publish them in our Q&A pages. 

We have also got many questions about retailers and manufacturers of 
sauna related products. We can not answer to these questions but we expect 
that we will get adds from manufacturers and retailers. 

Tapio YIi-Kovero 
Editor-in-Chief 

The SaunaSite provides you a great opportunity to 
advertise saunaproducts and all kind of high quality and 

luxory goods for quality-conscious customers on our pages 

Updated 7.5.1999 
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FROM THE ANCIENT TRADITION TO MODERN TECHNOLOGY 

The Finns have had saunas as long they have lived in Finland. In the beginning, their 
dwellings were holes in the ground covered with turf This kind of an abode was a 
necessity of the circumstances: the cold climate and the lack of knowledge to build a 
house of timber. 

In the abode there was a heap of stones with a hollow 
hearth for the fire to heat up the stones. The hot stones 
were the only way to store the heat without having to tend 
the fire all night. 

As there was no chimney, the stove was located at the 
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doorway, so that one could insert more firewood without having to enter the dwelling 
full of smoke. After heating up the stones, the dwelling was ventilated to get the 
smoke out. The hot stones kept the housing dry and warm during the long cold nights. 

Eventually, it was found out that by throwing water on the 
hot stones, one could get the dwelling even warmer when 
needed. It was also soon discovered that the heat rises up 
and the dwelIers built a "laude", a wide platform near the 
ceiling for taking "löyly," as they calIed this action of 
throwing water on the stones. They leamed to control the 
feel of warmth - they had invented the Finnish Sauna. Even 

these oldest saunas had already the main idea of the Finnish Sauna: there was stove 
with plenty of stones and a laude for taking löyly. 

There is no word in English for the Finnish word "löyly" [loew-Iew]. Löyly is a 
sauna-specific word meaning the steam rising from the hot stones, and more 
importantly, the feeling ofthe warmth. To take löyly means to bathe in a sauna. The 
löyly can be mild dry, hot dry, mild wet, hot wet, and everything between. By throwing 
water on the stones one can regulate the feeling of warmth. A mild, kind löyly can 
change to a skin-burning helI in seconds. In the original Finnish Sauna one can decide 
what kind oflöyly to take. 

Without löyly each sauna can be described in concrete 
terms: how it is built and heated, but by regulating the 
löyly, a Finn becomes the master ofhis sauna. When the 
Finns judge a sauna, they evaluate the löyly. The looks and 
the quality of construction and materials have a minor 
value. They feel sorry for a luxurious sauna, which does 
not have a good löyly. There is more about löyly in the 
chapter Temperature and Löyly. 

When the Finns leamed to work timber, the sauna got up from ground but it still was 
without a chimney. This kind of a smoke sauna takes 2 to 5 hours to warm upo It takes 
plenty ofwork to clean up the sauna before the löyly. As it is also quite dangerous to 
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bum an almost open fire in the sauna, it was officially forbidden, as early as in 17th 5 
century, to build a sauna too close to other buildings. 

In the 19th century the chimney was added to the stove. 
With the chimney, the danger for fire was diminished and 
construction of saunas spread rapidly. In the beginning of 
20th century, the stoves were made of steel. The most 
popular stoves were enclosed barrel-like stoves, where 
there was a lid for löyly. These stoves were common until 
the World War II, and had the nature of the ancient Finnish 
Sauna. The stove was preheated before opening the lid and 

taking löyly. There were plenty of stones in the stove and the temperature in the sauna 
was quite low. The heat was developed by löyly. These saunas were excellent because 
of plenty oflöyly. 

An invention of the thirties allowed for continuous wood 
buming in the sauna heater. These continuos-buming 
heaters took over after the World War II. With this kind of 
a heater the wood is bumed also while taking löyly. This 
kind of a heater was easier to use. It was fast, 20-40 
minutes instead of 1-2 hours for the barrel stove. It was 
inexpensive. It was a heater for small saunas, for which the 
barrel stoves were too big. The continuous-burning heaters are very effective and can 
very easily heat up the sauna too hot. If a sauna is too hot, there is not space for löyly, 
and the sauna is dry and hot. 

Electric heaters took over in the seventies and eighties. 
They were the product for the urban population. They 
were inexpensive. They were easy to use and most 
importantly, they made it possible to build a sauna almost 
anywhere. Until the 1970's, saunas had been relatively rare 
outside Finland but the electricity made it possible to build 
saunas in the cities, in places where the handling of open 

fire was strictly forbidden. It also made it possible to build saunas in flats . 

The amount ofstones was reduced to 15-20 kg in small heaters and to 60-120 kg in 
larger heaters. The löyly became drier. Because of the small amount of heat stored in 
the stones, the sauna must be heated quite hot, and one cannot throw as much löyly as 
to cool offthe stones. It was stili a Finnish sauna, but much was lost. It was stilI 
possible to regulate the löyly, but at a narrow hot range, see Temperature and Löyly 
for more information. 

Funny products and habits appeared outside Finland, some which are almost ridiculous 
in a Finn' s eyes. There are heaters with very few stones or without any stones at all, 
and throwing löyly is totally forbidden. These are not saunas, these may be called hot 
rooms, but not saunas. 

There appeared also many "Masters" who "know" how long you should be in the 
sauna and how hot the sauna should be. They do not have the slightest idea of the 
original Finnish Sauna, where you should stay as long as it feels good and you should 
throw löyly just as much as it feels comfortable. For the Finnish people the sauna is 
almost a holy place where they brood their individual thoughts, powered not by 
Pentium but sometimes a drop ofKoskenkorva vodka and they do just as they please 
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without any rules or regulations. 

The triumph of the electric heater was a nightmare for 
Finnish sauna lovers. In the cities they were obliged to use 
electric sauna but they did not resign. They bought a place 
on the shore of an isolated lake where they built their 
saunas that were heated with wood. Currently, there are 5 
million people in Finland, and about 1.7 million saunas, of 
which about 600.000 on lakeshores. The huge number of 
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saunas in Finland can be explained with the following: there is a sauna in every 
single-family house; there is a common sauna in almost every apartment building; and 
during the last ten years small apartment saunas have become very popular. 

The old smoke-sauna almost disappeared. At its lowest, the amount of smoke saunas 
was in hundreds. In the eighties, the smoke sauna became a hobby of the ultimate 
sauna purists and the number has grown to about 5,000. 

F or a long time, the wood-burning barrel stove was the only 
factory-made stove, which had the ability to produce a whole 
variety of löyly, like the original Finnish Sauna. 1t was 
difficult to construct a good electric stove, because of the 
thermal elements bumed up easily. In a regular electric 
heater, the elements are cooled by the air flowing through 
the heater. In a closed stove, there is no air going through 
the stove, as the heat must be stored inside the stove. 

The first solution against the buming up of the heating 
elements was circulating the air inside the stove with a fan. 
The first electric stove of this kind was the Magic Stove, 
which was introduced in 1990. The Magic Stove is like a 
convection oven filled with stones. The circulating air cools 
the heating elements and spreads the heat from the heating elements to all the stones 
inside the stove. Another invention in the Magic Stove is using the fan also for 
circulating the air of the sauna trough the stove. 

The use of a fan made it possible to warm up the sauna 
almost instantly after opening the lid of the stove. 
Adjusting the temperature in the sauna is also fast and 
easy. The stove has 100-400 kg of stones and 4-30 kW in 
capacity. It takes 30 - 90 minutes to heat up a cold stove 
depending on the capacity of the heating elements and the 
amount of stones. The stove can be ready for löyly at any 

time. The stand-by energy consumption is only 1,5 kW even for the biggest stove. 

Soon thereafter, another improvement was introduced: a stove that is ready for löyly 
all the time. The buming of the heating elements is avoided by using very effective 
insulation in the casing of the stove and a very small capacity of 250-400 W in heating 
elements. The small capacity is absorbed by the stones and the surface temperature of 
the heating elements is low enough to avoid burning. There is about 100 kg of stones 
in this kind ofstove. When the lid is opened, an additional capacity of3-6 kW is 
tumed on to help warming up the sauna and keeping the stones hot when throwing 
löyly. For family use, the sauna is ready after opening the lid. For a group or for long 
lasting bathing, the lid should be opened 5 to 30 minutes before entering the sauna in 
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order warm up the sauna to 50-60°C. This kind of stove must be on all the time, 1 
because it takes a day to get the cold stove hot. The stove is suitable for family use, 
where the low effect does not cause a lack of löyly. 

Both of these electric stoves support the spirit of the original Finnish Sauna. The 
temperature in the sauna is relatively low and the feel of warmth is regulated by 
throwing löyly. In general, the stoves are far better but also far more expensive than 
heaters. 

© Saunasite, 1997 

[Back to The Index] [Back to The Main Page] [Temperature and Löyly] 
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The Magic Stove makes it possible to compare löyly at different temperatures. 1 have 
experienced löyly by raising the temperature in a sauna from 50 to over 140°C during 
one bathing. To my surprise, 1 could throw löyly even at 140°C. 1 also remember 
when, in my youth, 1 lost the skin of my back when 1 got the second place in a löyly 
contest at a much lower temperature. 

The total heat effect of the löyly depends on the 
temperature and the humidity ofthe air. The heat in a 
sauna of 100°C dry air is quite tolerable, but a sauna of 50 
°C air temperature can become askin burning helI when a 
lot of water is steamed on the stones. 

The heat effect in a sauna can vary from the heat of 50 
degrees dry air to the heat of pure steam. 1n a sauna with a good stove, there is a great 
variety of different kinds of löyly. In a sauna with an electric heater, there is only a 
narrow hot end of the variety of löyly as it necessary to heat up the sauna very hot in 
order to protect the steaming ability of the small amount of stones, in other words the 
ability to give löyly. 

The change in the nature of löyly is best explained with the fact that the ability of air to 
fuse water increases with the rising temperature. Enc10sed is a table of the maximum 
amount of water that the air can fuse at temperatures from 20 to 100 Celsius degrees, 
i. e. the water content of air when the relative humidity is 100 percent at different 
temperatures. Outdoors the water exceeding 100 percent falls down as a raino 1n the 
sauna, the excess water condenses on the shoulders and other surfaces that are colder 
than the air. 

CO F' 
20 68 
30 86 
40 104 
50 122 
60 140 
70 158 
80 176 
90 194 
100 212 

water g/cbm 
17 
30 
51 
82 
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At the most popular sauna temperatures, 60-90 °C, the air' s ability to fuse water 
increases from 130 g per cubic meter to 421 g per cubic meter. In practice, this means 
that at 90 degrees one should throw over three times more water than at 60°C in 
order to maintain the relative humidity and to get as wet löyly in both temperatures. If 
the relative humidity is kept constant, the rise of temperature from 60 to 90 degrees is 
75 percent (90-20/60-20=70/40) but the increase ofthe heat effect is much more than 
75 percent. 

~ 
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To get an idea about the real increase ofheat effect we could make a highly simplified 
calculation: 
Let' s suppose that we have a sauna of6 square meters and there is 6 cubic meters air 
above the laude. It takes about 300 kJ energy the heat up 6 cubic meters dry air from 
20°C to 60°C, and 540 kJ to 90° degrees. 

In a sauna, most energy is used to heat up the walls and the ceiling. The ventilation 
takes also aIot of energy. Most ofthis energy is 10st, because a part ofit is inside and 
behind the panelling and a part of is gone with the wind. When taking a sauna bath, 
one can only take advantage of that part of energy that radiates from the walls and the 
ceiling, and comes from the laude and the walls as convection energy. It is difficult to 
say what the heating effect of this energy iso Let us assume that it is as great as the 
heating effect of air. 

We need also the heating effect oflöyly, which is in relation to the energy need ed to 
vaporise water and the amount of vaporised water. It takes about 2600 kJ to warm up 
and vaporise one litre ofwater, which produces 1700 litres vapour. 

Enclosed is simplified drawing about the heat effect oflöyly. The horizontal axis is for 
temperature and the energy needed to heat up dry air in a sauna of 6 cubic meters. As 
seen in the figure, the energy needed at 60°C is 600 kJ ( 300 kJ for air and 300 kj for 
radiation and convection from the walls and the ceiling), 1080 kj at 90°C, and 2000 kj 

at 150°C. We could think that 2000 kj at 150°C is the maximum heat effect in normal 
use. 

The curve A shows that it takes 0.2 litre water to get the relative humidity to 25 
percent in a sauna of 60°C. It takes 500 kj to vaporise this 0.2litre water. In theory, 
there is momentarily 1100 kj energy above the laude in sauna, which is equivalent of 
over 90 degrees dry air. In reality, the maximum momentary amount of energy is less, 
because a part of the vapour begins condensing as the rest is vaporising. 

The curve B shows that at 90° degrees throwing 0.2litre löyly corresponds 120° 
degrees dry löyly and that there is only 8% relative humidity. The curve C shows that 
at 90°C degrees it is impossible to keep relative humidity in 25 percent, because the 
total heat effect corresponds the heat effect ofmore than 180° degrees dry löyly. At 
90° degrees one must throw over 0.6litre löyly to get the relative humidity to 25 
percent. 

q 
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AlI this shows the idea: a sufficiently low temperature in the sauna allows you to ! 0 
regulate the humidity and the heat effect. According to my experience this calculation 
puts too much weight on löyly. In a sauna, there is continuous heat radiation from 
walls and ceiling but a drop oflöyly disappears instantly. The real heat effect oflöyly is 
less than the amount calculated above, but the calculation shows the idea. 

There is a curve below that shows the heat effect of a traditional Finnish löyly: In the 
beginning the temperature is quite low, 60-80 0c. The curve shows the throwing of 
löyly. The heat effect is kept at the desired level by throwing almost continuously small 
amounts oflöyly. One can get individually adjusted löyly and heat effect, which is not 
possible without löyly. Without löyly, bathing is boring and everybody cannot be 
happy with the constant heat, which can be too much, too little or even just right. 

I told above that I threw löyly at 140°C. This was possible, because the 
löyly-coefficient does not rise as much as the temperature. When I threw löyly about as 
much (or little less) even when temperature rose, the löyly-coefficient did not rise in 
relation to the temperature. As matter offact, the relative humidity fell from 30 % to 4 
% (let us suppose that the humidity at 50 Celsius was 30 percent.) This means that 
when starting in a very wet löyly, I finished in a quite dry löyly. 

We would appreciate your efforts to give us a better method for calculating and 
explaining the löyly. Please e-mail your suggestions or comments on anything related 
to sauna or the vitally important question oflöyly. We wil1 publish your comments on 
our discussion pages. We would also appreciate receiving all kind ofthoughts 
assuming that these thoughts were born in löyly or in the spirits oflöyly. 
If you have anything to ask about löyly sauna, please ask, we publish your questions 
and our answers on Questions and Answers Pages. 

© SaunaSite, 1997 

Back to The Index [Back to The Main Page] [How The Heaters and Stoves Work] 










































































































































































































































	1-10
	11-50
	51-80
	81-100
	101-126

