I receive letters from all over the world, and people who write to me are interested in our stoves. They ask many questions, some of them are simple, and others are highly professional. Many questions are related to comparison of stove heating systems, which are being used in western countries, in Russia as well as our stoves that are built “ on the principle of free movement of gases”. In general I am aware of stove production in the West, materials and stove fixtures being used as well as requirements of the standards  (including ecology standards) and local customs and traditions. As I do not speak English it is sometimes difficult for me to understand the question and give the correct answer. I’m very interested in experience exchange and I ‘m very enthusiastic to apply the achievements of the newest technology and developments in the field of construction in my stoves. Many people helped me to go deeply into the problem and to broaden my knowledge in this field. I am especially thankful to Norbert Senf, Certified heater mason, Member of Masonry Heater Association, with whom we have been closely cooperating and managed to find understanding.  In this article please find attached some materials from our correspondence with Norbert Senf and with some other people. One can find answers to some of the questions raised. The introduction was written as the final result of our correspondence after exchanging the opinions. In order to better understand the essence of the text, it is given at the beginning of the article.

Once again about the system of “free gas movement” or proposal….

In  order to better understand the essence and appreciate the advantages of the System of  “free gas movement” let’s view the following. Let’s imagine a river flowing into a mountain lake and running out of it forming a waterfall (fig. C1). The water fills the whole lake cavity (up to the upper level of the waterfall) irrespective of the cavity form. Everybody knows that water on the surface of the lake is warmer than the  water in the depth of the lake and therefore the upper layer of warm water is running out into the waterfall. Cold water remains in the lake. The whole process of water movement described in this case does not require any external energy and runs due to natural power. Therefore this process is natural, optimal and expedient.  Besides it is involved in natural cycle. That means that water evaporates and returns back into the river in the form of rainfall. If we make a vertical partition in Fig. C1, which doesn’t reach the bottom, as it is shown in Fig. C5, the system will work due to natural power (according to the law of connective vessels), but a certain amount of cold water will also run our into the waterfall from the cavity bottom.

As is known, air is heavier than the hot gases, the latter fill in any upside down cavity completely. If we  turn the fig. C1 by 180 degrees and instead of water fill in the lake cavity with hot gases we  will get a solution shown on fig. C2. Let’s call it a bell. The movement of the gas flow in this case ( like  movement of the water in the previous example) takes place due to natural power and does not require any external energy. Let’s look, due to what the gas movement takes place and what are the features of the system. Let the electric heater 1 be a heating source. In this case we do not need to remove products of combustion, and channel 2 on top can be closed. In this case the hot gases’ movement in the bell takes place not due to external energy (the chimney draft), but due to the gravity force of the gases. The hottest gases come to the very top of the bell, the coldest ones being the heaviest are accumulated at the bottom of the bell and run into channel 2.

Let’s view and remember what features this system C2 (bell) possesses.

· The bell may have any form and volume.

· The heat energy is transferred due to natural power.

· Turbulent gas movement takes place inside the bell.

· The hottest gases are accumulated at the top of  the bell.

· The coldest gases being the heaviest ones are accumulated at the bottom of the bell.

· Excessive pressure  (overpressure) is being formed inside the bell with the temperature increase.

· The bell walls in each horizontal cross section are evenly heated, and the heat increases in each cross section that is higher.

· The heat energy source can be located in any place of the lower zone of the bell, and regardless of the location of the source, the heating character remains the same.

· It is possible to have several heat sources.

It shall be pointed out that if we place a second bell with a closed channel 3 above the first one (see fig. C3), let’s call it a double-bell stove this system will be functioning in the same way as C2. However in this case the second (the upper) bell will be filled by coldest gases from the bottom zone of the lower bell.

If the bells are placed in series, as it is shown in Fig. C7, in this case such a system will work without application of external energy, as is the case with Fig.C2. The second bell (the following one) will be filled with more cold gases from the lower zone of the first bell.

Hence we can make two very important conclusions:

· If the bells are placed one upon the other, then the lower bell will accept more energy of the hot gases than the upper one, and each horizontal cross section of Fig.C3 will be evenly heated.

· When the bells are placed in series the first bell will accept more energy that the other one and each horizontal cross section will be heated unevenly.

If we install a vertical partition in Fig. C2 that doesn’t  come as far as the bell crossings, we will get a system, which is shown in Fig. C6. It will also work witout application of external energy. The heat energy transfer will take place in half of the bell before the partition, and won’t take place after it.

Let’s see what happens if the electric heater is separated from the bell by a partition forming a channel (let’s call it combustion channel) as it is shown in fig. C4.

In this case there is no gas flow movement by convection in the bell. The system will not work without application of external energy. The chimney draft serves as an external energy source in stoves. The function of the system will depend on the amount of this energy (i.e. on chimney parameters) and gas flow resistance.

If we create a vertical slot (let’s call in a dry joint) in the combustion channel, the system will be reestablished, operating in accordance with fig. C3. In this case the coldest gases will come through the lower part of the joint.

When we get heat during the process of combustion it is necessary to remove  products of combustion through the chimney. Channel 2 serves as a chimney in Fig. C2,and channel 3 – in fig. C3 and C4. In this case, the chimney draft will influence the gas flow movement. It will affect the cold gas component. If we do not make a dry joint in combustion channel, the chimney draft will affect the complete gas flow, and  will wash out its warm component. In the first case, we may speak of separation in gases in flow into hot and cold ones.( The same can be said about the work of Fig. C6).

All other systems of gas movement (convective systems with a forced gas movement) may operate only due to external energy applied and do not possess the above described remarkable features. To the systems with a forced gas movement belong such systems as: serial convective systems, parallel convective systems (they also include” contraflow systems”), combined convective systems. All these systems have a big variety of modifications.

We must remember the remarkable features of the System of “ free movement of gases” described above. This is necessary in order to be able to understand “ The basic features of stove construction” , which are to be found on the site http://www.stove.ru
Dear Norbert Senf,

In February 2001 you wrote that you would appreciate any changes in the “counterflow” system. In September same year we were offered to make an installation of a Tulikivi TU 2200 stove at a certain place in Ekaterinburg (the stove was available) as well as to construct some brick stoves of our design. At that time I did not dare to perform an installation of the Finnish stove and we invited a Tulikivi expert from St. Petersburg. We assisted him to do the installation.

Once in a booklet of the Finnish company “Tiileri” www.tiileri I saw a picture of a heating stove1 as well as a bakery oven 2 of the Tulikivi Company. I understood that I would like to build such a stove but on the principle of “free gas movement”. At that time I had no fixtures and no customers who would like to have such a stove. Therefore I had to postpone the work until future time. At present such a stove has already been built and it showed good results during testing. Its functional capabilities and its picture 3  I sent to you in my letter of 21.07.02. Let’s analyze the operation of these stoves. The diagrams 4 of their operation are enclosed for comparison. Our stove has got a lower heating whereas the heating character is the same if we use wood or electricity for heating. The stove will be warmed up completely. It could  also be used for smoking various kinds of foodstuffs by used gases in the upper hood.  If we use electricity to heat a Tulikivi stove, heating in this case will be ineffective: the firebox and combustion channel are not warmed-up; untenable vertical arrangement of electrically heated elements 5 (i.e. the arrangement has been chosen not properly). It is the same when you try to boil water in a glass if you locate the heater in the upper part. Of course this is not a mistake, one cannot just place the heaters otherwise in  narrow channels with forced gas movement.

One of the companies in Ekaterinburg is trying to develop the production of stoves made of soapstone. This company has an access to local deposits of soapstone and they also have stone-cutting (masonry) facilities. The parameters of the local stone are similar or close to the Finnish stone. They tested the features or parameters of the stone taken from different pits as well as binders. A stove 6 has been built on the principle of “counterflow” for testing. An iron plate was used as a hanger.  Mineral material was used during plate testing (to warm it up). This decision was taken due to a possibility of quick transformation of the stove for operation on the principle of “free gas movement”. The tests have been conducted under the same conditions before and after the rebuilding of the stove. In the first case the stove was functioning on the principle of “ counterflow”. In the second case after a small rebuilt of the fuel block, on the principle of “ free gas movement”. What is peculiar, the temperature of stove heating under the same test conditions and the same stove volume proved to be too high. In an hour the walls of the “counterflow” stove warmed up to 155 degrees, the walls of the stove of our design – to 180 degrees. This fact means that combustion reaction in the stoves built on the principles of “ counterflow” takes place at lower temperatures, and there is no separation of cold and hot gases. Such experiment could be easily repeated.

I sent you the drawings of the RTIK 3 and of Podgorodnikov heating stove 77x 77 cm so that it would be easier for you to understand the principle of operation of our stoves and evaluate the advantages and the drawbacks. When one  gets acquainted with these drawings it is easier to understand the basic design principles laid out on our website. I  wanted to show the advantages of the “free gas movement” system, its future development potential. If one analyzes the drawings of these stoves one may point out that the hood may have a considerable volume and any form. Electric heaters, boiler for water heating, top plate or oven for food preparation or stone heating, a significant massive part for heat accumulation, steam generator, heat insert for air heaters, etc. can easily be installed in it.

We have an experience of stove construction with a volume of one hood of 5 m3. Such a system makes it possible to create multi-purpose stoves with new features and functions. It gives a possibility of using high technologies in the stoves, making possible of automatic fuel loading and automating of fuel combustion and regulation of heat transfer.

Modern systems of air recirculation make it possible to use such multi-purpose stoves for a  great many houses. We build multistorey stoves of various functional purposes including  those with fireplaces. All these stoves are capable of operation using electricity in energy  conservation mode, accumulating energy at night. We install boilers of water heating and  hot water supply in the stoves. Combustion takes place at high temperatures, thus enabling    to use the fuel energy in full. Besides we don’t warm up the heat medium (water) but  thermal receiver, which can be heated 5.5 to 6 times as much thus increasing the  accumulating capability of the system considerably.

The bath stoves warm up all the three rooms (steam room, washing room and a room for  rest). They are used for hot water supply, for ventilation and for steam preparation of  different quality including dry, superheated steam generated at temperature that is close to  critical (374oC). This provides us a possibility to generate our own millivoltage electricity.

We gained experience in construction of bath stoves capable of regulating  temperature and humidity parameters in the room. There is a possibility of creating stoves,  which can  quickly warm up the room, accumulate heat and heat the room automatically  monitoring the preset temperature without additional external supply of electricity. In the process of work I get new and new ideas and new stove designs. We are  constantly developing and inventing something new although it seems that everything has  been already developed. I have always surprised at that and thanked God that he has given  me such an opportunity. Now I understood that God has presented us a system, the  possibilities of which has no limits. 70 % of all the stoves that we made have new design.  The stoves possessing the «free gas movement» system is a new stage, a new level in the  development of stove heating.

I do not intend to discredit the Tulikivi stoves or the stoves made by other companies that function on the principle of «counterflow» or any other principle. I did not want to offend my friend Albie Barden ( who believes in the future of our system) when I touched upon the quality of his stove. I know that a great many people of some generations have been working at their design. Each of the stoves has run a test, is marked by a high efficiency ratio and corresponds to valid international standards.

I am wring such a long letter to you as from my point of view you are the one who is better acquainted with our system of « free gas movement» and you understand well that this principle will be widely used in stove construction in future. I know that you in a letter to  Chuck Learned from the USA wrote that you found our ideas quite interesting, and that all previous attempts to integrate numerous functions in the heater proved that they were too complex and that you encouraged any proposals aimed at improvement and modernization of the stoves from my side. You also formulated limitations that could be regarded as obstacles in determining the correspondence of the stoves to valid standards as they lack the inner refractory shell, although you pointed out that it could be easily added. You also consider it necessary to run independent laboratory tests of the stoves in an independent laboratory. You were also among those people who organized the MHA and have a certain authority and a great experience in solving complex questions. I know that from our correspondence. I receive letters from people all over the world, and they seem to be interested in our stoves.

Nowadays the question concerning an increased use of bioenergy and decreased usage of raw fuel is paid much attention to and receives much understanding. Everything is balanced in nature, self-regulated and optimal. The use of perpetual energy is but natural and does not violate the rotation in nature. Many countries have elaborated the programs aimed at its increasing.  A lot of investments will be spent for implementation of the programs, and millions of people will be working with the programs. New forms and types of biological energy will be created. Therefore the development of a new trend in stove heating that provides numerous additional possibilities and conveniences for people will be appreciated in future. This is a global project and it is necessary to combine the efforts of experts from  various countries and use their experience.  I suggest cooperation in elaboration of this project. I understand that people involved in stove construction are not rich and acting alone now one is capable to finance such a project to bring into use stoves with a convective system.

We have acquired a great experience in stove construction based on the principle of free gas movement. The main principles for construction of such stoves and their use have been declared. Hundreds of stoves of various design have been built and all of them were highly evaluated by the end users. Our stoves are bad reputed only with those people who did not deal with them. I do dot declare that our stoves are faultless. Independent laboratories should test them. The exhaust gases shall be analyzed as well. Each model shall be adjusted and certified. It is necessary to create some new stove devices ( fixtures) while the Russian ones do not correspond to foreign fixtures. It is necessary to perform a theoretical estimate for the stove construction on the basis of “free gas movement” and describe the gas flow movement in the hoods. I cannot specify the relationship between the gas flow condition and the size of the stove elements using methods of elementary physics while the gas features are described there in the balanced state. It is necessary to determine the influence of the firebox, hood  and smoke chamber volume on the operation of the stove, the relation of firebox size and the exhaust gas openings, overflow channels, pipe, inlet opening to the smoke chamber, i.e. the relationship of the gas flow parameters depending on the stove design. It is necessary to prove this work by means of easy to understand diagrams and formulae though many things are clear and could be explained .

One of the main questions you touched was creation of unified stove elements in order to increase the factory readiness and lower the price of the stoves. Our group cannot solve these questions all alone. Our country goes along the long and wandering ( shaky) road from the deep of obscurantism, and so far our science does not receive support from the society and from the state. Therefore we cannot find the necessary assistance in regard to our work although our work was highly appraised everywhere. I think this question could be discussed with Albie Barden and other MHA members, as well as with other organizations and people who are interested in this work and we can elaborate the plan for the project realization. It should be the MHA program, then  it would be possible to involve governments various funds, programs and organizations from different countries for realization of this project and solve the question of its financing. However, when this question is solved it is still necessary to create a certain organization. It will be necessary to unite the efforts of the leading experts and implement the acquired experience and achievements in this field.

I want you once again to look through all the materials available and take a decision. I would be glad if this letter were published on the MHA website. It would be still better if you made some corrections so it would sound more American and would be easy to understand or made your comments. Probably it is necessary to Americanize the materials which are available on our site so that it would be easier to understand them by the MHA members and other people.

Brian Davis, Edmonton, Alberta, Canada, wrote to me that he had already performed a certain job in this field. Probably he managed to do this well. I will provide any material,which is necessary to you. You may use the materials that I sent to you previously.

I can take part in his job working with the computer as I have 20 to 25 experts in stove construction in Ekaterinburg. They are well experienced and give food for inventions, implement my developments in reality and need my supervision. We also started to do this job in other cities. At the beginning it is very important for me to have a good interpreter who could work with me constantly. I have to train him in the field of stove construction, so that he would be able to interpret all my thoughts correctly and could understand the thoughts of other experts. It would be good to have a specialist in the field of computer technologies. As a variant, these people could be employed by the American Consulate or some other representation office in Ekaterinburg.

Best regards,

Igor Kuznetsov

Hello Igor:

Thanks for your recent thoughts. I found your two diagrams very interesting, as I was really still not sure  what your system of «free gas movement» was all about.

The main feature that I see is the firebox layout, with the exit at the  bottom of the firebox, and a vertical baffle in the firebox. This is a  little similar to the German Grundofen, which traditionally always has a  downdraft channel (Sturzzug) immediately after the firebox exit. I believe  that this has some advantage in obtaining complete combustion, as there is  good turbulence and mixing of the flame when it is downdrafting, and there  is a possibility of adding secondary air at this point. We built some test  heaters along these lines about 10 years ago.

I do not have enough information to know whether your surface temperature  measurements with the two different heater configurations are significant.  Surface temperatures vary over the surface of the heater, depending on how  far away from the firebox the gas stream is, and on the wall thicknesses,  as well as the materials. On your configuration, for example, one would  expect a hot spot at the firebox exit. It would be interesting to measure  the exit gas temperature into the chimney under similar combustion  conditions for the two stoves. With dissimilar combustion, you would also  need to measure oxygen in order to have any useful information for  comparison. Also, I am not quite convinced about the «separation of hot and  cool gases» under all conditions. In traditional stove design, one is  aiming for a channel size that achieves turbulent flow instead of laminar  flow, so there would not be two separate gas streams. When hot gases are  downdrafting, there is perfect mixing, with no separation of hot and cold  gas streams. See the attached excerpt from a book by W.-E. Groume-Grimailo,  Petrograd, 1917. I don't have any experience with electric heating coils in masonry heaters.  They are rarely used here, and few areas have off-peak electricity rates.  One characteristic to note with soapstone is the very high thermal  conductivity, which is 6 times higher than brick.

Designing a wide variety of custom stoves to meet individual applications  is interesting. From a commercial perspective, however, the market here  really is for prefabricated stoves. Therefore, having a flexible  prefabricated stove system that can be customized to individual needs is  useful. The market here for completely handbuilt stoves will always be  small, due to the lack of qualified builders, the high labour costs in  North America, and lack of public awareness of masonry heaters. The concept  of a masonry heater is new here to 95% of the population, so it would be  difficult for them to distinguish one stove design from another. Tulikivi, for example, sells about 10,000 stoves annually in Germany. Here  in North America, after 15 years of effort and many millions of dollars  spent on marketing, they sell about 300 stoves annually. So, they are  losing money in North America.

I would guess that the best way for you to commercialize your existing  designs here would be to publish construction instructions that meet North  American building codes. MHA continually gets inquiries about  do-it-yourself stove plans, and so far the only available publication in  English is Albie Barden's «The Finnish Fireplace Construction Manual»,  which dates from 1984. It is the biggest selling item in the online  bookstore, selling several hundred copies per year.

To actually sell prefabricated stove elements is a large undertaking. The  market is small, so costs for tooling (molds, etc.) can not be recovered  easily. One would need a significant amount of capital, and recovering the  investment would be uncertain.

As far as obtaining funding for research etc., that will be difficult.  There is no government support here for research into woodburning stove  design. Any research and testing that is done is done privately by  individual companies. MHA does sponsor a limited amount of testing within  our limited budget, but that is always to meet immediate needs involving  government regulations regarding safety, building codes, and air quality  regulations. By comparison, a company like Tulikivi has a research and  marketing budget that is many times larger than the total of all the  research and marketing being done in North America.

The most sensible business scale here is the individual builder. In certain  areas, individuals have built businesses that might employ 5 - 10 people.  My own business, for example, has one full-time employee. However, at this  scale, we do very well.

Best ...... Norbert Senf

Hello again:

I'd be happy to publish your letter in MHA News. It will take some time, as we are right now in the middle of our busy autumn work season.

Best ...... Norbert Senf

Dear Norbert,

I am upset that I cannot express my thoughts in such a way that they could be right understood and heard by the people. Proposing cooperation I had in mind not the development of a certain furnace but the System, on the basis of which it would be possible to create stoves that possess new features and possibilities. This System could be applied in many industries. I wrote about that in the article “ Stoves with a transit chimney”.  The abstract from the book Groom-Grzhimailo, Petrograd 1917, which you sent confirms this. At present in many highly developed countries the percentage of stove heating and the use of biological fuel is very small due to the problems of process automation. However the use of fossil fuel is a crime in regard to future generations, which already now introduces a disbalance to nature violating the ecology of the Earth.  The life will show, and we will come back to the use of renewable, perpetual energy including bioenergy. New forms of bioenergy will be developed. This will make it possible using the possibilities of this System to have fully automatic control of the process of  biofuel burning on the same level with gas, diesel fuel and electricity as well as to create hearths with new and useful properties. By hearth I understand a stove of any functional purpose (heating stove, heating and cooking stove, Russian stove, a bath stove a stove with a fireplace, etc),  a boiler, industrial furnaces, installations for utilization of secondary, exhaust gases in technological processes, etc. This will be possible only in hearths built on the principle of “free gas movement”. In cannot be achieved using other systems.

I do not know yet where else ( in which industries) the System will be in demand or used, which additional possibilities that are useful to people it will give us. Having this in mind I thought that it would be possible to obtain a certain assistance from the state, organizations and people to develop this System.  People and organizations with good reputation shall take part in the development of the system.

The system of “ free gas movement” possesses unique features and possibilities that do not possess any other system.

If we come back to the abstract from the book Groom-Grzhimailo, Petrograd 1917, which you sent, we may point out the following: V. E. Grum-Grzhimailo recommended to use for the ship boiler a design ( fig.82) which is matter of fact a single-deck bell functioning on the principle of “free gas movement” ( in the article it is chamber furnace with downdraft).  Already at that time chamber furnaces and brick furnaces in most cases were made on the principle of “ free gas movement”. Thus he recommends to use chamber furnace shown on fig. 84,which is also a single-deck bell functioning on the principle of “free gas movement”.  Due to this design the quality of the brick became better and it became possible to reduce the reject from 30% to 1 % due to uniform heating of the bell. In fig. 85 you can see a double-deck furnace that were used in manufacture of porcelain. The upper chamber functions unsatisfactory.  In furnaces with updraft  it is practically impossible to regulate the heat distribution by changing the size of the exhaust gases opening. The lower chamber, which is functioning on the principle of “ free gas movement” has a good heat distribution as pointed out by V. E. Grum-Grzhimailo. In order to eliminate this drawback one had simply to let out the exhaust gases from the lower zone of the second deck of the furnace. Such a design is shown on a new page of our web-site as well as diagram 4 from the previous letter and it is called” a double-deck bell”. On fig. 86 you can see a diagram of bell-type furnace that was used by I. S. Podgorodnikov and by me in some Russian teplushka-furnaces.

The diagrams do not show whether there is a technical solution that ensure a separation of hot and cold gases. It is achieved by making a dry seam in the firebox and a high vertical  aperture for gas outlet. It is described in detail in the article” The basic principle of stove construction”, which you can find on our site. In the stove design of I. S. Podgorodnikov 77x 77 cm (fuel black coal) the drawings of which I sent to you there is a dry seam and a high vertical outlet from firebox into the bell is also shown. Due to this solution a high grade of gas flow turbulence is achieved and also a possibility of effective use of electricity as a fuel. The same solution you can find in the RTIK3, the drawings of which I also sent to you.  In the firebox of the boiler( fig.82) there is the so-called cold nucleus.

I speak about it with confidence while up to now according to the state regulations of the Russian Federation  prescribe that the water boiler ( cold nucleus) be placed in the firebox. This influences the burning process negatively , thus making adverse effects on energy saving and on ecology. Millions of hearths have been built and are still being built according to this solutions.

In the Soviet Union the developments of the System of “free gas movement” in open-flame furnaces lasted until 1958. The basic theory was elaborated by professor V. E. Grum-Grzhimailo (he died in 1928). His work is described in the book “ Open-flame furnaces”, Part II. The hydraulic theory of flame movement in furnaces, 1926.( This and the following citations are taken from monograph study of C. M. Mirkis that is going to be published soon).

 The work on the development of the system of stoves that are built on the principle of 

“ free gas movement” was conducted by the pupil and follower of Grum-Grzhimailo, I. S. Podgorodnikov, Master of Engineering Sciences. After his death in 1958 there were no great achievements made in this field.

 He designed a series of Russian stoves called “Teplushka” as well as a number of heating and heating and cooking stoves “ Double-deck bell”.  His stoves were widely spread in Russia and had good reference. The statistics show that the actual use of “ double-deck bell” stoves in Semipalatinsk made it possible to reduce money expenditure on heating by two to three times. The Russian “Teplushka” until now is considered to be the best heating and cooking stove though it has an imperfect damper (door of bakery oven).

 After the death of Grum-Grzhimailo  Podgorodnikov has prepared a number of books 

( for some time he published his books under the assumed name I. S. Podgorodnik):

Podgorodnik I.S.

(Works of bureau of metallurgical and thermotechnical constructions, third issue),  Household stoves of the system of Prof. E. Grum-Grzhimailo, 1929.

Room furnaces. Description and working diagrams, 1934.

I. S. Podgorodnikov

Teplushka 1.  Russian stove of the system of Prof. E. Grum-Grzhimailo and engineer I. S. Podgorodnik, 1936

Stoves designs and the housing heating rate. Thesis for an application for a degree of Doctor of engineering sciences, 1950.

Russian stove ”Teplushka - 2.”, 1946

Russian stoves” Teplushka - 2” and “ Teplushka - 4”, 1957

Household stoves ( teplushka of the type of “Hollander “stove, “Swede”, kitchen oven have been published anew  many times until now and are being published by his daughter under different names and are in great demand.

 The works of these scientist do not reflect the basic principles that I managed to solve. In particular the “ basic elements for stoves construction functioning on the principle of” free gas movement” have been created. Using these material as well as the theory for stove design, which has been worked out by I. S. Podgorodnikov it is possible to make an analysis of operation of any hearth.  I used this material to simplify and develop the Russian teplushka stoves and heating and cooking stoves that were elaborated by I. S. Podgorodnikov, which is certified by the Russian patent. On the basis of this material 

I managed to create hundreds of stoves possessing new features that are unique and are not found anywhere in the world. However our stoves are to be tested and improved so that they correspond to the world standards. To be able to carry out this job we must have the necessary equipment, like the Testo 325, some experts and finance. The stove temperature measurement that I spoke about in my previous letter was done by multimeter.

I have received proposals from Russia to publish a book on stoves. However it is a big and thankless job especially now when publishing is supposed to be financed by the author. All the work( computer hard- and software, acquisition of necessary equipment, elaboration and support of website, doing translations into English, rent of offices, car rent , etc.- all that is financed from my own budget. The production activity in which I am involved is time consuming and  sometimes I am unable to enter into the computer the biggest part of my new developments. However it provides me a possibility to prolong the development of the System of “ free gas movement” and earn  some money for existence. But in this case much material that was gathered during the latest years might get lost.

Many companies make stoves with an imperfect convective system. A good example of this are the stoves Biofire (7,8,9) or stoves made by Bohemia company (10).

A similar stove” a bell oven” of Podgorodnikov has been built since 1935. It is a powerful stove possessing  uniform heating and  having a good reference. I made such a stove in 1970 and it is functioning well until now ( 11). Stoves of Temp Cast, Ceramic Stove Company, Woodstoves  and others may have a great future if they are rebuilt on the system of “ double-deck bell”.

I will not object if you  make changes in the text and the reference and citation will be more general.

Probably somebody may be interested in the so-called master classes, I mean a learning course during which we can teach people as far as our stove design system is concerned. They can be conducted in Russia or in another country. I am interested in that.

I think that our correspondence ( I mean this letter and the previous one)  has a certain scientific value and could be of interest to people dealing with the matter. It could possibly serve for further development of stove heating and development of the System of “ free gas movement” as a whole.

Therefore I would love to publish it in Russia and would appreciate your comments and corrections. I am very enthusiastic about your decision to publish our correspondence in MHA News. I am very grateful to MHA and you personally for the popularization of my work to readers.

Best regards, Igor 

Hello Igor:

Thank you for your reply. The work of Podgorodnik(ov) sounds interesting.  If any of his works, particularly with illustrations, are available in  Russia, I would be interested in purchasing them.

It would certainly be useful to have test data to back up your claims.  Thermocouple temperature measurements with a multimeter are fairly  reliable, actually, provided that the thermocouples are calibrated. The  necessary oxygen measurement that a Testo would provide can also be done  with an «Orsat apparatus», which is considerably cheaper.

One of the things that I personally would be interested in seeing tested is  your claim to be able to improve the thermal performance of contraflow  heaters such as the Tempcast. Testing on our Heat-Kit heater, which is  similar, gives a typical overall efficiency that is conservatively in the  70% range. Translating this into a European efficiency value, which uses  the Lower Heating Value of wood rather than the Higher Heating Value, the  value would be 80 -85%. I don't believe that values higher than 90%  (European method) are achievable, since some heat is required to power the  chimney. This leaves a range of 5 -10% that, possibly, could be improved.  Some of this can be done merely by more careful specification of the fuel  load and firing method. Therefore, I have difficulty seeing where the room  for measurable improvement by «free gas movement» is to be had. Certainly a  50%, or even a 25% improvement is out of the question. The only convincing  argument, in my view, would be test data that is repeatable by another lab.  Burning wood is a complicated process, so specifying a standard test method  that will allow comparison between results from different labs is not a  trivial task. Accuracy and repeatability of plus or minus 5% would be  considered good.

There may be more room for improvement with other wood burners, such as  cookstoves, fireplaces, boilers, etc. However, there is less interest here  in doing development work on these appliances. Most of the development in  recent years has been in the metal stove field, as the result of US-EPA  (Environmental Protection Agency) regulations that require emissions and  efficiency certification of new appliances.

Government support for basic research in renewable energy has been cut back  drastically over the last decade by a succession of right wing governments  in North America. Most research in done by private industry in developing  their own products. Accordingly, there has to be some commercial basis for  doing research and development.

There has been a fair bit of activity in Europe, in countries such as  Germany, Austria, and Finland, driven by new limits on CO emissions. The  strictest standards are in Austria, and this where some of the cleanest  stoves are built.

With hand-built stoves, there is the added complication of trying to  certify a particular stove design, rather than an actual manufactured  appliance. Trying to certify a design method or design principle would be  more complicated still.

If testing were to demonstrate that you do indeed have a new and original  design method that yields significant improvements over other methods, then  you would have «intellectual property». This can be protected, either  through patents or by keeping the information «proprietary», or it can be  put in the «public domain». For various reasons, it would be very difficult  to protect, and would almost inevitably become public domain. This would  remove any potential for commercial advantage, since anybody can simply  copy it. Therefore, attracting research and development money from private  commercial sources would be next to impossible. The money could not really  be regarded as an investment, since there would be little potential for  recouping it.

It is also interesting to note the difference in markets between North  America and Europe. The market for soapstone masonry heaters in Germany,  for example, is about 20,000 units annually. In North America, the market  for soapstone heaters is about 300 units annually, despite years of  marketing effort by European manufacturers. Although significant  improvements in masonry heater design have been made in North America,  these have all been the result of individual effort, and collaborations  between individuals. The industry here is simply too small to support large  scale enterprises in the masonry heating field. On the other hand, it is  growing and does provide good opportunities for a number of small companies  and many individual stove builders.

Also, most of the improvements here have been made as a response to the  needs of the marketplace. For example, people here like to see the fire,  and want to heat their whole house with a single heater. Bakeovens, heated  benches, and hot water coils are popular options. Accordingly, this has  been the direction of our own development efforts. The other direction has  been to make the heaters modular and manufacturable, since otherwise each  heater requires many hours of labour to construct. The regions of North  America that require heating also tend to have high labour rates for  masons, and a shortage of masons, so labour content of a heater is a big issue.

Best ...... Norbert Senf

Dear Norbert,

The latest editions of Podgorodnikov’s books are very bad. Practically they do not contain any theoretical material that are of scientific value. Each editor made a book worse and worse due to his unskilfulness. The issue of the book of 1962, that I used for my studies is at present a bibliographic rarity. However, I will try to find a version issued earlier and will send to you if it would be possible. Please let me know your post address.

I fully agree with your thoughts. I alo think that stove testing  is a “must”. However. I cannot solve the task. The statistics in regard to reduce of costs for heating by 2 or 3 times is given in comparison with stoves based on other convective systems that were used at that time in the Soviet Union. Moreover,in comparison with the stoves that had to be replaced. The stoves of Podgorodnikov construction “ Double-bell “ were tested and they showed the efficiency factor of 80%. The tests proved that the lower bell  comsupts 80 % and the upper bell 20 % of the heat generated by the stove. I shall be pointed out that Podgorodnikov’s stoves were built in iron boxes with sealed doors by all means. At present there ia a big variety of stoves, which are being built  having different efficiency factor. As I have already written, no further developments on stove heating have been conducted in Russia. Partially, it might be explained due to a harmful influence of the policy of “cheap mineral energy resources” that was at that time in action in our country. The developments in this field in your country ( in the West) have been conducted for a couple of decades. Therefore, it is very difficult to get the efficiency ratio more higher in stoves being used in your country. Though in my opinion, that the use of your achievements in the field of the burning process could possibly lead to the increase  of efficiency in stoves of our design.

However I speak about the mulifunction of our stoves and about good future standing ahead for them, about the character of heat distribution ( when the stove is heated from the low part the temperature difference between the floor and the ceilinng cold be 2 to 3 degrees).

In bell-type furnace the hot air is pressed agaisttraverse with a force equal to the difference between the weight of cold and hot air of the bell volume. The hot air that fills the bell does not allow the heavy cold air, and if a  flap was closed not in due time the stove cools insufficient. So to say, the stove is provided with the so-called automatic gas flap. The stoves that are used in your country do not posserss these features. The chimney damper shall be closed in due time. If it is not, there is a considerable loss of heat in stoves with forced movement of gases. In our stoves in this case, the loss of heat is insignificant.
Low probability of recoupment of capital investments is the main reason due to which it is difficult to rely on private investments. It is as difficult as getting profit from the discovery made in archeology or mathematics. Though the implementation of this system will contribute to the saving of energy resouces and a good chance for development of stove heating and its use in other fields. This system is necessary for all people.
Considering that it is a new development of the System with good future I speak about creation of a certain organizationor a group of people,etc. who are capable of  organizing investments from various sources, including those from the state.

I also stick to your opinion that our production will be in demand on the market, and that the research must be conducted in this field. All the year round we have a stable ever increasing demand on our product in Ekaterinburg thought the prices for it are relatively high. That is another proof  of what I had said .

