
   

 

 Modular, steam-powered rotary engine without crankshaft mechanism—novel ecological drive for various applications 

  

CHP systems  

more ecological 

with SRE engine 
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Dear reader, 
There have been multiple attempts to design and construct practical steam powered engines so far, but the attempts ended up with 

serious challenges. The rotary motor, based on the novel principle, overcomes the challenges, some of which are indicated further. 

My I present myself a little bit? The whole my professional life I spent in mechanical engineering, I started as a apprentice and after 

graduation I worked in manufacturing of machine tools. But my ambitions were higher and I ended up with diploma from the Brno 

University of Technology.   

My favourite job was a post of the Chief Technologist in a relatively large company with a vast technological 

base where I experienced many technological challenges including large technological projects abroad. 

During the times I became co-author of 4 patents. 

In 1993 I was invited to become a co-partner and Managing Director of the joint venture with German 

company Mürdter. I have built the venture Mürdter Dvorak from scratch and it finally resulted in                   

2 companies manufacturing big injection moulds and plastic automotive parts.  

I retired in 2008 and since that time I have fully concentrated on bringing my dreamed idea of the novel 

principle of ecological, steam-powered rotary engine into practice (further SRE). In 2015 I have received an international patent. The 

engine which I present on this website as a prototype is actually ready-to-be-used motor, suitable for various applications.  

 

The engine that I will be glad to present to you in person  is a result of several prototypes that I made throughout the times. It is still 

being tested and improved. 

                

                 Dipl. Ing. Jiri Dvorak 
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The Invention 
A novel type of steam powered modular rotary engine (further SRE) with a high torque in the whole rotational range. That engine 

transmits rotor´s sliding motion on a relatively small arm of the momentum while my invention  transmits rotor´s sliding motion on a 

big arm of the momentum. The motor has no crankshaft, it may have shaft, or shaft on generator or bearing pin, depending on         

solution. It is not another version of the Wankel´s engine as you will find in this presentation later. 

Ecological aspect: No harmful emissions, no microparticles are produced because of controlled combustion. Therefore, no catalyst is 

needed. 

Current solutions, like steam engines with crankshaft have disadvantage of relatively high energy losses and thus low efficiency. On 

the other hand, it is much easier to manufacture them than turbines. Turbines have much better efficiency but high production costs. 

In addition, their operation is economical with higher outputs. The novel solution is envisaged for applications where turbines are not 

economical and/or where autonomy of the system is needed, desired or practical. 

 

 

 

 

 

 

 

 
 

In terms of efficiency and performance the best solutions seems to be an engine with 6 rotors— more info on this later 

Video: https://youtu.be/eGc8sgZHYBY 

https://youtu.be/eGc8sgZHYBY
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Comparisons with existing steam motors 
 

 Novel solution—without crankshaft: 

 Rotating piston together with cogwheel 

 Working cycle starts on the longest arm of the power 

 Absolute dynamic counterbalance  

 Summation of the rotational and sliding powers 

 Increase of the torque during transmission on the 

central shaft of the motor 

 Double acting operation and synchronous work of 

both rotors  

 Absolute dynamic counterbalance 

 Small size of the motor and low center of gravity 

A steam motor with crankshaft: 

 Loses of energy during its reversible movement 

 Working cycle starts on the shortest arm of the power 

 Dynamic balance of the crankshaft is difficult   

 Relatively high size of the engine 
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Further Features and Advantages 
 

 Engine has no dimensional limits— it is possible to manufacture even big engine withstanding high pressure and providing high 

performance   

 

 Very good thermodynamic properties due to  inertial forces of rotating parts and duet to acceleration of rotation  

 

 Modular concept of the engine enables easy assembly into multi-rotor configuration—configuration with 6 rotors seems to be 

the most efficient in terms of performance 

 

 High torque in the whole range of the operating revolutions 

 

 Ecological operation without emissions and microparticles, no catalyst is needed 

 

 Simple construction and low production costs in comparison to combustion engines (no starter, no clutch, no gearbox) 

 

 Vibration free because the engine is dynamically balanced  

  

 Relatively small size and low center of gravity of the engine  
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Using SRE engine with boilers in CHP systems 
 

Current status: 

CHP systems use modified gas combustion engines to generate electricity, where the waste heat from these engines 
has very limited heating potential. These solutions have an uneven ratio between electrical and thermal output - 
they can efficiently produce electricity but not the heat. 

  

The use of steam offers an improvement in this ratio, however, today it is only used in large industrial CHP systems 
where steam turbines are deployed, but due to the high production costs it is only worthwhile from 1MW upwards. 
This leaves a large area where heating could be used efficiently uncovered.  

 

Solution: 

The existing gap on the market in the area of power below 1MW can be covered by an SRE engine, which provides 
power generation while allowing the waste heat from the boiler to be used to meet the needs of a disproportionate-
ly larger number of residential, commercial and industrial buildings.  

 

Another advantage of the engine is its simple design and its dynamic characteristics that guarantee sufficient power 
for the electricity consumption of the buildings, including  possibility of charging electric vehicles. During periods of 
reduced heating demand, the system can run for only the time necessary to heat hot water and the electrical current 
produced can be stored in a battery storage. 

 



 7 

 

Comparison schemes of CHP systems  
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Dynamics of rotor´s motion — phases of operation 

Steam managed through inlet and outlet valves 
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Dynamics of rotor´s motion — acceleration 

Due to the shift of the rotor centre in the 
direction of rotation, the working peak 
rotates 76% faster than its opposite peak. 

This motion is transmitted to the rotor 
gear, which is firmly connected to the   
rotor. 

At the same time, the rotation of the cen-
tral gear connected to the central shaft is 
accelerated. 

The highest acceleration level is 18% 
when the rotor gear passes over the large 
axis of the elliptical gear. 

This acceleration takes place 2x per     
revolution for each pair of rotors. 

The steady rotation of the central shaft is 

ensured by the engine´s flywheel, which 

accumulates energy of individual           

accelerations 



 10 

 

Dynamics of rotor´s motion — sum of forces 

Torque (Mk) is result of the sum of torques of both rotors´ cogwheels and it is increased by 20% thanks to proportion of the lever arms 

of the cogwheels „r“ and „R“ 

Both effects happen only during crossing of the rotors´ cogwheels over big axis of the central elliptic cogwheel. The movement is gen-
erated only by upper and opposite inner working chambers of each pair of stators. 

Steam is propelled only to the mentioned chambers and remaining chambers are shaped to reduce rotors´ friction. 
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Dynamics of rotor´s motion — phases´ overlap  

Overlap of operational phases between pairs of rotors 

4 rotor variant 

While rotor´s  work (1)  is finished, rotors (2) and 

(3) of the next pair of rotors are already 

6 rotor variant 

While rotor´s  work (1)  is finished, rotor (2) of the 

next pair of rotors is already working 
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Version with 4 rotors—another variant 

Example of possible configuration: 2 pairs of rotors with elliptic cogwheels on the engine´s central axis. Peaks of the big 

axis of elliptic cogwheels are turned by 90°. Central axis can be replaced with bearing pin. 

Separation of the steam inlets into the right and left side of the working chambers excludes spread of the pressure 
into more chambers. 

4 rotors with bearing pin

 Video:  https://youtu.be/yWMdN7ZLBG0  

https://youtu.be/yWMdN7ZLBG0
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Engine with 6 rotors — the best choice 

Optimal overlap of the pressure impulses is ensured with 3 pairs of the working units. Big axes of elliptic cogwheels on the central shaft are 
turned by 60 °.

Separation of the steam inlets into the right and left side of the working chambers excludes spread of the pressure into more chambers. 

6 rotors with central shaft

Video: https://youtu.be/ix8vonXk4CU  

https://youtu.be/ix8vonXk4CU
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Calculations of the torque (one rotor) 

Calculation of the torque in working chamber 145 cm³, 
pressure 1 MPa

Elliptic cogwheel

Angle of rotation

Contact surface

Mk* output
Rotor´s Mk*

Ft**

*Mk = torque
**Ft = resulting force

Positions of the mechanism

Pressure

Geometric. parameters Position Ft            Mk-rotor       Mk-output      Gearing

Positions of the mechanism - results
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Engine with 6 rotors—comparison 

 

Angle 

Comparison of the maximal torque  of the novelty and crankshaft mechanism (identical volume of working chambers) 

Novel rotary engine 119,2 Nm vs crankshaft engine 64,4 Nm =  by 85 % higher torque for every chamber + inertial forces in favour of the novelty  

Angular acceleration by 17,5 %, 6 times per one revolution. Engine with 6 rotors allows full overlap of particular entry impulses generated by the steam. 

Course of torque (Mk) 

Course of torque in one chamber 145m3 when pressure is 1 MPa 

Angle of the rotors´ position 
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6 rotors engine -  anticipated output and steam consumption 

            rotor 120/80/60 mm  -   volume of working chamber 0,15 l           rotor 240/160/120 mm   -   volume of working chamber 1,25 l 

                     engine´s sizes:  0,6 x 0,4 x 0,3 m                         engine´s sizes:  1,2 x 0,8 x 0,6  m 

Pressure Revol. 
Volume of 

steam 
Coeff. 

Steam       
consumption 

Torque Output 
  

Pressure Revol. 
Volume of 

steam 
Coeff. 

Steam        
consumption 

Torque Output 

  MPa rev./min m³/hour   kg/hour Nm  kW     MPa rev./min m³/hour   kg/hour Nm  kW 

1,0 
1000 21,6 0,195 111 220        16       

1,0 
600 108,0 0,195 554 1760        77     

1200 25,9 0,195 133 240        21       900 162,0 0,195 831 1840     121     

                              

1,5 

1200 25,9 0,146 178 330        29       

1,5 

900 162,0 0,146 1110 2640     174     

1500 32,4 0,146 222 350        38       1200 216,0 0,146 1479 2770     244     

1800 38,9 0,146 266 370        49       1500 270,0 0,146 1849 2900     319     

                              

2,0 

1200 25,9 0,099 262 440        39       

2,0 

900 162,0 0,099 1636 3520     232     

1500 32,4 0,099 327 460        51       1200 216,0 0,099 2182 3690     324     

1800 38,9 0,099 393 480        63       1500 270,0 0,099 2727 3880     426     

                              

2,5 

1200 25,9 0,072 360 550        48       

2,5 

900 162,0 0,072 2250 4400     290     

1500 32,4 0,072 450 570        63       1200 216,0 0,072 3000 4620     406     

1800 38,9 0,072 540 590        78       1500 270,0 0,072 3750 4850     533     

                              

3,0 

1200 25,9 0,066 393 680        60       

3,0 

900 162,0 0,066 2455 5280     348     

1500 32,4 0,066 491 700        77       1200 216,0 0,066 3273 5540     487     

1800 38,9 0,066 589 720        95       1500 270,0 0,066 4091 5820     640     
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Current status 
The prototype of the engine for testing with steam is made of structural steel with one elliptical rotor 120/80 mm with 58 mm width, 

having bronze sliding part 8 mm thick. Advantage of the engine´s concept lies in a possibility of using only one rotor to test elliptical 

gear and the overall function of all other parts, ie rotary valves, their drive and timing. 

The sliding part of the rotary valves is treated with ion-nitriding. The engine´s side covers are sealed with a 3 mm diameter Teflon cord. 

Currently, cogwheel of the rotor has a special sealing slip ring, made of 6 x 6 mm Teflon-cotton cord (see picture below).  

Certain initial tests were carried out leading to changes in dimensions of the sliding part of the rotor due to thermal expansion. Also 

stator was modified to enable its preheating.  

After the modifications, the engine in test was running for a relatively long time at a pressure of 0.6 MPa, steam from the engine´s  

outlet was provisionally drained into a bottle under the engine. The mentioned test proved the engine´s kinematic ability, a possibility 

of its preheating by steam to the operating temperature and reliability of the engine´s complete sealing to prevent steam leakage. 

Video (May 2021): https://youtu.be/6PP1jELw6kk 

 

 

https://youtu.be/6PP1jELw6kk
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Path to market 

 

Before testing 

In order to accomplish a proper operation of the engine and make satisfactory progress in further tests, it is necessary to arrange a 
low-emission steam boiler that will provide both fast generation of the steam, and regulation of the output. Pressure is acceptable 
up to 3 MPa, because the engine has no dimensional limitations - it is made of high solidity components. 

For production of the prototype it will be possible to use verified dimensional data - the width of the rotor and valve cover can be 
changed. Stainless steel is likely the most suitable material for the engine parts that will come into contact with steam; in addition, 
the sliding surfaces of the stator, side covers and valves can be hardened with ion nitriding. The central shaft and all gears move in 
oil, therefore, they do not need to be made from stainless steel. 

Additionally, sliding surfaces of the stainless steel rotor can be treated with ceramic coating (e.g. www.bodycote.com) and the ce-
ramic layer can be precisely abraded on a CNC grinder (e.g. www.junker-group.com). 

 

Tests with a single rotor 

 verification of the rotor tightness when engine is operating under higher temperature and is exposed to thermal dilatations 

 to increase the engine´s speed, test a possibility of making wider flow surfaces through which the steam is supplied  

 to reduce steam consumption, optimize the filling, expansion and compression phases by setting valves´ timing 

 to increase thermal efficiency of the engine, select and test water jets suitable for the steam condenser ( i.e. https://
www.hennlich.cz/en/products/nozzles-88.html 

http://www.bodycote.com
http://www.junker-group.com
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Path to market 

 

Test of the two rotors in pair - determination of basic parameters 

Basic functions can be tested with one rotor, however, to identify basic parameters of the engine, it is more advantageous to test 

two rotors in pair. 

Advantages of testing engine with two rotors in pair 

 separated power supply for both rotors doubles torque and rotations  

 engine´s power can be calculated from time and weight parameters, induced by rotation of the flywheel 

 by measuring the steam consumption at a given steam pressure and engine´s speed, the necessary volume of the fuel for   

boiler can be identified an also, based on its calorific capacity, an energy input of the engine can be identified  
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Path to market 

 

Recommended engine = the engine with 6 rotors 

Parameters of the final version of the engine can be derived from previous tests with double rotor version of the engine. Full     
overlap of working impulses is reached with a 6-rotor version of the engine, where 3 rotors always work together  

To supply the 6 rotor engine, it is sufficient to have 2 steam inlets on the sides of the engine with outlets, connected to the             

individual input valves.  This does not distribute the pressure to other rotors, so each rotor operates at full operating pressure. 

To bring the engine to commercial condition, it is necessary to design 

 stator preheating and complete thermal insulation of the engine 

 condensate drains and possibly also its cooling intake to the boiler feed pump 

 closed lubrication circuit of gears and central shaft or even with oil cooler  

 appropriate use of the boiler´s waste heat   
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Path to market 
 

Testing engine with 6 rotors 

All engine´s parameters in connection with steam boiler and generator of electricity can be measured with standard measuring    

instruments. Based on the detected parameters, optimal conditions for engine´s operation can be set. 

Technical documents provided by the inventor 

 drawings and data that regard tested prototype 

 design of the stator with the possibility of its preheating with steam or with insulated heating tape (e.g. https://

www.hennlich.cz/uploads/cz_en_IT-TeMS_topny_pasek.pdf ) 

 solution of the air flow due to rotor movement in the non-working part of the stator  

 design of oil areas  for lubrication of gears and bearings of the central shaft  

 possibility of sealing the outlet part of the rotor between working and oil areas 

Product´s feasibility 

The tests that have been carried out so far show that this new type of simple rotary engine without crankshaft is feasible in practice 

and the engine´s completion to the commercial stage is mainly a question of its debugging, the choice of suitable materials and 

their precise machining, and last but not least a  high-quality finishing of the sliding parts. 

https://www.hennlich.cz/uploads/cz_en_IT-TeMS_topny_pasek.pdf
https://www.hennlich.cz/uploads/cz_en_IT-TeMS_topny_pasek.pdf
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Invitation 
I am keen to put the invention into practical life and therefore I am seeking solid partners that would be interested to develop         

specific applications. 

I am ready to provide license to serious partners and my knowledge and practice, as well.  

 

 

Patent 
 WO 2015176692  
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Contact 
 

 

Partners´ search: 

Mr. Jaroslav Lorenz 

Technology Transfers Manager 

Email: lorenz@tc.cz 

Phone: +420 234 006 139 

Mobile: +420 724 247 076 

 

Technology Centre CAS 

Ve struhach 27 

16000 Prague 

Czech Republic 

www.een.cz 

 

 


