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Abstract— In this thesis of existing thermodynamic cycles 

has developed piston engines exceeding 42% efficiency and 

open cycle gas turbine engines approaching 32% practical 

efficiency. A breakthrough engine concept has been invented 

by Dr. Michael Wilson and is called the TurbXTM engine. 

This is new engine and operating on the Atkinson cycle, it can 

theoretically increase the engine performance fuel economy 

and reduce emissions as compared to open cycle gas turbine. 

The TurbX™ engine apparatus a constant volume and 

continuous combustion process in rotating turbo-machinery. 

This is based on a theoretically ideal thermodynamic 

analysis; this original innovation will always have a higher 

thermal efficiency than a representative gas turbine at the 

same compression ratio. This particular concept has the 

intrinsic capability of easily varying the load through very 

simple controls The purpose of this thesis is to determine 

experimentally the non-fueled or “air driven” performance 

individuality of the prototype TurbX™ engine. The results of 

this thesis will be presented and discussed. 
Keywords: TurbX™ Engine, Torque, Volumetric Flow Rate, 
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I. INTRODUCTION 

In this thesis of existing thermodynamic cycles is developed 

piston engines exceeding 42% thermal efficiency and open 

cycle gas turbine engines is approaching 32% overall 

efficiency. Still the slightest increase in efficiency cans 

dramatic economic and environmental impacts. For in this 

reason, significant importance has been placed lately on 

modifying engine designs to squeeze out even the least 

increase in thermal efficiency. Dr. Michael A. Wilson has 

made-up a new concept internal combustion engine called the 

TurbX™. Using his possess resources, he has designed and 

fabricated a prototype TurbX™ engine. Two patents were 

awarded in the 1999 [1] and 2000 [2] and totaling 42 claims. 

The engine is comprised of the single rotor and boxed in by 

two stators. The rotor bearing supports are located in stators. 

Since the working fluid moves with rotor, a complete 

thermodynamic cycle is executed. Ingestion, compression and 

ignition, expansion and scavenging processes are completed 

for each revolution of the rotor. In this intellect, this engine is 

different from the gas turbine engines, in which the individual 

processes occur in the different physical components. 

Dissimilar reciprocating engines, this engine is operating 

with continuous combustion and similar to the rotary gas 

turbine. The tested prototype TurbX™ engine was designed 

by inventor to produce 20kW of power at a design speed of 

22,000 rpm   

A. Problem Statement 

The TurbX™ engine had in no way been tested 

independently; therefore engine parameters had to be the 

determined. Choosing appropriate instrumentation within the 

time and financial statement constraints was important. 

significant the power output and fuel type, the theoretical 

mass flow rates of the fuel and air could be determined, to 

assist in sizing the instrumentation. Data was collected with 

the LabVIEW, a data attainment software program by the 

National Instruments. Parameters of the interest included: 

output shaft torque and speed, volumetric flow rates of the 

inlet air and fuel, temperatures inside the engine such as 

combustion chamber and the last stage of the expansion 

chamber, and the gap setting between rotor and the two 

stators. Software for the data acquisition system had to be 

written before some tests were conducted The test stand had 

to be designed and fabricated to support this type prototype 

engine and instrumentation while being tested up to speeds of 

22,000 rpm. It needed to be strapping, yet also effortlessly 

accessible. Safety compliance also had to be meet while at the 

NTRC facility. Numerous independent reviews by the NTRC 

staff during the design and the fabrication process were 

conducted 

B. Theory  

The TurbXTM engine can be measured to operate on the ideal 

air standard Atkinson cycle. This cycle is shown on T-s and 

p-υ coordinates in the Figure 3.1 The engine apparatus, 

continuous combustion process at constant volume The 

Atkinson cycle, starts 1-2-3-4-1, with fluid adiabatic 

compression of the working in the process from 1-2, followed 

by the heating at constant volume to the high pressure and 

temperature at the state 3. The fluid undergoes adiabatic 

expansion process, in the process from 3 - 4, and then cools 

at constant pressure in the process from 4-1 to complete the 

cycle From the Figure 3.1, it can be seen that for same 

compression ratio and same heat addition, the Atkinson cycle 

will always have the higher thermal efficiency than the 

typical gas turbine (Brayton) cycle as the constant volume 

heat addition results in a higher expander inlet temperature 

,pressure than the constant pressure heat addition process of 

the corresponding Brayton cycle  from (1-2-3`-4`-1 ). 

 
Fig. 3.1: shows that the Temperature-entropy and pressure-

volume diagrams   for the Atkinson cycle (1-2-3-4-1) 

Braytoncycle (1-2-3`-4`-1), and Otto cycle (1-2-3-4``-1) all 

with the same heat addition and compression ratio. 
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II. EXPERIMENTAL TEST FACILITY 

A. Physical Description of the TurbX™ Engine 

The prototype TurbX

to produce 16 kW of power at 22,000 rpm. For concision, this 

engine will be referred to simply as the TurbX™ in the relax 

this thesis. The design was based on the assumptions that (1) 

inclusive combustion occurs, (2) expansion processes are the 

isentropic, (3) leakage losses between the rotor and stators are 

negligible, (4) the heat losses are negligible, and (5) the flow 

is aligned correctly with the fixed angles of the rotor blades at 

the exit of each expansion stage. 

 
Flow Diagram and Instrumentation for Unfired Testing of 

the TurbXTM Engine 

B. Gap Adjustment 

Adjustment of the air gap between the rotor and the stators is 

accomplished using two conjoined lever arms, each one 

connected to its individual stator. By turning the nut on the 

set arm, the length of the adjusting bolt can be speckled. This 

turns two stators toward each other, relation to the housing 

unit, in that way reducing the gap between the rotor and the 

stators. Thus the gap may be various by simply tightening or 

loosening the nut 

III. TEST PROCEDURE 

A. Free-Spinning Compressed Air Driven Tests 

The gate valve feeding air to the spark plug docks of the 

TurbXTM shaft now opened to initiate rotation Once the 

TurbXTM shaft has reached a steady speed at an input pressure 

of 139 kPa (20 psig), data are recorded. The data, for this case 

represents a situation anywhere the TurbX™ engine, In 

driven by compressed air, overcomes the parasitic load 

related with the aerodynamic drag of the two pelton wheels 

of the BSAT, it is rotational mass, and the frictional load of 

the BSAT set and Magtrol torque meter bearings. Additional 

data were acquire for input pressures of 208, 279 and 346 kPa 

to the spark plug port, thus varying output speed. 

B. Loaded Compressed Air Driven Tests 

Data were recorded at the initial gauge pressure of 346 kPa, 

and continued at lower pressures in anticipation of the 

TurbXTM stalled. This value was typically around 311 kPa 

gauge. For air pressures less than about 311 kPa, the TurbX™ 

could not continue the load and no meaningful data could be 

obtained. 

IV. RESULTS AND DISCUSSION  

A. Free-Spinning speed Test Results 

As show in the Figure 6.1, while the TurbXTM engine is 

driven by compressed air then the rotational speed of the 

engine are linearly increases with supply pressure to the 

combustion chamber. Obviously at the smallest gap G1, the 

speeds are lower for nearly all pressures compared to higher 

gaps of G2 and G3. At higher pressures of all gap settings 

resultant in approximately the same speed. This is drop in 

speed for the smallest gap could be due to increased friction 

cause by non-planar alignment of the one stator relative to the 

other stator 

 
Show the Free-Spinning Speed Characteristics of the Air-

Driven TurbX™ Engine and the  

V. TESTING SYSTEM  

A. Free-Spinning Temperature Drop Test Results 

 
In Figure 6.2 show that the temperature drop of the air as it 

expanded through the engine is shown, as a function of the 

inlet air gauge pressure (Pgc – Pa). A maximum temperature 

drop of 10.5oC from the inlet to the outlet of the engine was 

experiential for the test conducted with a gap setting of G1 

B. Free-Spinning Volumetric Flow Rate Test Results 

When the gap is reduced from G3 to G2, volumetric air flow 

rate is increased by 10% across the board. As the gap is 

tightened further from G2 to G1, the volumetric air flow rate 

is decreased by 6%. This decrease 
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Free-Spinning Volumetric Air Flow rate Characteristics of 

the Air-Driven TurbX™ Engine and the Testing System 

C. Free-Spinning torque Test Results 

The measurements of torque of the free-spinning air-driven 

TurbX™ engine and  This torque is a characteristic that is 

possible to be more representative of the free-spinning the 

BSAT and the related parasitic load and the uncertainties 

related with the averaged torque values in the Figure 6.4 were 

between 20% and 50%, 

 
Free-Spinning Torque Characteristics of the Air-Driven 

TurbX™ Engine and the Testing System 

D. Loaded Test Results 

At gap G1, as speed changes from 2,200 to 3,500 rpm, torque 

drops from 0.42 to 0.36 N-m. Like trends, but at progressively 

lower levels of the torque can be seen for the other wider gap 

settings, G2 and G3. Increasing the gap width will decrease 

the torque levels at several give speed, first and foremost as a 

consequence of increased leakage flow. Maximum torque 

values observed are 0.42 N-m. 

 
Loaded Torque Speed Plot for the TurbX™ Prototype 

VI. CONCLUSIONS 

The prototype was claimed by the inventor to produce 16 kW 

at a speed of 22,000 rpm. Although air-driven tests are limited 

to combustion chamber pressures of up to 346 kPa by the air 

supply system, the TurbX™ prototype did not produce a 

extraordinary amount of torque. Low torque output in the 

loaded air driven tests is also analytical of the excessive 

leakage through the rotor or stator gap in the balding section 

of the rotor. The load is developed by the BSAT fluctuated. 

This is however another recommendation for this 

recommendation 

In the Future TurbX™ design changes should have better gap 

control between rotor and two stators 

Inefficiencies in the blade angles are evident in cold flow 

testing due to low measured the torque 

Excessive the noise, as experiential by the audible siren-like 

high-pitched, noise produced should be reduced. 

Improved Blade angle design to reduce the losses associated 

with poor air-incidence angles. 

REFERENCES 

[1] S N MITAL 2012“Efficiency Enhanced Turbine 

Engine.” US Patent       Number August  

[2] J.B singh., 2008, “Internal Combustion Engine 

Fundamentals  

[3] Anurag sinha 2002, Determination of the Performance of 

a Prototype TurbX™ Engine.” 

[4] S P TANDA 2000“Fundamentals of Engineering 

Thermodynamics.” 

[5] T DICHHIT 2000,Journal of Engineering for Gas 

Turbines and Power. 

[6] R N RAO,,1999,,,National Instruments Corporation, 

“Measurement and Automation Catalog.” Austin,  


