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Equation Symbols
	Symbol
	Translation
	Units

	H
	Height 
	m

	p
	Pressure 
	bar

	ρ
	Density
	Kg/m3

	g
	Gravity 
	m/s2

	V
	Flow rate
	l/min

	M
	Torque
	n/m

	D 
	Diameter
	m

	v
	Initial velocity
	m/s

	u
	Resultant velocity
	m/s

	η
	Efficiency
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[bookmark: _Toc236933451]Introduction
Pelton Turbines have been used as a means of energy generation throughout the centuries, its capabilities look to convert hydropower into electrical in the modern age, using head pressure exerted on the buckets. History’s adaption of such technology from the mining ages to hydroelectrical is discussed with the addition of material configurations and improvements in manufacturing concepts such as CNC machines all aiding with fluid flow movement (Wang et al., 2016). 
Experimental analysis based on laboratory testing highlights the differential values obtained when calculating power output with a change in speed and torque. Data relating to calculated values from these can then be interpreted. With jet velocity and deflected velocity being half of the initial (Brennen, 2026). It can be determined that theoretical values showcase the inevitable losses of energy, primarily due to frictional losses and angular discrepancies in bucket orientation.
Boundary layers including reference to turbulent and laminar flow is defined. This change in motion is significant once fluid impacts the surface of a foreign object, such as the bucket, forming the basis of velocity and fluid separation and its impact on Pelton Turbine operation. An overview of certain criterion and standards are mentioned as a means of reference, indicating the importance of standardisation within such applications, with adherence to uniformity and international appeal (International Electrotechnical Commission, 2023).

[bookmark: _Toc236933452]Research - Development of Pelton Wheel
[bookmark: _Toc236933453]Historical Application
[image: ]Mechanically driven wheels have been developed throughout the centuries with significant advancements pertaining to its operational use. The Knights Wheel invented in 1866 by Samuel Knight was a key turning point for the foundation of the Pelton wheel (Lewis, Cimbala and Wouden, 2014). Figure 1 below displays the implementation of buckets to drive efficiency as part of Knight’s design, inspired by high pressure jet systems used in gold mining (Lewis, Cimbala and Wouden, 2014). Initially produced solely from wooden materials, then developed using cast iron in the 1868’s, as a means for improved water dispersion via buckets (Knight Foundry, 1995).

[bookmark: _Toc236933440]Figure 1 - Patent Drawing of Knight's Waterwheel (Knight Foundry, 1995)

[bookmark: _Toc236933454]Implementation of Pelton Turbine
[image: ]The Pelton wheel was developed in the 1870’s in order to enhance efficiency within the mining industry (Hurt et al., 1991). Lester Allen Pelton commonly known as the founder of the Pelton wheel adapted and experimented with varying designs of water wheels to ultimately design a wheel that would out-perform others. Its defining feature looked to optimise a “split” bucket configuration (seen in figure 2), thus allowing a higher degree of energy dispersion. 
[bookmark: _Toc236933441]Figure 2 – Geometry of Pelton Runner Illustration (Vessaz et al., 2017)

This design saw material use of predominantly steel as its wheel, with the addition of brass for the contouring needle, aiding with rotational speed (Kraft, Samay and Christman, 2023). In which manufacturing processes developed from rectangular splitter cups to rounded ellipsoidal cups each rendition improving efficiency (Kraft, Samay and Christman, 2023). It is important to note that Pelton wheels were custom made for industry/clients, so velocity and flow rate all played a crucial role in each adaption (Kraft, Samay and Christman, 2023).
The introduction of head height to increase potential energy at source enabled a greater output, this was due to the differential levels of water (Zhang, 2016), with reliability in head heights exceeding 1800m (Viollet, 2017). 
The Pelton wheel uses impulse and kinetic energy as its driving force, previous wheels used reaction as its means for rotation, provided primarily from water pressure rather than the addition of head height (Vermilion Historical Society, 2020).

[bookmark: _Toc236933455]Current Uses and Future Development 
Current hydropower configurations use Pelton turbines as their means of energy generation (Vermilion Historical Society, 2020). Frequently manufactured through CNC (Computer Numerical Control) processes (Wang et al., 2016), produced from a single block of material in order to reduce impairments due to fatigue and allow optimal fluid flow within split buckets. Often found in mountainous areas due to its ability to generate energy at high altitude, in turn being held in battery storage for required use (Grandwatt, 2025).
[image: ]Figure 3 below signifies the common configuration of modern hydropower Pelton turbines. Which is a key driver to future development in the green energy generation industry, combining its characteristic of both low flow conditions and high head height (Zhao et al., 2025). With a greater need to produce renewable energy, hydropower in relation to Pelton wheels significantly reduce carbon footprint and are less impactful to the environment, thus providing a better alternative to fossil fuels (Grandwatt, 2025).
[bookmark: _Toc236933442]Figure 3 - Labelled Diagram of Pelton Turbine (Mechanical Booster, no date)
Future development also looks to provide more accurate simulations with regards to fluid flow; thus improving efficiency in power generation converting hydro energy into mechanical energy and ultimately electrical energy for consumption (Zhao et al., 2025). As well as implementation of Artificial Intelligence and real time monitoring (Grandwatt, 2025). Currently European hydropower plant sees a 31% use of Pelton Turbines as their means of energy production, with such capacity exceeding 50MW (Zhao et al., 2025). Innovation in materials used and varying advantages in new compositions could also improve the appeal and efficiency of Pelton Wheels, with materials more resistant to harsh weather conditions, erosion and varying flow rates (Grandwatt, 2025).
[bookmark: _Toc236933456]Methodology – Experiment Practice
The experiment undertaken looked to record the measurement of speed when force was altered to the wheel and belt configuration. The pressure was kept at 0.4 bar throughout, and flow rate was calculated to be 32l/min. Using this as the set parameters both torque and power could be established, through further application. 
[image: ]The Pelton Turbine apparatus used, is defined as the Hm 150.19 model. From this the specifications can be concluded, and experimental data can be obtained. Figure 4 below diagrammatically indicates the features of the apparatus.

[bookmark: _Toc236933443]Figure 4 - Pelton Wheel Configuration Diagram (Gunt Hamburg, 2011)

Water flow is introduced through the spindle output, located near the nozzle valve. Using the nozzle adjustment the pressure can be set (0.4 bar); this application looks to introduce an internal spindle horizontally impeding on the water flow and thus altering the input pressure of flow. Manometer gauge is used to visually display the pressure established; thus head height can be calculated (equation 1). To determine the volumetric flow, water flow can be tracked over a minute time, aiding to the calculations for both hydraulic power and efficiency (equation 2 and 3).

[bookmark: _Toc236933428]Equation 1 – Head Height Equation (Ismael, no date)


[bookmark: _Toc236933429]Equation 2 - Hydraulic Power Equation (using pressure in bar and V in L/min)


[bookmark: _Toc236933430]Equation 3 - Efficiency Equation (Gunt Hamburg, 2011)

The jet of water will hit the Pelton turbine and disperse accordingly. The adjustable mechanical braking device is then set to adhere to Force Meter 1 values (seen in table 1), this will deliver the value of Force Meter 2, due to its direct connection to the spring balance. A speedometer application can then be used in conjunction to display the revolutions/minute.








[bookmark: _Toc236933457]Results
Table 1 below shows the results obtained from the Pelton Wheel experiment. It can be determined that an increase in Force Meter 1 has a positive correlation with Force Meter 2, which in turn reduces the speed output on the system.

[bookmark: _Toc236933437]Table 1 - Raw Results
	Force Meter 1
	Force Meter 2
	Speed

	(N)
	(N)
	(rev/min)

	1
	0.5
	1185

	2
	0.75
	1140

	3
	1
	1100

	4
	1.25
	1020

	5
	1.5
	975

	6
	2
	935

	7
	2.25
	885

	8
	2.75
	830

	9
	3
	775

	10
	3.5
	725

	11
	4
	685

	12
	4.5
	640

	13
	5
	600

	14
	5.25
	530

	15
	5.5
	465

	16
	6
	400

	17
	6.25
	310

	18
	6.5
	235

	19
	7
	150

	20
	7.75
	0




Figure 5 below depicts the relationship between speed and power output based off set Force 1 parameter seen in table 1. Where further calculations were obtained, seen in appendix 7.1, table 1.


[bookmark: _Toc236933444]Figure 5 – Graph - Speed vs Power
Laboratory error may have been prevalent in this experiment with the use of numerous attendees operating the equipment. Additionally, the increase in torque over respective time increased the heat energy on the belt thus with each rotation a minor error of energy loss due to heat dispersion could be accounted for, as well as friction attained on the belt itself. Drag theory states the effect of an opposing force on a body in motion, this being dependant on the surface area, fluid density and drag coefficient, with losses seen due to opposing forces applied on runner, bucket and shaft (Beucher et al., 2010). With every frictional loss due to drag, power generation is reduced (Beucher et al., 2010). Furthermore, it could be the case that the reading provided by the speedometer may include errors in resolution that need calibrating before the start of the experiment. Jet velocity may have additional complications to the readings obtained, for example uneven flow due to environmental factors and concentricity of bucket to nozzle ratio. The nozzle itself could carry its own errors from set up, with set up dependent on location of nozzle tip in cap, thus minor errors may advance into misalignment and non-uniform readings from loose connections. Error bars seen above in figure 5 identify the range in which results may differ in accordance with some of the errors stated. Additionally with the repetition of experiment the coefficient of friction impeding on the belt, shaft and pully would provide varying results, due to its wear and degradation over usage.

[bookmark: _Toc236933458]Discussion – Analysis of Experiment
Figure 5 suggests that an increase in speed up to 640 rev/min will produce optimum power of around 12.57 Watts, however this speed will need to remain within the region of 600 > rpm > 640. Hydraulic power seen in equation 2, suggests a value of 21.33 W (2dp), again with parameter set at 0.4 bars and flow rate configured to 32l/min. Thus, efficiency of power on shaft vs hydraulic power sees a maximum of around 58.9% (seen in appendix 7.1, table 2).
Due to the torque of the shaft and the speed determined through experiment the values calculated for power vs speed (figure 5) can be seen to depict a parabolic nature. These values are indicative the force impeding from the braking force and thus equating to the equation 4 below (torque) with braking force and diameter of belt pully being key for torque values. Power output (equation 7) is also determined through rotational speed however due to torque applied, this parameter must remain between 600 - 640 rev/min. Maximum power is reached at optimum runner speed, beyond this, torque tends to 0, thus describing the bell like depiction (figure 5) (Rafae Alomar et al., 2022). Due to the pressure imparted on the buckets and its change in velocity once impacted tangentially, the diameter does not cause large differences in efficiency (Lewis, Cimbala and Wouden, 2014).

[bookmark: _Toc236933431]Equation 4 – Torque Equation (Gunt Hamburg, 2011)

[bookmark: _Toc236933459]Relationship of Diameter, Velocity and Flow Rate on Power
In order to further achieve power output a smaller nozzle diameter would result in a lower flow rate (l/min) to the turbine, thus increasing the pressure and ultimately the head height (Rafae Alomar et al., 2022). From figure 6 and 7 below it can be identified that velocity will impede onto the split bucket causing the reaction and output velocity (u) to move the bucket, relating directly to mechanical power (Brennen, 2026). The output velocity (u) is equal to the input velocity (v) over two this is often referred to as the optimum theoretical power (Ismael, no date), as seen in equation 5. This resulting from the continuity of equation and mass flow rate with relative velocity depicted in figure 6.  Bernoulli’s equation states that an increase in velocity must decrease pressure (at a constant height) (Qin and Duan, 2017). Thus, as direction of flow changes the initial velocity reduces rapidly, and momentum is transferred to the turbine (Ismael, no date), therefore a reduction in velocity leading to an increase in pressure. Speed and power output depends both on velocity change and flow rate on runner (Thorat, no date).

[bookmark: _Toc236933445][image: ]Figure 6 - Flow Direction on Bucket (Brennen, 2026)

[bookmark: _Toc236933432][image: ]Equation 5 - Optimum Theoretical Power Equation
[bookmark: _Toc236933446]Figure 7 - Direction of Force and Velocity (Brennen, 2026)

Work done on the system is relative to time thus equating to power, stated in equation 6 below. This equation determines the power imparted on the bucket due to the force and velocity impeding through nozzle. 


[bookmark: _Toc236933433]Equation 6 - Power Equation

[bookmark: _Toc236933434]Equation 7 - Power Output on Turbine Shaft (n in rpm) (Gunt Hamburg, 2011)
Efficiency is derived from mechanical power output over hydraulic power output (x100) as seen in equation 3 (Garg, 2024) in this scenario efficiency never exceeds 58.9% this could be due to numerous laboratory factors and maintenance issues. For example, air resistance, friction on the bearing and heat generation could negate a level of energy passing through the system (Atthanayake, 2009). Influencing factors may also include mechanical friction and non-uniform bucket flow (Garg, 2024) thus jet angle may impart force inefficiently. The speedometer will most likely have calibration issues that would need verifying before operational use, tolerances can also play a part in the ultimate value obtained.

[bookmark: _Toc236933447]Figure 8 - Theoretical Speed and Experimental Speed vs Power Graph

From figure 8 above it can be determined that with the theoretical maximum speed, calculated from the incident jet velocity a speed of 1711rpm would be obtained, (using equation 8 below). Therefore, in order to apply this to original graph (figure 5) the ratio is determined and calculated accordingly (seen in appendix 7.2, table 3). It can be seen that the optimum power output for both values will present itself around the 600rpm mark, however the theoretical values will not drop as rapidly as the experimental results. As seen in equation 5 the optimum output value of u would be half of the initial velocity, thus giving a value of 4.48 m/s. It can be determined that the speed ratio of such operations gives a percentage of 69.3%, from the highest speed obtained of 1185 rpm (appendix 71, table 2). To calculate the experimental speed value (u) using equation 8, a value of 3.10m/s is obtained. Thus, given a percentage difference of 34.7% jet velocity, compared with that of optimum theoretical value (4.48m/s). Thus, corresponding to mechanical frictional losses, drag forces causing a loss in power output and imperfections in laboratory set up (Beucher et al., 2010).

[bookmark: _Toc236933435]Equation 8 - Theoretical Wheel Speed

[bookmark: _Toc236933460]Boundary Layers / Flow Separation – Fluid Flow
Pelton turbine fluid distribution is primarily due to pressure gradients on curvature of buckets as well as the roughness of body in which the fluid is in contact with when in motion (Atthanayake, 2009). Fluid separation and directional change will occur once input jet has impeded on bucket, the force will then transfer to shaft mechanism.
Optimum fluid separation from injector nozzle to bucket can be seen at an angle of 32°(Perrig et al., 2006), excessive separation found in aerodynamic motion looks to reduce the downward force impeding on an object. Some identifiable preventative measures introduce components to aid with delayed separation such as diffusers which look to reattach flow and provide an increase in laminar flow (Katz, 2006).
Reynolds number helps to identify regions of high turbulence, transitional flow and laminar flow, through mechanical methods (Katz, 2006). In this instance as water is used, viscosity is stated as 1.002 x 10-3 kg/ms (Zoppé et al., 2006), implying the inertia forces in conjunction with viscosity forces are fairly low and thus have less internal resistance. Reynolds equation (equation 9) is stated below, from this it can be noted that density, velocity and diameter/length all play a crucial part in determining the flow type.

[bookmark: _Toc236933436]Equation 9 - Reynold's Number Equation
[image: ]
[bookmark: _Toc236933448]Figure 9[image: ] - Velocity of flow inside Pelton Wheel (Al-Makky, 2018)

[bookmark: _Toc236933449]Figure 10 - Fluid Flow on Buckets (Muller, 2015)

Figure 9 above indicates the velocity movement within the wheel encasement, the reds highlight the regions of high velocity and the locations in which the separation is seen hitting the cusp of the bucket. This is then seen to disperse around the adjacent buckets. Turbulence can be defined to be within this region and boundary layer separation would relate to turbulent streams seen in yellow and green (figure 9 and 10). The moment of impact is established once fluid impedes onto bucket causing the stagnation point which occurs at velocity 0 m/s.
Computational Fluid Dynamics (CFD) are typically used as a means to display and understand flow patterns. With distinct colouring and pattern used to indicate laminar, turbulent and localised separation (Katz, 2006). Figures 9 and 10 also suggest a change in momentum from bucket splitter, this impedes on the bucket and generates an impulse, resulting in both torque and power output. The separation of flow demonstrates the transfer of kinetic energy from the jet to the runners. CFD do however have disadvantages with their issues pertaining to scalability and unsteady wakes within flow separation (Katz, 2006).

[bookmark: _Toc236933450]Figure 11 - Pressure Zone in Bucket[image: ] (Perrig et al., 2006)

It has been related that peak pressure will impinge on areas seen in figure 11, this corresponds to the notation of compression on stagnation points. This also highlights regions (C22 and C21) in which erosion damage will be more prevalent as high force will impact this area (Perrig et al., 2006) The flow along the splitter bucket experiences higher shear stress, with streamline deviation increasing as fluid exits the bucket (Perrig et al., 2006) (Zoppé et al., 2006).










[bookmark: _Toc236933461]Codes of Practice and Industry Standards
In order to adhere to codes and standards regarding Pelton wheel configurations, international guidelines are commonly used. This is to ensure safe installation as well as efficient and reliable operation. Association such as the International Electrotechnical Commission (IEC) and American Society of Mechanical Engineers (ASME), focus on elements such as tolerances and hydraulic performance testing.
Allowing cohesion in design and production of Pelton configurations, standards are used to determine optimum output. For example, when producing a model prototype, IEC 60193:1999 is often called upon, highlighting the dimensions for runner needed as well as configurations pertaining to the pressure impeding on the turbine. Calibrations and guidelines also adhere to this standard, giving a wide range of distinct parameters for hydraulic turbines (Zidonis, 2015). Further to this IEC 63461:2024 highlights key aspects of modelling, such as terminology to ensure uniformity and ease of interpretation. Physical properties including density of water and vapour pressures, test requirements with regards to possible acceptable deviations and measurement methods. All of which documented to provide continuity in measuring techniques, defining elements such as torques and rotational speed (International Electrotechnical Commission, 2024). 
Equations based on affinity laws are generally used to derive a common grounding with parameter such as flow rate and efficiency thus creating an internationally practiced method for ease of construction and reliability (Zidonis, 2015). When calculating efficiency from a model turbine standard such as IEC 63132-6 mentions and identifies the use of tolerances and procedures in order to install vertical Pelton Turbines (International Electrotechnical Commission, 2023). Current published standards also include works from Slovenian Institute for Standardization (SIST), who work in connection with European Standardisation Organisations and international authorities (iTech Inc, no date).
Adherence to standards allow engineers and stakeholder to scale up modelling to operational conditions (International Electrotechnical Commission, 2024) and thus streamline the manufacturing process with regards to dimensional capacity and calculations.



[bookmark: _Toc236933462]Conclusion
Power output and efficiency of such turbines within modern day applications are key to driving hydropower and renewable ventures. From developments in the mining industry to advancements made by manufacturing materials to coincide with fluid flow within the application. As well as its improvements in machining technologys such as CNC, providing both dimension accuracy and improvements in fluid movement (Wang et al., 2016) The key distinct feature renown to the Pelton turbine was Lester Allen Pelton’s design to create a split bucket configuration (Knight Foundry, 1995). With application of high-head and low-flow allowing for ideal use in mountainous regions (Grandwatt, 2025).
Experimental data suggests with an increase in braking force applied (calculated from force 1 applied), the power output generated produces a graph of parabolic nature, as power is indicative of both speed and torque on shaft thus optimum power shown is seen at the midpoint (figure 5). The maximum output was achieved within a region of 600 > rpm > 640, delivering a power output of around 12.57 Watts, around 58.9% of hydraulic power (21.33W). This was due to additional torque and braking affect as the speed increases, thus torque tending to 0 (appendix 7.1). These values are predominantly based on the force impeded and the energy loss due to frictional drag (Beucher et al., 2010), however the output due to the shift in flow direction and energy dispersion through turbulent flow also contributes with the reduction in power generation. Theoretical work supports this with the introduction of speed dependant on the initial jet velocity and the ratios in connection with braking force. Theoretical wheel data suggested a higher rotational speed, primarily due to its exclusion of friction and drag on bucket (Beucher et al., 2010), as well as set up inaccuracy and the implication of belt tolerances. 
With codes and standards used throughout the implementation of Pelton turbines, such as IEC, cohesion ultimately enables the international collaboration and ease of translation when working with calculations and defining allowable tolerance errors in construction and modelling (International Electrotechnical Commission, 2024).
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[bookmark: _Toc236933465]Calculated Data
[bookmark: _Toc236933438]Table 2 - Raw Data Calculations
	Force Meter 1
	Force Meter 2
	Speed
	Braking Force
	Torque on Shaft
	Power on Shaft
	Hydraulic Power
	Efficiency
	Efficiency

	(N)
	(N)
	(rev/min)
	N
	Nm
	W
	W
	
	%

	1
	0.5
	1185
	0.5
	0.0125
	1.551161373
	21.33333333
	0.072710689
	7.271069

	2
	0.75
	1140
	1.25
	0.03125
	3.730641276
	21.33333333
	0.17487381
	17.48738

	3
	1
	1100
	2
	0.05
	5.759586532
	21.33333333
	0.269980619
	26.99806

	4
	1.25
	1020
	2.75
	0.06875
	7.343472828
	21.33333333
	0.344225289
	34.42253

	5
	1.5
	975
	3.5
	0.0875
	8.933904109
	21.33333333
	0.418776755
	41.87768

	6
	2
	935
	4
	0.1
	9.791297104
	21.33333333
	0.458967052
	45.89671

	7
	2.25
	885
	4.75
	0.11875
	11.00539176
	21.33333333
	0.515877739
	51.58777

	8
	2.75
	830
	5.25
	0.13125
	11.40790832
	21.33333333
	0.534745703
	53.47457

	9
	3
	775
	6
	0.15
	12.17367153
	21.33333333
	0.570640853
	57.06409

	10
	3.5
	725
	6.5
	0.1625
	12.33729615
	21.33333333
	0.578310757
	57.83108

	11
	4
	685
	7
	0.175
	12.55328064
	21.33333333
	0.58843503
	58.8435

	12
	4.5
	640
	7.5
	0.1875
	12.56637061
	21.33333333
	0.589048623
	58.90486

	13
	5
	600
	8
	0.2
	12.56637061
	21.33333333
	0.589048623
	58.90486

	14
	5.25
	530
	8.75
	0.21875
	12.14094661
	21.33333333
	0.569106872
	56.91069

	15
	5.5
	465
	9.5
	0.2375
	11.56498796
	21.33333333
	0.54210881
	54.21088

	16
	6
	400
	10
	0.25
	10.47197551
	21.33333333
	0.490873852
	49.08739

	17
	6.25
	310
	10.75
	0.26875
	8.724464598
	21.33333333
	0.408959278
	40.89593

	18
	6.5
	235
	11.5
	0.2875
	7.075128455
	21.33333333
	0.331646646
	33.16466

	19
	7
	150
	12
	0.3
	4.71238898
	21.33333333
	0.220893233
	22.08932

	20
	7.75
	0
	12.25
	0.30625
	0
	21.33333333
	0
	0
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[bookmark: _Toc236933439]Table 3 - Theoretical Speed Data
	Braking Force
	Theoretical Speed
	Theoretical Speed

	N
	 (% of 1711 rev/min)
	rev/min

	0.5
	100
	1711

	1.25
	93.61702128
	1601.787

	2
	87.23404255
	1492.574

	2.75
	80.85106383
	1383.362

	3.5
	74.46808511
	1274.149

	4
	70.21276596
	1201.34

	4.75
	63.82978723
	1092.128

	5.25
	59.57446809
	1019.319

	6
	53.19148936
	910.1064

	6.5
	48.93617021
	837.2979

	7
	44.68085106
	764.4894

	7.5
	40.42553191
	691.6809

	8
	36.17021277
	618.8723

	8.75
	29.78723404
	509.6596

	9.5
	23.40425532
	400.4468

	10
	19.14893617
	327.6383

	10.75
	12.76595745
	218.4255

	11.5
	6.382978723
	109.2128

	12
	2.127659574
	36.40426

	12.25
	0
	0




Speed vs Power (Constant Head)

Power on Shaft	1185	1140	1100	1020	975	935	885	830	775	725	685	640	600	530	465	400	310	235	150	0	1.5511613727099602	3.7306412761378791	5.7595865315812871	7.3434728277661421	8.9339041086459741	9.7912971036881888	11.005391764606744	11.407908323347936	12.17367153266045	12.337296150034918	12.553280644969215	12.566370614359172	12.566370614359172	12.140946609185555	11.564987956027426	10.471975511965978	8.7244645984066551	7.0751284552720142	4.7123889803846906	0	Speed (rev/min)


Power on Shaft (W)



Speed vs Power (Constant Head)

Experimental Speed	1185	1140	1100	1020	975	935	885	830	775	725	685	640	600	530	465	400	310	235	150	0	1.5511613727099602	3.7306412761378791	5.7595865315812871	7.3434728277661421	8.9339041086459741	9.7912971036881888	11.005391764606744	11.407908323347936	12.17367153266045	12.337296150034918	12.553280644969215	12.566370614359172	12.566370614359172	12.140946609185555	11.564987956027426	10.471975511965978	8.7244645984066551	7.0751284552720142	4.7123889803846906	0	Theoretical Speed	1711	1601.7872340425531	1492.5744680851067	1383.3617021276593	1274.1489361702127	1201.3404255319149	1092.1276595744682	1019.3191489361702	910.10638297872345	837.29787234042556	764.48936170212767	691.68085106382966	618.872340425532	509.65957446808511	400.44680851063828	327.63829787234044	218.42553191489361	109.21276595744681	36.40425531914893	0	1.5511613727099602	3.7306412761378791	5.7595865315812871	7.3434728277661421	8.9339041086459741	9.7912971036881888	11.005391764606744	11.407908323347936	12.17367153266045	12.337296150034918	12.553280644969215	12.566370614359172	12.566370614359172	12.140946609185555	11.564987956027426	10.471975511965978	8.7244645984066551	7.0751284552720142	4.7123889803846906	0	Speed (rev/min)


Power on Shaft (W)
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