
Figure C.11: The DC load consists of two water heating elements, each with a

resistance of 1.536Ohms, connected in parallel.

and warm water is discharged from the system. This system was designed with a limit power

loading of 2000W, thereby yielding a factor of safety of 1.5.

Factor of Safety, F.S. =
Pmaxload
Plimitload

(C.5)

Figure C.12: The tubular heat exchanger constructed for this experiment

provided a safe, compact design, where heating elements were shielded from

contact with any external surface.
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PWM DC Controller

In order to regulate the power input to the load for a given generator output voltage, a

PWM dc motor controller, Fig. C.14, is used to regulate the system. The PWM response

of the controller at two different duty cycles is shown in Fig. C.13.

Figure C.13: The PWM motor controller breaks the DC input voltage into

discrete square wave pulses in order to control power output. Shown here are

the measured waveforms at duty cycles of Dmid = 0.375 and Dlow = 0.125.

This controller is regulated using a potentiometer input to control the duty cycle as

shown in Fig. C.14, though for future experiments this could be connected to a micro-

controller as well. For simplicity and reliability, this potentiometer was operated mechan-

ically using a position-controlled servo. The specifications for this controller are given in

Table C.5.

379



Figure C.14: The PWM controller used in this experiment uses an array of

MOSFETs operating at a constant switching frequency of 15kHz to generate

the controlled square wave pulses required for regulating the DC load.
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PWM Switching DC Motor Controller Specifications

Parameter Description Value Units

Pmax Max. Output Power 3000 W
Vin Input Voltage Range 12-48 VDC
Vouteff Effective Output Voltage 0-Vin VDC
Iout Max. Output Current 62.5 A
— Control Signal Potentiometer —
— Cooling Convection —

Table C.5: PWM Switching DC Motor Controller Specifications

C.3.6 Slack Bus

For this experiment, the performance of the hybrid power system is tested with and without

a slack bus. Therefore, the slack bus must be easily added or removed from the system.

The slack bus consists of a DC power supply and a buck-boost converter, shown in Fig.

C.15. This enables the slack bus to operate at an arbitrary fixed voltage. Typically, the

experiment is controlled to produce a specific voltage, which can be changed according to

the control software. The addition of the buck-boost controller allows the slack bus voltage

to be maintained at a near constant level up to its limit output current.

The buck-boost controller software limits the output current to a maximum of 15A,

while the input current is fuse-limited to 20A.

Power Supply

A Venom ProPower DC power supply is used in this experiment. The output voltage is

variable between 12V and 24V, with current limited to 60A. The specifications for this

system are given in Table C.6.
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Figure C.15: The slack bus used in this experiment consists of COTS power

supply and conditioning equipement. The Output voltage from DC power

supply is boosted to the working voltage of the system.

Venom ProPower DC Power Supply Specifications

Parameter Description Value Units

Pmax Max. Output Power 1350 W
Vin Input Voltage 120 VAC
Vout Output Voltage Range 12-24 VDC
Iout Max. Output Current 60 A
— Control Signal Potentiometer —
— Cooling Case Fans —

Table C.6: Venom ProPower DC Power Supply Specifications

Buck-Boost Converter

A DROK DC-DC Buck-Boost Converter is used in this experiment. Since the maximum

output voltage of the power supply is 24V and the power system will operate in excess of

30V, a boost converter is required. Also, multiple operating voltages will be used during the

experiment to more fully characterize the system behavior. As such, the ability to control

the output voltage of the slack bus is also required.

The specifications of the buck-boost converter used in this system are given in Table

C.7.
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DROK DC-DC Buck-Boost Controller

Parameter Description Value Units

Pmax Max. Output Power 900 W
Vin Input Voltage 0-60 VDC
Vout Output Voltage Range 0-60 VDC
Iout Max. Output Current (software) 15 A
Iin Max. Output Current (fused) 20 A
Vout or
Iout

Control Signal (actively controlled) User Input VDC or A

— Cooling Case Fans —

Table C.7: DROK DC-DC Buck-Boost Controller

C.4 Data Acquisition System

C.4.1 Architecture

The data logger developed for this experiment needed to be low cost and capable of logging

both digital and analog data streams very rapidly. Again, the rapid serial data logging

capability of the ATmega32u4 16MHz processor and the analog and digital I/O capability

of the Arduino ProMicro microcontroller board is used. This system is capable of accurately

logging data to the SD card in excess of 400Hz. This is sufficient for this application as the

servos controlling the load variation and the throttle position are updated at 50Hz. This

system is required to store the following analog data streams.

Vgen Analog Input - The generator output voltage measured between the DC terminals of

the rectifier

Vload Analog Input - The system voltage at the input terminals of the PWM load controller

Iload Analog Input - The voltage output from the hall-effect DC current sensor located at

the input to the restive load.
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Islk Analog Input - The voltage output from the hall-effect current sensor located at the

output from the slack bus boost controller.

The architecture of this system is shown in Fig. C.16.

Figure C.16: The data acquisition system developed for this experiment is

based on the same microcontroller and SD card data logging as the wind tun-

nel data acquisition system.

Additionally, the system is also requires to store the following digital data streams.

Cmdthr Digital Signal - The PWM control signal sent to the throttle control servo, computed

by a parallel microprocessor running the control algorithms. This PWM signal varies
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in pulse-width from 800µs to 2200µs, and are measured by marking the time between

input pin state changes on the data logging processor.

Cmdload Digital Signal - PWM control signal sent to the load control servo according to the

load profile for a certain test. Again this signal varies from 800µs to 2200µs and are

measured in the same way as Cmdthr.

RPM Digital signal, The signal generated by passing the potential between generator phase

A and phase B through a digital filter circuit. The rotational speed of the generator is

a multiple of the time measured between these pulses.

Also, given the rapid data logging rate, in order to reduce the file size and clearly

delineate between separate tests, a start/stop command is also monitored using a digital pin

state on the micro-processor. When given the command, the data logger begins recording

data while the control processor executes the specified test protocol in parallel.

C.4.2 Uncertainty Analysis

Due to the Datalogger ADC

As discussed in a previous chapter, the ATmega32u4 processor uses a 10-bit, 0-5V unipolar

analog to digital converter. The resolution of the measurement is the least significant bit

(LSB). With a 5V analog reference voltage, e.g. VAREF = 5V and a ground reference voltage

VSSA = 0V , the resolution of the voltage measurement is

1LSB =
VAREF − VSSA

2n − 1
=

5

1023
= 4.89mV u 0.1% of full range (C.6)

385



The σ = 1 boundary for this resolution is

uACD:σ=1 =
4.89mV

2
√

3
= ±1.41mV (C.7)

Here, we will use use the σ = 2 boundary which represents a confidence interval of ∼ 95%.

uADC:σ=2 = ±2.82mV = 0.0577% of the full 0-5V range (C.8)

The high voltage generated by the experiment must be reduced to a 0-5V analog logic

signal in order to be read by the ADC. This is accomplished using the simple voltage divider

circuit shown in Fig. C.16. Although the resistors used in this circuit have resistance

uncertainties of ±5%, the circuit was calibrated using a TekPower 3005T DC power supply.

This power supply has a combined voltage output and read-back uncertainty of

uV D = uPS u ±0.1% (C.9)

This calibration uncertainty will be used for the uncertainty of the voltage divider

output, since the resistance of this circuit remains constant throughout the experiment.

These uncertainties apply to the voltages measured by microcontroller at both the rectifier

DC output as well as the total system output to the PWM load controller.

Due to the Current Sensor

Unlike in the wind tunnel portion of this thesis, the hybrid output current was measured

using the Bayite ±100A Digital Current Ammeter, as shown in Fig. C.17.
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Figure C.17: This current sensor is designed to measure AC, DC and Pulsed

current. The digital display provides a convenient means of visual feedback

during testing.

This device uses a Hall Effect Transformer to measure the DC current output from the

boost converter as well as the pulsed DC current output from the PMW load controller. The

manufacturer estimates the accuracy of this sensor to be

uHS = ±1% of full range ≈ ±1Amp (C.10)

The full range analog voltage output from this sensor is ±1.25V and is read by the

microcontroller ADC. Therefore the uncertainty of the current measurement is

uHS = ±1%→ uHSV = ±0.0125V

uADC:σ=2 = ±0.00282V

uI =
√
u2
HS + u2

ADC = ±0.0128V = ±1.03A (C.11)

This uncertainty is quite large when compared to the values of currents measured in

this experiment, particularly from the slack bus. Therefore, the conductors are looped

twice through the sensor, doubling the signal measurement and reducing the measurement
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uncertainty to

uI ≈ ±0.51A. (C.12)

The characteristic response time of this type of sensor is approximately 3 − 16µs or

≥ 62.5kHz, given that the maximum logging frequency of the data acquisition system is

∼ 400Hz, no additional considerations need to be made for the dynamics of this sensor.

C.5 Control System

C.5.1 Architecture

This experiment uses two microcontrollers each running dedicated control or datalogging

software in parallel. This maximizes the performance of both the control system and the

data logging system.

The dedicated control microprocessor is responsible for managing each consecutive ex-

periment, as well as for controlling the engine and generator throttle during the experiment,

as shown in Fig. C.18. Both controllers receive the same input start command such that

the test profile and data recording software begin simultaneously. For a given battery of

test, each concurrent run is assigned a unique integer identifier in the logfile for each test

comparison and data reduction. Automating the test protocols in this manner enables each

test to be repeated precisely, thus providing clean repeatable data.

For each test, the experiment controller has a pre-programmed load profile that it exe-

cutes in time, by changing the PWM duty cycle of the load controller. There are two load

profile types applied to the system.
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• Step Response The controller will proceed from zero power to full power in a series

of discrete step-changes in load. The change in load controller duty cycle is the same

for each step. Once full power is reached, the load will be reduced to zero-power in a

series of discrete steps.

• Ramp Response The controller will ramp from zero power to full power at a pre-

scribed rate, hold for a certain duration, then ramp back to zero power.

These profiles will be discussed in detail in the next Chapter.

Figure C.18: The experiment control software runs on a dedicated microcon-

troller, in parallel with the data logging microcontroller. Shown here is the

architecture of the system as it pertains to the experiment controller only.
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C.5.2 Preliminary Linear Controls and Implementation

Since the primary objective of this experiment is to provide a reference data set for the

development of a detailed dynamical model, the controller applied to the experiment must

be mathematically simple and easily replicated in the simulation software, and robust enough

to control the experiment during testing. For this experiment, a proportional, integral, and

derivative (PID) controller was designed for the experiment. The basic formulation for this

controller is

u(y) = kpe(t) + ki

∫ t

0

e(t)dt+ kd
de(t)

dt
(C.13)

where u is the controller output, e is the measured signal error from the controller set point,

e = Setpoint− Input (C.14)

and kp, ki, and kd are the proportional, integral, and derivative gains respectively.

This controller is implemented in the experiment using the PID v1.h header and asso-

ciated libraries licensed for Arduino devices by MIT [12]. This C++ implementation is

/*working variables*/

unsigned long lastTime;

double Input, Output, Setpoint;

double errSum, lastErr;

double kp, ki, kd;

void Compute()

{
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/*How long since we last calculated*/

unsigned long now = millis();

double timeChange = (double)(now - lastTime);

/*Compute all the working error variables*/

double error = Setpoint - Input;

errSum += (error * timeChange);

double dErr = (error - lastErr) / timeChange;

/*Compute PID Output*/

Output = kp * error + ki * errSum + kd * dErr;

/*Remember some variables for next time*/

lastErr = error;

lastTime = now;

}

void SetTunings(double Kp, double Ki, double Kd)

{

kp = Kp;

ki = Ki;

kd = Kd;

}
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As can be seen from the implementation example, the PID formulation used here is

uk = kpe+ ki ∗
k∑
k=0

e∆t+
ek − ek−1

∆t
(C.15)

where k is the current sample.

The implementation of PID control in MATLAB Simulink is straightforward and will

be discussed in detail in a later chapter.

C.6 Conclusions

The hybrid power system and associated control and data acquisition systems presented

in this chapter are capable of safe, automated test operation in a laboratory setting. The

thermal and exhaust hazards are mitigated by the use of water cooling as well as installation

in a fume ventilation hood.

The data acquisition system is capable of resolving the long time-scale dynamics of the

mechanical and electrical systems in the experiment, while the high frequencies, ≥ 15kHz,

associated with the operation of the PWM load controller as well as the dynamics of the

current sensors, may appear as a noise source in the data. These can be removed during

post-processing through the use of a low-pass filter.

The uncertainties associated with the microcontroller ADC are negligible, though the

uncertainties associated with current measurement must be carefully considered and miti-

gated. The current measurement uncertainty uI ≈ ±0.51A. is deemed acceptable in this
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case given the large load currents expected, ≥ 30A, and the system reliability gained by

eliminating terminal connections to a series-connected current sensor.

393



Bibliography

[1] I.H. Abbot. Theory of Wing Sections, Including a Summary of Airfoil Data. Dover

Publications, 1959.

[2] Airbus. e-Thrsut Project Page. accessed April 25, 2017. url: http://www.airbusgroup.

com/int/en/corporate-social-responsibility/airbus-e-fan-the-future-of-

electric-aircraft/technology-tutorial/E-Thrust.html.

[3] vans aircraft. Vans RV-10. 2018. url: https://www.vansaircraft.com/public/

rv10.htm.

[4] Airliners.net. v22. accessed Aug. 2018. url: http : / / imgproc . airliners . net /

photos/airliners/8/7/4/2323478.jpg?v=v40.

[5] Inc. Allegro MicroSystems. Current Sensor Specifications. 2018.

[6] John D. Anderson. Fundamentals of Aerodynamics, 5th Ed. McGraw Hill Companies,

Inc., 2007.

[7] John D. Anderson. Introduction to Flight, 5th Ed. McGraw Hill, 2005.

394



[8] M.J. Armstrong, M. Blackwelder, and et. al. “Architecture Voltage and Components

for a Turboelectric Distributed Propulsion Electric Grid”. In: NASA Self Published

(2015).

[9] J. B. Barlow, W. H. Rae, and Alan Pope. Low Speed Wind Tunnel Testing. John Wiley

and Sons, Inc., 1999.

[10] E.A. Basso and et. al. “IEEE 1547 Standards for Advancing Grid Modernization”. In:

IEEE Standard (2015).

[11] B.M. Baumann et al. “Mechatronic Design and Control of Hybrid Electric Vehicles.”

In: IEEE/ASME Transactions on Mechatronics 5.1 (2000), pp. 53–72.

[12] Brett Beauregard. PID Library. url: http : / / playground . arduino . cc / Code /

PIDLibrary.

[13] Bombardier. Rotax 582 Performance Data. accessed April 24, 2017. url: http://www.

flyrotax.com.

[14] A.R.S Bramwell, David Balmford, and George Done. Helicopter Dynamics, Second Ed.

Elsevier, 2001.

[15] T. Bujanovic. Power System: State of Technology and Future Research Directions[Lecture].

2017.

[16] Universita’ Degli Studi di Cagliari. “A quick introduction to sliding mode control and

its applications.” In: Self Published; Universita’ Degli Studi di Cagliari, Cagliari, Italy

(accessed 2018).

395



[17] A. Damiano et al. “Sliding Model Control Design Principles and Applications to Elec-

tric Drives”. In: IEEE Transactions on Industrial Electronics 51.2 (2004), pp. 364–

373.

[18] John Dannenhoffer. LifitingLine.m. accessed 2018. url: http://www.ecs.syr.edu/

Faculty/dannenhoffer/AEE342/LiftingLine.m.

[19] J.H Diekmann and K.-U Hahn. “Effect of an Active High-Lift System Failure During

Landing.” In: CEAS Aeronautic Journal 6 (2015), pp. 181–196.

[20] DYS. drone. accessed Aug. 2018. url: https://cdn8.bigcommerce.com/s-xkoep7/

images/stencil/1280x1280/products/883/4050/D400_X4_1__44137.1448912930.

jpg?c=2&imbypass=on.

[21] FAA. CFR Title 14 Part 23 - Airworthiness Standards for Normal Category Aircraft.

2017. url: ecfr.gov.

[22] FAA. CFR Title 14 Part 25 - Airworthiness Standards for Transport Category Aircraft.

2017. url: ecfr.gov.

[23] FAA. CFR Title 14 Part 27 - Airworthiness Standards for Normal Category Rotorcraft.

2017. url: ecfr.gov.

[24] FAA. CFR Title 14 Part 29 - Airworthiness Standards for Transport Category Rotor-

craft. 2017. url: ecfr.gov.

[25] Robert W. Fox, Alan T. McDonald, and Philip J. Pritchard. Introduction to Fluid

Mechanics. John Wiley Sons, Inc, 2006.

396



[26] W. Fredricks, M. Moore, and R. Busan. “Benefits of Hybrid Electric Propulsion to

Achieve 4x Increase in Cruise Efficiency for a VTOL Aircraft”. In: NASA Langley

Research Center, Self published (2014, accessed 2016).

[27] C. Friedrich and R. Robertson. “Hybrid-Electric Propulsion for Aircraft.” In: Journal

of Aircraft 52.1 (2015), pp. 176–189.

[28] A.S Gohardani, G. Doulgeris, and R. Singh. “Challenges of Future Aircraft Propulsion:

a review of distributed propulsion technology and its potential application for the all

electric commercial aircraft”. In: Progress in Aerospace Sciences (2010).

[29] robinson helicopters. Robinson R22. 2018. url: www.robinsonheli.com.

[30] H.G. Hill and C.R. Peterson. Mechanics and Thermodynamics of Propulsion, 2nd ed.

Addison-Wesley Publishing Company, 1992.

[31] J.G. E.A. Kassakian. “The future of the electric grid: an interdisciplinary MIT study”.

In: Massachusetts Institute of Technology, self published (retrieved February 8, 2017).

[32] Ali Keyhani, Mohammad N Marwali, and Min Dai. Integration of Green and Renewable

Energy in Electric Power Systems. John Wiley and Sons, 2010.

[33] Kittyhawk. Kittyhawk, Cora. accessed Aug. 2018. url: https://kittyhawk.aero/wp-

content/uploads/2018/03/core_tile_KH-630x374.jpg.

[34] J.P. Kleijnen. “Kriging Metamodeling in Simulation: A Review.” In: European Journal

of Operational Research 192 (2009), pp. 707–716.

[35] T. Kummer J. Dang. “High-lift Propulsive Airfoil with Integrated Cross-flow Fan”. In:

AIAA Journal of Aircraft 43.4 (2015).

397



[36] G. Lei, T. Wang, and Y. Guo. “System-Level Design Optimization Methods for Elec-

tric Drive Systems: Deterministic Approach”. In: IEEE Transactions on Industrial

Electronics 61.12 (2014), pp. 6591–6602.

[37] Lilium. Lilium Jet. accessed Mar. 2017. url: www.lilium.com.

[38] A.G. Loukianoc et al. “Discontinuous Controller for Power Systems: Sliding-Mode

Block-Control Approach”. In: IEEE Transactions on Industrial Electronics 51.2 (2004),

pp. 340–352.

[39] MIT. “MIT Lecture Notes of Vorticity”. In: MIT Open Courseware (accessed 2018).

[40] Ned Mohan. Electric machines and drives: a first course. Wiley, 2012.

[41] Daniel Mueller. Battery Comparisons. accessed Aug. 2018. url: https://www.researchgate.

net / profile / Daniel _ Mueller11 / publication / 257984459 / figure / fig1 / AS :

297680254324736@1447983911716/Specific-power-and-specific-energy-of-

di-ff-erent-battery-types-3.png.

[42] D. Nalianda and R. Singh. “Turbo-Electric Distributed Propulsion-.” In: Aircraft En-

gineering and Aerospace Technology: An International Journal 86.6 (2014), pp. 543–

549.

[43] Norman S. Nise. Control systems engineering. Wiley, 2008.

[44] S. Orr. “Integrated Aerodynamic and Dynamic Optimization of.” In: Rensselear Poly-

technic Institute, Troy, NY (2004).

398



[45] R. Patil, Z. Filipi, and H. Fathy. “Computationally Efficient Combined Plant Design

and Controller Optimization Using a Coupling Measure.” In: Journal of Mechanical

Design 134 (2012), 071008-1 through -8.

[46] Nhan Huu Phan. “Leading Edge Embedded Fan Airfoil Concept - A New Powered Lift

Technology”. In: Syracuse University, PhD Thesis (2015).

[47] Sho Sato. “The Power Balance Method for Aerodynamic Performance Assessment”.

In: Massachusetts Institute of Technology, PhD Thesis (2012).

[48] Aurora FLight Sciences. Aurora FLight Sciences. accessed Mar. 2017. url: www .

aurora.aero.

[49] Professional Helicopter Services. R22. accessed Aug. 2018. url: https://www.phs.

com.au/wp-content/uploads/2016/08/Robinson-R22.jpg.

[50] Y Shtessel and et. al. Sliding Mode Control and Observation. Springer Science+Business

Media, 2013.

[51] E. Silvas et al. “Review of Optimization Strategies for Systems Level Design in Hybrid

Electric Vehicles.” In: IEEE Transactions on Vehicular Technology 66.1 (2017), pp. 57–

70.

[52] American Helicopter Society. AHS VTOL Info. accessed Aug. 2018. url: www.vtol.

org.

[53] W. Soong. “Sizing of Electrical Machines.” In: Power Engineering Briefing Note Series;

University of Adelaide, Adelaide, Australia (2008).

399



[54] A.M. Stoll et al. “Drag Reduction Through Distributed Electric.” In: Aviation Tecnol-

ogy, Integration, and Operations Conference, Atlanta, GA (2014).

[55] COBB Tuning. COBB Tuning Dynamometer Database. accessed April 24, 2017. url:

http://www.cobbtuning.com/dyno-database/.

[56] Vadim I. Utkin. “Sliding Model Control Design Principles and Applications to Electric

Drives”. In: IEEE Transactions on Industrial Electronics 40.1 (1993), pp. 23–35.

[57] T. Welles and J. Ahn. “Novel Piston Engine and Electrochemical Hybrid System for

Unmanned Aerial Systems”. In: forthcoming (2018).

[58] S.L. Yechout T.R. Morris, D.E. Bossert, and W.F. Hallgren. Introduction to Aircraft

Flight Mechanics: Performance, Static Stability, Dynamic Stability, and Classical Feed-

back Control. AIAA, 2003.

[59] S. Yoon, H.C. Lee, and T.H. Pulliam. “Computational Analysis of Multi-Rotor Flows.”

In: NASA Ames Research Center (2015).

[60] L. Young et al. “Insights into Airframe Aerodynamics and Rotor-on-Wing Interactions

from a 0.25-.” In: Army/NASA Rotorcraft Division (2003).

[61] B. Yuksek et al. “Transition Flight Modeling of a Fixed-Wing VTOLL UAV.” In:

Journal of Intelligent Robotic Systems 84 (2016), pp. 83–105.

[62] Z. Zhu and D. Howe. “Electrical Machines and Drives for Electric, Hybrid and Fuel

Cell Vehicles.” In: Proceedings of the IEEE 95.4 (2007), pp. 746–765.

400



Andrew Voss Welles 
Cell Phone: 607-425-7194 Personal Email: Andy.Welles@Gmail.com Permanent Address: 18 High View Circle Horseheads, NY 14845 

 
Education Syracuse University, Doctor of Philosophy in Mechanical and Aerospace Engineering, Aug. 2018 GPA 3.89 of 4.0 

• Dissertation Topic – Hybrid Electric Distributed Propulsion for Vertical Takeoff and 
Landing (VTOL) Aircraft: a computational and experimental investigation and feasibility 
study of the demands of VTOL flight on the dynamic stability of internal combustion-
electric hybrid powertrains for VTOL flight applications 

• Teaching Assistantship – Applications of Computational Fluid 
Dynamics, Aircraft Performance and Dynamics, and Aerodynamics 

• Qualifying Exam Topics – Combustion, Fluid Mechanics, Mathematics 
Syracuse University, Master of Science in Mechanical and Aerospace Engineering, May 2009 GPA 3.56 of 4.0 

• Research Assistantship 
Syracuse University, Bachelor of Science in Aerospace Engineering, May 2008 GPA 3.32 of 4.0 

• Dean’s Scholarship and Founder’s Scholarship 
Relevant Coursework 

• Ph.D. – Courses in Turbulence, Fuel Cell Systems, Combustion, Electric Power Systems and Control, and Machine Learning 
• B.S. and M.S. - Research and coursework focused on applying Computational Fluid Dynamics (CFD) to aerodynamic and 

thermodynamic design projects. 
 

General Technical Skills 
AutoCAD Catia V5  Maple MathCAD MATLAB and Simulink Microsoft Access Microsoft 
Office Microsoft Project PI Pro-E/Creo       Solidworks      Linux and Embedded Linux           N I L a b vi e w             
V i s u a l S t u d i o           E m a c s            S u b l i m e T e xt               Ladder Logic A r d u i n o I D E 

 
Analysis and Modeling Skills 
ANSYS Fluent Star CCM+   Pointwise    ICEM   Gambit   NASTRAN   Abaqus Cantera NASA CEA 

 
Statistics and Machine Learning 
Minitab R Weka MATLAB 

 
Computing Languages 
C++ FORTRAN Java Script         Python 

 
Industry Experience 
Manager of Welles Group, LLC; Engineering and Product Development Consulting Services                                           Sept. 2017 – Present 

• Provide CFD/FEA analysis for commercial clients across a broad range of industries including 
military aerospace, consumer products, and outdoor recreation industries 

• Develop numerical software tools for efficient product development 
• Create metrology and instrumentation systems based on machine vision and machine learning 

algorithms  
• Develop microcontroller-based embedded systems for experimental control and data acquisition 

Development Engineer: Corning Incorporated; Develop and Deploy New Glass Forming Technologies                           Oct 2011 – Jan 2015 
• Lead engineer for multiple business-critical technology development projects 
• Responsible for leading multiple cross-functional engineering teams through building fundamental 

understanding, concept design, production trials and initial manufacturing deployment for Corning’s 
global LCD Substrate, High Performance Displays, and Gorilla® Glass Manufacturing Enterprises 

• Principle and contributing author of multiple patents, invention disclosures and internal publications 
• Led efforts to evaluate competitor process technology and improve commercial strategy 

Reliability Engineer: World Kitchen; Product and Process Reliability Management                                                            Aug 2011 – Oct 2011 
• Deployed CFD/FEA software for improving existing process equipment for new applications. 

Lead Systems Engineer: Sikorsky Aircraft; Aircraft Systems Performance Management Aug. 2010 – Aug. 2011 
• Responsible for managing engineering-specific contract deliverables 
• Ensure all key performance parameters for the aircraft are met and potential risks are mitigated 

Aero-Thermo Engineer/MCSA Lead Engineer: Sikorsky Aircraft; Aircraft Design and Analysis May 2009 – Aug. 2011 
• Managed the integration of CFD numerical simulation software into the engineering department 
• Utilized CFD/FEA analysis capability to guide design structural and aerodynamic design decisions 
• Presented design and analysis for military customers and the FAA 
• Led the design of an infrared signature suppressing exhaust system for a turboprop engine 
• Provided engineering support for the assembly of aircraft primary structure 

Graduate Research: Magna Powertrain, Syracuse University; Automotive Advanced Design Jan. 2009 – May 2009 
• Research collaborator in the development of an automotive waste heat recovery system 
• Designed high efficiency turbomachine components utilizing parametric CFD results 

Graduate Research: Welch Allyn, Syracuse University; Infrared Thermometry System Design May 2008 – Dec. 2008 
• Performed detailed parametric CFD heat flow analysis of a new infrared thermometer 
• Collaborated with the Welch Allyn IR Thermometry Team in product development and testing 

Aerospace Senior Design Team Captain: Syracuse University; Aircraft Design, Analysis, and Fabrication Jan. 2008 – May 2008 
• Designed an aircraft optimized for a specific mission 
• Designed, built, and tested the final aircraft, winning the competition and setting several new records 

Undergraduate/Graduate Research: Syracuse University; CFD Based Wind Turbine Design Aug. 2007 – May 2009 



• Collaborated with architecture faculty to integrate wind turbine into the urban environment 
• Performed CFD analysis of new wind turbine concepts 

Undergraduate Research: Syracuse University; HVAC System Design May 2007 – Aug. 2007 
• Developed new HVAC and Personal ventilation concepts 
• Performed a detailed 3D CFD parametric study and designed an experiment to validate results 

Engineering Internship: Allred and Associates Inc.; Composites Design and Manufacturing June 2006 – Feb. 2007 
• Designed, built, and tested composite parts and developed potential new products 

Undergraduate Research: Syracuse University; Aircraft Integrated Propulsion System Design Aug. 2004 – June 2006 
• Designed, built, and tested three generations of Propulsive Wing prototype aircraft 

 
Entrepreneurial Experience  
Founder and CEO: Voss Aerospace, Inc.; Developing and Proliferating Advanced VTOL Technology Mar 2015 – Dec. 2016 

• Founded in conjunction with Ph.D. research to enable fund development and direct technology 
commercialization 

• Led the invention and development of a safe and scalable vertical takeoff and landing (VTOL) 
integrated aircraft system 

• Developed a small scale, high power density hybrid-electric powertrain for unmanned aircraft 
• Provide strategic leadership during the formation of a new aerospace technology venture 
• Secured seed funding to begin building a business around our core technologies 

 
Additional Skills 

Composite Design and Fabrication CNC Machining and Programming Carpentry MIG, TIG, Stick Welding 
Plumbing Machining and Metal Fabrication Electrical Masonry  Sheet Metal Design and Fabrication 

 
Activities 
AIAA SAE SAE Mini Baja Design Build Fly Engineering Honors Society Skiing Rock Climbing 


