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As the first employee hired at this alternative energy start-up, I hit the ground running
as my first assignment was to build and design a wind turbine. After some time, I was
entrusted to begin work on our solar thermal collector and to oversee production
of our two flagship products. In 2016, I was asked to come back to JLM Energy.
At that time, the market began to demand energy storage products to supplement
the low cost of solar energy generation and combat vastly changing utility rates.
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URBAN ARRAYED WIND TURBINE
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Due to the lack of large areas in city environments to install wind turbines, we needed to design a wind turbine with a small foot print
(3’ rotor diameter) that could easily fit into the urban landscape. One Zefr wind turbine can produce about 240 watts (as much as some
solar panels) at wind speeds of 35 MPH. However, Zefr really shines when it is arrayed into large systems, similar to photovoltaic arrays,
on commercial buildings or high-rises. Zefr features a safety mechanism driven by a gas spring that makes the nacelle furl backwards
when it is exposed to wind speeds in excess of 35 MPH to decrease the wind incident on the rotor.
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COMMERCIAL GRADE SOLAR THERMAL
The Gyezr smart solar thermal collector houses a solar powered micro-controller that has wireless capabilities to relay information of
the heat being collected by each copper fin-tube to our enterprise cloud-based software. What sets Gyezr apart is the grooves in the
insulation designed to cradle each pipe, improving performance when compared to similar products on the market. This product was
primarily designed for commercial businesses who wanted to offset their natural gas usage by using solar heating but also needed to
see real-time performance metrics of their investment down to the single water channel.
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ENERGY MONITORING

Linez is a split-phase, wi-fi enabled residential energy monitor. It can measure energy production and consumption with a pair of CTs
on each feed line. Loadz is a wi-fi enabled load control. It has the ability to measure and terminate power going to a 240VAC load
drawing up to 30A. Loadz and Linez work together to determine when to turn off specific loads depending on the home-owners’ utility
tariff, rate schedule, and current power demand.
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DEPLOYABLE MICROGRID
Foldrz is a portable energy generation system that folds down for transport and deploys when in use. Onboard it features a 5.4kW
solar array, a 4.4kW inverter and 19.2kWh of AGM energy storage. It has wifi capabilities to send production energy usage data to
the cloud-based energy monitoring system called Measurz. The boom supporting the solar panels and the outriggers are hydraulically
actuated. The system was designed to provide power and lighting at construction sites or outdoor events without the need of having to
be refueled like most diesel light towers.
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ROOF-TOP MICROSTORAGE
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Phazr is a roof-top energy storage system that comes in various capacities ranging from .6kWh to 1kWh. It works by intercepting the
power coming from the solar panel going to the microinverter. It was designed to increase market adoption of energy storage by
simplifying the installation process and allowing a wider gamut of technical expertise to install energy storage. The system attaches
to a PV rail with two bolts. Two MC4 connectors connect to a solar panel on the input side and two MC4 connectors connect to a
microinverter on the output side. Each module is wirelessly connected to a hub to perform synchronized energy strategies.

Gridz array

Prototype

COMMERCIAL ENERGY STORAGE
Gridz is a modular commercial energy storage system with 60kWh of Lithium Iron Phosphate batteries (LiFePO4) and paired with a
30kW inverter. The battery bay is actively cooled with a 3kBTU air-conditioning unit. The front door houses the inverter to minimize
clearance required around the system. The footprint is optimized to fit in tight areas like parking lots or where real-estate comes at a
premium. The batteries are broken up into 16 battery modules to ease in installation in maintenance. Gridz features a head unit that
monitors all the battery vitals and activates safety contactors in any event of a failure.
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2003 - 2010

UC Davis offered me many amazing opportunities to develop a multifaceted skill
set. The faculty was extremely supportive and had a lot of confidence in me to
work on some of the most cutting-edge projects ranging from nanotechnology to
robotics.
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THIN-FILM TARGET FOR ULTRAFAST LASER-DRIVEN X-RAY PRODUCTION
The purpose of this project is to look deeper into varying electronic structures of different chemical species during a reaction. These changes
occur in the femtosecond time-scale. As the ablation medium decreases in thickness, so does the temporal length of the X- ray, hence the
thin metal film. The tape transport was housed in a vacuum chamber and is mostly made out of Delrin to eliminate unwanted high-energy
X-ray photon emission and uses an encoder driven PID algorithm programmed in LabVIEW to ensure a constant feed rate of the film.
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CIRCULAR HALBACH ARRAY
This magnet was designed to put electrons in a cyclotron motion path to decrease the amount of unwanted high energy X-rays coming
out of our source. The magnet has proven to be effective but we are developing a smaller, more localized magnet to see if there is any
difference regarding proximity. The magnet uses readily available arc segment magnets, rather than custom magnets, to minimize cost.
The magnet produces a unidirectional field of about 2.3kGauss in the center.
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DNA RADIATION SAMPLE CHANGER
This sample changer was designed to expose different samples of DNA for certain amounts of time to X-rays. Each sample of DNA
had gold nanoparticles bound to them. Our lab investigated the damage made on DNA bound with gold nanoparticles since gold
can focus the damage into the DNA by producing localized hydroxyl radicals.
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CARBON REFORMING OF METHANE REACTOR USING NICKEL PLUME CATALYST
This reactor generates a plume of nickel atoms and nanoparticles by ablating a nickel film with a thin line laser beam to reform carbon
dioxide and methane into hydrogen and carbon monoxide. This reactor attaches to the thin-film x-ray source that is currently in operation
so that the reaction can be imaged using time-resolved X-ray absorption spectroscopy. This instrument will offer insight into the dynamics
of these nanoparticle plume catalysts.

15

ENERGY CONSERVATION OUTREACH ELECTROLYSIS DEMO
This juice bottle was modified to produce a gaseous mixture of hydrogen and oxygen when electrolyzing tap water. We used
stainless steel plates as our electrodes. Making small hydrogen and oxygen bubbles and detonating them with an open flame to
show the power of the recombination, we were able to display the demo at UC Davis’ Picnic Day, giving us the opportunity to reach
out to UC Davis students and younger visitors alike.
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EXTREME REDESIGN CONTEST 2007 - FIRST PLACE
For this international engineering contest, I designed a thermoelectric water desalinator powered by photovoltaics. Due to the high
current output from certain photovoltaic configurations, we could evaporate salt water with the use of thermoelectric devices that
pump heat from one side of the module to the other using various PN junctions. A higher current flow increases the pumping power.
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SAE WALKING MACHINE CHALLENGE - DAVIS ROBOTICS TEAM
A hexapedal robot was designed for this international competition where all robot submissions had to move through the use of legs.
The main intention was to make an agile robot that would perform that would perform well on extra-terrestrial terrain. The robot turned
by stabilizing itself on three legs for a short time and then spinning by the center motor. Each joint had a motor with an encoder to
return position data.
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