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AbStraCt This research seeks to tackle the issues of power variability, efficient response to peak demand curves, and To effectively model component characteristics such as the battery’s
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from a century’s reliance on combustion engines to its electrical industry at large can be determined through extrapolated data. The HESS Con.figuratlon hypothesized to pu!se discharge and random load tests will be used to assess the design
counterpart. Through this process, however, the carbon footprint caused have the most significant impact to these variables is discussed in the below section. efﬁc;ag:y. If these sample load te.sts .sh.owl that the design redu.ces ’Fhe
by battery production for electric vehicles is detrimental to the : vgrlatlon o.f the battery power, this will indicate that the go-kart iteration
environment and leads to increased costs due to degradation over time Hybr'ld Energy Storage SyStem will work similarly when subjected to real-world loads.
and material supply constraints. The rise of alternative energy storage . . | | f
resources such as ultracapacitors (UC) are considered to have several A hybrid energy stc.)rage.system topology.can tak.e many forms. Previous _research explores seve_ral battery 35 |
benefits to a typical EV design by being configured with the battery and L_JC system orlqntathns that come with varying use cases aqd .beneflts. These tqke shape in the form A M
systems to alleviate its common limitations of using UCs in series with batteries to sooth battery current variation, UCs used to intake back emf from 2 3 |
' excess charge, utilizing added voltage regulators to maximize efficient power consumption, etc. Trending >
This research proposes a hybrid energy storage system (HESS) that across these designs is a goal of limiting variation in output from the batteries, a trait corresponding with | T v e o p——p— e Jy—
puts the lithium batteries, typically seen in EVs, in parallel with a UC degradation of cells. Ease in output variation is desired in the SSR design as well. Experiment result for random load test |
module. To maximize this topology’'s benefits, a processor hierarchy is < e e 5 2000 4%28 i 6000 8000
iImplemented to switch between the two power systems depending on 48V, 100A, 165F, 53 Wh Flall Eftact Sensor DC-DC Solid State Relay (x2) = . . .
: : : igure 4. Past Simulation vs Experimental
demand curves and sensory data. This design is centered on two factors: - a = Data Correlation (Yao)
quicker response time to peak power demand and relinquishing peak M Voltage L
current flow from batteries to the UC module. IEEE UCF’s Super State S oy B IS Mhoor i2) Super State Racer Perect
Racer (SSR) project implements this design by converting a combustion > > > DU TR Ry Re
go-kart to this proposed HESS configuration for enhancing back end | The Super State Racer team within IEEE UCF has begun the conversion
control, and extrapolating results to the EV industry. of a gasoline powered go-kart to the proposed HESS EV design. This
ESP-32 Microcontroller Initial version of the design seeks to build a cost effective prototype as a
Energy Storage Mechanisms T eseitFt) DusiGors —— proof of concept for the switching apparatus and proper programmability
x discussed in the HESS section. Following the data received from this
Commercially developed beginning in the 1930s, lithium-ion batteries Teonay ) Micsaconralon(cl) model and the confirmation of its functionality, two future paths will be
(LIB) are now used in many portable electronics and are the backbone of ARM Cortex-M7 CPU | EHEHES St s taken by the team. To get as close as possible to the impact this topology
all industry-grade electric vehicles. Compared to other energy storage 3 BB 0 would have on industry, the capacity of SSR version 2 will approach
systems, their high energy density and low self-discharge make them ;j that of an industry grade ESE
premier candidates for high capacity EVs. Though LIBs have been LiFePO4 Headway Cells o | vehicle and be put under
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come without cost. The mining of the scarce metals and their usage in o s R ] performance. Version 1 will
LIB production creates immense pollution, unjust global mining practices, ra 00000 continue to provide valuable
and the disposal of LIB leads to detrimental environmental waste. : : : : : ) knowledge to  students
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MATLAB simulations aim to develop accurate data on the validity of the HESS’s impact on these factors. gy Bl s Eaiiarseln aml the Flernds Fover Sleienies Cemies



