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Project Overview

APurpose : Efficiently produce hydrogen gas (H.,)
from an electrolysis system for future alternative
energy devices, such as fuel cells and hydrogen
Internal combustion engines

AFocus : Maximize hydrogen gas production from
eIectronS|s process

NH ;-based electrolysis

' Electrode materials

' Electrical configurations

| Cell enclosure design Q
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Importance of Hydrogen
AThe use of hydrogen allows for the possibility of
a fossil fuel free energy future
' No NO,, Sa,, or CO, emissions (pure H, fuel cells)
" No dependence on foreign oil sources
- Ammonia can be obtained from renewable sources
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Uses of Hydrogen

AProgress Energy H , Bus Project

[ Progress Energy has teamed up with Ford to produce a
V-10, E-450 bus designed specifically for internal
combustion of H,. These 12passenger shuttle busses
transport visitors around the Orlando airport and get a
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Uses of Hydrogen

AFord PEM Fuel Cell Vehicle

[ Through innovation of Progress Energy and Ford
Motor Company, a fuel cell vehicle was born. This car
features a 4 kg H, tank giving it a range of 200 miles

with H ,O as the only emission.
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Final Design Goals of AEC System

AProduce a minimum of 1 L H,/min with a
maximum of 12 V and 50 A

AEfficiency goal of 70% (Faraday efficiency and
thermodynamic efficiency)

AEase of maintenance and operation

AComplete corrosion resistance to electrolyte
solution

AProfessional assembly

AFuture possible compatibility with fuel cells and
Internal combustion engines
&

\‘""‘ University of

Central

Florida
N7 Progress Energy



Prototype Construction Plan

ATwo prototypes created

[ Prototype 1: for testing purposes, suitable for
optimizing cell parameters

[ Prototype 2: incorporates optimal parameters
from initial prototype, aesthetically pleasing, ease

of use

APr ot oty
and ana

APrototy

machined/constructed in late Mar, early g‘h
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Prototype 1

ADesigned to allow for testing under various
conditions

' Variable electrolyte composition/concentration

' Variable electrode materials

' Variable electrode spacing

' Variable electrical configurations

AConstructed using similar materials as final
prototype

PVC enclosure

 316SS electrical connections

 316SS and NiFe nanecoated 316SS gqﬂ
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Prototype 1 Design

APVC enclosure with electrode spacer
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Prototype 1 Design

APVC enclosure

[ Same material as final prototype design
(determined from previous semester analysis)

[ Pre-built box enclosure; utilized for ease of testing
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Prototype 1 Design

A Electrode Spacers

[ Multiple spacers created for testing effects of different
number of electrodes and different electrode spacing

[ Easy to put in/take out of testing enclosure
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Prototype 1 Design

AElectrodes
[ 316SS and nanecoated NiFe 316SS materials
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