WFC Introduction

Water Fuel Cell Basics

The Water Fuel Cell (WFC) is the heart of the VIC system—the component where electrical energy
interacts with water. Understanding the WFC as an electrical component is essential for successful
VIC circuit design.

What is a Water Fuel Cell?

A Water Fuel Cell consists of electrodes immersed in water, forming an electrochemical cell. Unlike
conventional electrolysis cells designed for maximum current flow, the WFC in a VIC is treated as a
capacitive load designed for maximum voltage development.

Basic WFC Components:

Electrodes: Conductive plates or tubes (typically stainless steel)
Electrolyte: Water (pure, tap, or with additives)

Container: Housing to hold electrodes and water

Connections: Electrical leads to the VIC circuit

WFC as an Electrical Component

Electrically, the WFC presents a complex impedance with both capacitive and resistive
components:

Simplified WFC Equivalent Circuit:
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C edl = Electric double layer capacitance (each electrode)
R sol = Solution resistance (water conductivity)
C _geo = Geometric capacitance (parallel plate effect)

R leak = Leakage/Faradaic resistance

Capacitive vs. Resistive Behavior

Dominant Behavior Phase Angle VIC Relevance

(0 Hz) Resistive Conventional electrolysis
Low (1-100 Hz) Mixed R-C -20° to -60° Transition region
Medium (100 Hz - 50 kHz) Primarily capacitive -60° to -85° VIC operating range
High (>50 kHz) Capacitive -85° to -90° Nearly ideal capacitor

Common WFC Configurations

1. Parallel Plate

Two flat plates facing each other with water between them.

e Advantages: Simple to build, easy to calculate
o Disadvantages: Limited surface area, edge effects
e Typical spacing: 1-5 mm

2. Concentric Tubes

Inner and outer cylinders with water in the annular gap.



o Advantages: Larger surface area, uniform field
o Disadvantages: Harder to machine precisely
e Typical gap: 0.5-3 mm

3. Tube Array

Multiple concentric tube pairs in parallel.

o Advantages: Maximum surface area, scalable

e Disadvantages: Complex construction, uniform spacing critical

e Stanley Meyer's design: Used 9 tube pairs

4. Spiral/Wound

Flat electrodes wound in a spiral with separator.

o Advantages: Very large surface area in compact volume
o Disadvantages: Complex to build, water flow issues

Key WFC Parameters

Electrode Area 10-1000 cm?
Electrode Gap d 0.5-5 mm
Capacitance Ciufe 1-100 nF
Solution Resistance R 10Q-10kQ

sol

Water Properties Matter

C « A, affects gas
production

Cx1/d,Rxd

Sets resonant frequency
with L2

Affects Q factor



The water used in the WFC significantly affects electrical behavior:

Deionized <1 pS/cm Very high Nearly pure capacitor
Distilled 1-10 pS/cm High Low losses

Tap water 100-800 pS/cm Medium Variable by location
With NaOH/KOH >10000 uS/cm Low Traditional electrolyte

VIC vs. Traditional Electrolysis

Traditional Electrolysis:

DC voltage applied

Current flows continuously

Higher conductivity = more efficient
Faraday's law determines gas production

VIC Approach:

High-frequency pulsed/AC voltage
Capacitive charging dominates
Lower conductivity may be preferred
Electric field stress is the focus

Key Insight: In VIC design, the WFC is treated primarily as a capacitor whose value must be
matched to the choke inductance for resonance. The resistive component should be minimized for
high Q, but some resistance is always present due to water's ionic conductivity.

Next: Electrode Geometry & Spacing -

Revision #1
Created 2026-01-01 20:43:41 UTC by Chris Bake



Updated 2026-01-01 20:43:51 UTC by Chris Bake



