
1

Searching for excess heat in Mizuno-type plasma electrolysis

Ludwik Kowalski 1, Scott Little 2, and George Luce 2

1 MSU (Montclair State University), Montclair, New Jersey, USA.
2 ETI (EarthTech International, Inc.), Austin, Texas, USA.

Presented at the 12th International Conference on Cold Fusion; Yokohama, Japan,
November 27 to December 2, 2005

Abstract
Excess heat generated in the glow discharge plasma electrolysis, first reported by
Mizuno and Ohmori (1), has been studied by several researchers, both in Japan (2,
3, 4) and in other countries (5, 6, 7, 8). Most reports, but not all, confirmed
generation of excess heat. Facing this situation we decided to replicate the most
recent experiment (8) in which excess heat was reported to increase with voltage.
Our results do not confirm reality of excess heat.

Introduction
Suppose that a common immersion heater is inserted into a beaker with water. How should

thermal energy released in the container depend on the amount of electric energy supplied? The
answer is in the law of conservation energy. The amount of electric energy, E, supplied to the
cell must be equal to the amount of thermal energy released, Q.

E = Q (1)

But in the setup described in (8) the right side of the above equation was reported to be
significantly larger than the electric energy on the left side. The authors believe that some hidden
energy, presumably nuclear, is released during the plasma electrolysis. That is the essence of the
excess energy claim. Another way of expressing the claim is to say that the coefficient of
performance (COP), defined as Q/E, is larger than unity.

According to (8), the COP at 350 V is between 1.31 and 1.41.

In this experiment, where the electrolyte is always boiling, part of the heat energy produced
goes into vaporizing water and the remainder is lost from the cell through conduction and
radiation. To determine the heat output in this experiment we measure the amount of water
evaporated, multiply by the heat of vaporization (2260 joules/gm) and then add on a correction to
compensate for the non evaporative loses of heat. Expressing this in terms of power (i.e. the rate
at which energy is delivered and released):

Pout = dm/dt * 2260 + Ploss (2)

where Pout is the total heat power produced in the cell, dm/dt is the rate at which mass is lost by
the cell due to vaporization, and Ploss is the heat power lost through conduction and radiation.
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To determine Ploss, we conducted a series of tests in which the electrolyte was boiled with an
ohmic heater at various power levels. Comparing the actual mass loss to the electrical energy
input revealed that, as in (8), the heat loss through conduction, and radiation is reasonably
constant and independent of the electrical input power Pin. That stands to reason because the cell
is always operating at ~100°C and always has approximately the same level of electrolyte in it.
As detailed below we observed a Ploss value of 94 +/- 10 Ws from our cell.

The COP can also be expressed in terms of power as follows:

COP = Pout/Pin (3)

where Pin is the electrical input power.

Experimental setup
As described in (9), this experiment was prompted by desire to either confirm or refute claims

of excess heat reported in (8). That is why our setup was very similar to that used by Fauvarque
et al. Approximately 725 cm3 of the K2CO3 electrolyte (0.2 M) was placed into a polycarbonate
vessel (inner diameter 32.0 cm, depth 11 cm). The initial setup, described in (9), had to be
modified to match (8) as closely as possible. Instead of a spiral Pt anode, we used a cylinder
made from the platinized niobium mesh.

A schematic of our setup is shown in Fig. 1. The height of that cylinder was 5 cm and its
diameter was 6.3 cm. The anode was a 2.38 mm diameter tungsten welding electrode containing
2% of thorium. Both electrodes, and the steam-escape PVC pipe, were mounted on the lid of the
main container. The entire setup was supported by a sensitive scale. The fresh water reservoir,
also mounted on the lid, provided periodic refilling of the vessel. In our case, as described later,
the refilling would not proceed as anticipated. A plastic baffle, near the steam exit, was used to
shield the pipe from occasional splashes of the electrolyte foam and liquid. Some condensation is
expected to occur on the inner surface of the escape pipe, mostly at the section where the
temperature is the lowest. Drops of condensed water could occasionally be seen dripping into a
collector.
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Figure 1. Schematic diagram of our setup

The intensity of splashing during the high voltage electrolysis, had a tendency to increase with
the potential difference between the electrodes. Unless mechanically reduced, such splashing
could possibly create an illusion of a voltage-dependent excess heat. The same kind of illusion
could also occur if invisible droplets of foam, mixed with steam, were ejected. Ideally only water
vapor (plus some hydrogen and oxygen) should escape from the boiling liquid. The photographs
of the entire setup are shown in Figure 2 and 3. Potassium carbonate, used in common
detergents, decreases the surface tension of water and causes foaming (10). Foaming interfered
with constant replacements of evaporated water, used in (8). The head space in our well-closed
cell contained almost nothing but hot water vapor mixed with foam. When bubbles would start
up the refill tube so as to permit water from the reservoir to be displaced into the vessel, the
bubbles would rapidly collapse and disappear completely upon entering the cooler water in the
refill tube. However, when we turned off the power to the cell briefly cooler water vapor would
successfully enter the reservoir and allow the refilling to occur. For that reason replacements of
evaporated water (typically 30 grams) were performed manually before the tests. The electrolyte
was then brought to the boiling point by using the ohmic heater. Masses of water evaporated in
consecutive tests were electronically determined (once every second) from the readings of the
scale. Flexible conductive filaments were used to connect electrical components mounted on the
lid with outside circuits. This did not interfere with precise measurements of masses (better than
0.5%).

The ohmic heater was used to measure Ploss, and to preheat the electrolyte before plasma
experiments. A computer-based data acquisition system was recording average electric currents,
i(t), average potential differences, v(t), and the remaining mass m(t) once every second. The
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Clarke-Hess 2330 Power Analyzer measured power delivered to the cell by simultaneously
sampling v and i at about 2000 Hz, multiplying the pairs of readings together, and averaging the
results over several seconds. The data acquisition system interrogated the Clarke-Hess once per
second to obtain the values for rms I, rms V, and power.

Clarke-Hess VAW meter (model 2330) is designed to measure power of arbitrary waveform
from d.c to 400 kHz. Power is calculated from sampling volts and amperes about 2000 times per
second (16 bit ADCs). Sampling is asynchronous (to stay away from the fundamental and
harmonics of frequencies present in the waveform. The data acquisition program controls the run
length and measures cell current, voltage, power, mass, temperature, and room temperature. The
program also records the date and time, calculates total cell input energy, and plots all variables
to a screen display. Measurements are written to a disk file unique to each run, which permits
later playback and analysis. It also permits transfer of the data to a separate spreadsheet program.
A Startorius model LC620S digital scale (resolution 0.01 gram) was connected to the data
acquisition system. The electrical setup is shown in Appendix 1.

Ohmic heater results
The direct current power supply of our ohmic heater was similar to that used during the plasma

electrolysis. Time dependencies of E and m, at constant electrical power, are shown in Figure 5.

Figure 2. The photo of the setup showing the foam above the electrolyte. The dark cushion below the vessel
helped to prevent bouncing of the scale. The inner diameter of the white PVC pipe was ~2 cm


