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the measurement must be performed with high accuracy and reliability, so that any possible 
excess heat production can be established beyond any doubt, as no known processes exist 
which can explain any abundant heat production in the E-Cat reactor. 
 
The present report describes the results obtained from evaluations of the operation of the E-Cat 
HT in two test runs. The first test experiment, lasting 96 hours (from Dec. 13th 2012, to Dec. 
17th 2012), was carried out by the two first authors of this paper, Levi and Foschi, while the 
second experiment, lasting for 116 hours (from March 18th 2013, to March 23rd 2013), was 
carried out by all authors. Both experiments were performed on the premises of EFA Srl, Via del 
Commercio 34-36, Ferrara (Italy).  
 
The tests held in December 2012 and March 2013 are in fact subsequent to a previous attempt in 
November 2012 to make accurate measurements on a similar model of the E-Cat HT on the same 
premises. In that experiment the device was destroyed in the course of the experimental run, when 
the steel cylinder containing the active charge overheated and melted. The partial data gathered 
before the failure, however, yielded interesting results which warranted further in-depth 
investigation in future tests.  Although the run was not successful as far as obtaining complete data 
is concerned, it was fruitful in that it demonstrated a huge production of excess heat, which 
however could not be quantified. The device used had similar, but not identical, features to those of 
the E-Cat HT used in the December and March runs.  
Besides some minor geometrical differences, in the E-Cat HT used for the November test the 
charge in the inner cylinder was not evenly distributed, but concentrated in two distinct locations 
along the central axis. In addition, the primer resistor coils were run at about 1 kW, which might 
be the cause of the ensuing device failure. For these reasons, a more prudent reactor design was 
chosen for the test held in December and March, by distributing the charge evenly along its 
container cylinder, and limiting the power input to the reactor to 360 W. 
 
Since the test in November shows some interesting features, we shall describe some of the 
results from this test in some detail before discussing, in the subsequent sections, the results 
from the December and March runs. Figures 1 and 2 refer to the November test, and show, 
respectively, the device while in operation, and a laptop computer capturing data from a 
thermographic camera focused on it. An Optris IR camera monitored surface temperature trends, 
and yielded results of approximately 860°C in the hottest areas. 
 

 
 
Figs. 1-2. Two images from the test performed on Nov. 20th 2012. Here, the activation of the 
charge (distributed laterally in the reactor) is especially obvious. The darker lines in the 
photograph are actually the shadows of the resistor coils, which yield only a minimal part of 
the total thermal power. The performance of this device was such that the reactor was 
destroyed, melting the internal steel cylinder and the surrounding ceramic layers. The long-
term trials analyzed in the present report were purposely performed at a lower temperatures for 
safety reasons. 
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Fig. 5. E-Cat HT on support frame. The power cables to the internal resistor coils are visible, 
as well as the IR camera in the lower part of the photograph. 
 
Electrical measurements were performed by a PCE-830 Power and Harmonics Analyzer by PCE 
Instruments with a nominal accuracy of 1%. This instrument continuously monitors on an LCD 
display the values of instantaneous electrical power (active, reactive, and apparent) supplied to the 
resistor coils, as well as energy consumption expressed in kWh. 
Of these parameters, only the last one was of interest for the purposes of the test, which was 
designed to evaluate the ratio of thermal energy produced by the E-Cat HT to electrical power 
consumption for the number of hours subject to evaluation. The instrument was connected 
directly to the E-Cat HT cables by means of three clamp ammeters, and three probes for voltage 
measurement. 
A wristwatch was placed next to the wattmeter, and a video camera was set up on a tripod and 
focused on both objects: at one frame per second, the entire sequence of minutes and power 
consumption were filmed and recorded for the 96-hour duration of the test. 
 

 
 

Fig. 6. The video camera on its tripod framing the display used for electrical measurements (PCE-
830), and recording at 1 frame p.s. for the whole duration of the test. 
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the consumption measurements of the E-Cat HT, those inherent in the limited range of 
frequencies upon which the IR cameras operate, and those linked to the calculation of average 
temperatures.  
 
From (8) and from (17) we have: 
 
1568 + 466 = (2034 ± 203) [W]        (18) 
 
COP = 2034/360 = 5.6 ± 0.8         (19) 
 
assuming a 10% error in the powers. Plot 2 shows produced vs. consumed energy. Radiated 
energy is actually measured energy; total energy also takes into account the evaluation of natural 
convection. Data are fit with a linear function, and COP is obtained by the slope. 
 

 
 
Plot 2. Thermal energy produced (kWh) versus electrical energy consumed (kWh). 
 
Ragone Chart 
As we have seen, the weight of the active charge of the E-Cat HT plus the weight of the two metal 
caps sealing the inner cylinder is equal to 0.236 kg. 
If we assign this value to the charge powders, we shall be overestimating the weight of the charge; 
thus, our calculation of the values of power density and the density of thermal energy may be 
regarded as a lower limit. 
 
For power density we have: 
 
(2034-360)/0.236 = (7093 ± 709)  [W/kg]       (20) 
 
Thermal energy density is obtained by multiplying (20) by the number of test hours: 
 
7093·96 = 680949 [Wh/kg] ~ (6.81 ± 0.7) · 105 [Wh/kg]     (21) 
 
Figure 9 shows the "Ragone plot of energy storage", a typical diagram in which specific energy 
is represented as a function on a logarithmic scale of the specific power of the various energy 
storage technologies [Ref. 7]. Power density and thermal energy density found for the E-Cat HT 
place this device outside of the area occupied by any known conventional energy source in the 
Ragone chart. Given the deliberately conservative choices made in performing the measurement, 
we can reasonably state that the E-Cat HT is a non-conventional source of energy which lies between 
conventional chemical sources of energy and nuclear ones. 
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PART 2: THE MARCH TEST 
 
 

Device and experimental set-up 
The March test was performed with a subsequent prototype of the E-Cat HT, henceforth termed 
E-Cat HT2, differing from the one used in the December test both in structure and control system. 
Externally, the device appears as a steel cylinder, 9 cm in diameter, and 33 cm in length, with a 
steel circular flange at one end 20 cm in diameter and 1 cm thick. The only purpose of the 
flange was to allow the cylinder to be inserted in one of various heat exchangers, which are 
currently under design. As in the case of the previous model, here too the powder charge is 
contained within a smaller AISI 310 steel cylinder (3 cm in diameter and 33 cm in length), 
housed within the E-Cat HT2 outer cylinder together with the resistor coils, and closed at each 
end by two AISI 316 steel caps. 
The outer surface of the E-Cat HT2 and one side of the flange are coated with black paint, 
different from that used for the previous test. The emissivity of this coating, a Macota® enamel 
paint capable of withstanding temperatures up to 800°C, is not known; moreover, it was not 
sprayed uniformly on the device, as may be seen from the non-uniform distribution of colors in 
adjacent areas in the thermal imaging. 
 

 
 
Fig. 10. Flange of the E-Cat HT2 used for the March test. The flange is meant to facilitate 
insertion of the device in a heat exchanger. Electrical power is fed through the two yellow wires. 
The third connection was verified to be a PT100 sensor, used to give a feedback temperature signal 
to the control box in order to regulate the ON/OFF cycle. 
 
The E-Cat HT2's power supply departs from  that of the device used in December in that it is 
no longer three-phase, but single-phase: the TRIAC power supply has been replaced by a control 
circuit having three-phase power input and single-phase output, mounted within a box, the 
contents of which were not available for inspection, inasmuch as they are part of the 
industrial trade secret. But the main difference between the E-Cat HT2 and the previous model 
lies in the control system, which allows the device to work in self-sustaining mode, i.e. to 
remain operative and active, while powered off, for much longer periods of time with respect to 
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frequencies upon which the IR cameras operate, and those linked to the calculation of average 
temperatures.  
The energy produced by the E-Cat HT2 during the 116 hours of the test is then: 
 
Produced EnergyE-Cat HT2 = (816-283.5) · 116 = (6.2 ± 0.6) · 104 [Wh]   (27) 

 
From (27) one may gather the parameters necessary to evaluate the position held by the ECat 
HT2 with respects to the Ragone Plot, where specific energy is represented as a function on a 
logarithmic scale of the specific power of the various energy storage technologies [see Ref. 8]. 
 
For power density we have: 
 
(816-283.5)/0.001 = 532500 [W/kg] ~ 5 · 105 [W/kg]     (28) 
 
Thermal energy density is obtained by multiplying (28) by the number of test hours: 
 
532500 ·116 = (6.2 ± 0.6) · 107 [Wh/kg] ~ 6 · 107 [Wh/kg]     (29) 
 
It is easy to infer from the Ragone chart, another example of which may be seen below in fig. 15 
below, that these values place the E-Cat HT2 at about three orders of magnitude beyond any 
other conventional chemical energy source. 
 

 
 
Fig. 15. Another version of the Ragone Plot of Energy Storage [Ref. 8]. In this plot, specific 
volumetric and gravimetric energy densities are presented for various sources. The ECatHT2, 
out of scale here, lies outside the region occupied by conventional chemical sources. 
 
 As it was not possible to inspect the inside of the control box, let us now repeat the last 
calculations supposing, as a precautionary measure, that all power consumption is assigned to the 
E-Cat HT2. 
According to this logic, and assigning to the E-Cat HT2 the maximum value of error given by 
(24), namely (816 - 16)W = 800 W, one gets: 
 
Conservative Power ConsumptionE-Cat HT2 = (920/100) · 35 = (322 ± 32) [W]  (30) 
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Starting from any lowest point of the blue curve, one can distinguish three distinctive time 
intervals. In the first, emitted power rises, while remaining below the red line representing 
consumed power. In the second, emitted power rises above consumed power, and approaches its 
peak while the resistors are still on. In the third, after the resistors have been turned off, emitted 
power reaches its peak and then begins to fall to a new minimum value, whereupon the resistors 
turn on again. In the first time interval, emitted power is less than consumed power; but already 
in the second the trend reverses, and continues as such into the beginning of the third. Plot 8, 
which gives an expanded view of Plot 7, the three intervals are visually enhanced for the sake of 
clarity. 
 

 
 
Plot 8. Detail taken from Plot 7, reproducing the first two periods of the cycle. The three time 
intervals in which each period may be divided are labeled by Roman numerals. 
 
Further food for thought may be found by analyzing the trend of the ratio between energy produced 
and energy consumed by the E-Cat HT2, during the time interval shown in Plot 7. The blue curve 
in Plot 9 is the result of the analysis, and is reproduced here together with the red curve of power 
consumption normalized to 1. Basically, for every second taken into account, the corresponding 
value of the blue curve is calculated as the ratio between the sum of the power per second emitted 
in all the previous seconds, and the sum of the power per second consumed in all the previous 
seconds. 
 

 
 
Plot 9. The blue curve is the result of the ratio between energy produced and consumed by the 
E-Cat HT2, with reference to the same time instants dealt with in Plot 7. The red curve represents 
the ON/OFF trend of the resistor coils normalized to 1. 
 
All the above trends are remarkable, and warrant further in-depth enquiry. 
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