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The siuwzuon 15 complicated by the fact that the electrochemical cell gonermies hydrogen and
oxygen, approximately acconding to the clectrochemical process that requires 1.53 volts drop in
near-equilibrium.  Thus, the gas which is catalytically recomhined within the electrochamical
cell produces a very substantial amousi—Z-scombination power (typically 4-6 W) at the top
of the cell, well above the mmptnlu@ﬁm A primary criterion of the cell design is to
cosure that essentally the only place (5==5is hest 10 go is into the calorimetric fluid, and the
purposa of the venluri is to ensure that T2 TDs are sensitive only (0 (otal power and not maore
sensilive to power produced at one poifF 5[ & cell than at another,
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Only cenain cells provide excess heat((5 those are staied to be ones in which the cathode
surface is treated approprictely, ei »-Hinor chemical constituents in the electrolyte (Si or
Al), or by icu-beam bombardment. , It is thought that ome batch of cathode Pd
works, and another does not produce excess We were told that the silica rods that support
the imode are essential (o observe excels heli— presumably because of silica dissolution in the
clectrolyte. So many influences are be af 'work that it would be easy enough (o excuse
the lack of excess power in a parti % Dﬁ
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In any case, it takes hundreds of hours of canditioning of the cell before a reduction to near-zero

cumrent and a subsequent ramp up of  appear (o yield some excess heat. The magnitude
of excess heat is deduced by s the maasured calorimetric power the sum of the
heater pawer and the slectrochemical wer (I x V),

The uncertainly in excess power measurement is about 50 mW, bat the excess power appears
to be on the order of 300 mW or even 1 W peak., However, excess power i still 2 deduced
quantity and depends upon the calibration of the calorimeter.

A desirable feature of the experiment in thet the calorimeter is to & considersble extent self
calibrating. That is, if it were possible 1o majnimn the total power within the calorimeter the
same, the output temperaturo (ot teTperc=== =so tithes flow raz) should be constant, and RTD
and mass measurements ar¢ newr cnough aiiblute that there is little chance for eror there. An
sdchticmal complexity comes from heatZ=singe from the calorimeter to the bath, which is
determined routinely by the difference the ‘heater input (in case of no or insignificant
power (o the elecoochemical cell) @wm flow calorimeter power. A small
complication enters because it is im =0 keep the cathode from "de-loading"”, and that
requires the continued passage of some £== current through the cell.
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The temporary detection of excess power tparticularly if it returns to sero after a period, and
never goes negative) can be measured-zuis [sensitively. However, thers are a mumber of
potential confounders (dirt offects) that Mimic such an excess power, One would be an
incrcased apparent temporature of the RTDs, which are nominally 100-ohm platinum
resistors, (q[e
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The single digital meter used to measure GIIZf the parameters of the experiment, steps from one
10 another within & 4 mimts measaring fi==/al. To a cunsiderable extent (prrticularly with the
RTDs), the use of a single meter red ally the prospect for emor. However, bocause
some of the measurementa are far more suscoptible than others to corruption, the use of & single
meter does not totally eliminnte the possibility of mpasurement error. For instance, with & one
percent cffect on a 12 W power level, the 1otal temperature span is about 3 K, and the one
percent about 30 mK. An RTD has a resistance proportional (0 temperature, so that the
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