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Abstract JCF21-5 (2020/12/11) M. Hasegawa et al. (Technova Inc.)

Evaluation of anomalous heat effect (AHE) by the interaction of 3™ re-calcined nano-composite
CNZ7 (CuiNiy/zirconia) sample!-? and H2-gas at ca. 300 degree C RC (reaction chamber) condition
was studied by the comparison of same sample with H2-gas foreground and He-gas calibration
runs. The sample was the third calcined CNZ7 sample, called CNZ7m1r (334 g), exclusively
expecting relevant increase of integrated excess heat. AHE at elevated temperature was clearly
measured with 36-59 W of excess thermal power level through the phase from the rise-up by heater
on to 8 hours elapsed stage. Large increase (over 100 degree C cf. Helium run) of local temperatures
was observed at saturated AHE power phase by the Hz-gas run with 235W heater power mput. We
also observed the increases of temperature at several points along the central line of RC. The most
impressive time-point was of rapid increase after exceeding 300 degree C in the most effective
condition zone near the W2 heater.

We make summary as: Comparison between H2 rmun and He run is effective to evaluate
accurately the AHE excess thermal power, for different samples and in selected RC conditions;
namely, heater input powers, heat capacity of RC (including test sample) and the situation of heat
transfer from RC to outside. Another analysis was done for the increased temperatures of four RC
points of RTD sensors with Helium run, to compare with data by H2 runs. From the engineering
point of view, the more effective RC would be designed one with flat temperature distribution
along the center line of RC, as much flat as possible. The comparison evaluation method of
hydrogen run with helium run 1s effective not only for measuring the excess heat but also observing
dynamic behavior of this kind of metal hydrogen energy along the temperature change.

Any negative effect of He gas for the sample in the RC was not observed till now. but detail
examination should be confirmed from the several points, for example reliability and durability of
sample. and any effect to the amount or the situation of the absorption and desorption of hydrogen
into the sample.
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Comparison of AHE data between H2 and He runs for CNZ7rrr Sample
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1. Excess Thermal Power by MHE Reactions

Wex |
300 (w/kg) CNZ7-H2 | [Mol Ratio: Cu : Ni - zr = 1:7:14| | 300 333/1 PNZ10-D2 | Mol Ratio: Pd : Ni: Zr = 1:10:20
g
250 250
200 I;e;;;;‘NPower 200 Heater Power
W 235W(140,95)
150 ~ W200W 150 m200wW(120.80)

100 ' 100

CNZ7 CNZr CNZ7rr - CNZTrrr PNZ10 PNZ10r PNZ10rr : PNZ10rrr
Re—calcinations: O 1 2 3 Re—calcinations: O 1 2 '3
! After: P di ~|sample: 334g | .Aft;:r: P;‘ocec.eding. [ samele: 470 '
er:Proceeding_ : ITRE
| JCF20 (2019) Takahashi | (JCF20 _(2019)Takahashi
Results of Wex | Wex.incl:easc.ad b.y repeated re—calcinations (both for CNZ7 and PNZ10)

[Issue for Wex calibration]

[Wex was estimated by comparing temperatures between MHE sample hydrogen

Desire by measurements and analysis side people
runs and zirconia beads sample hydrogen runs, for same heater power ]

_> More clear method of Direct Feeling

S

TECHNOVA (2/ )




JCF21-5(2020/12/11) M. Hasegawa et a/. (Technova Inc.)

OMHE C-System at Technova MHE Kobe Laboratory
Schematic ol the C, calorimetry apparatus oif Kobe-U MHE System
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TCé6

Scroll pump { 2]
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2. Calibration Methods of MHE Excess Power

Method 1) Oil mass flow calorimetry by
Toil
Method 2) Average temperature of Max Temp of sample
sample zone: A Trc_av _ \ CNZTrr—He _Wh=235W, Rise—up& Down
f??i(;;.l? * RTDZ2: Tic_2 ——RTD[CHZ7-He)
I . . . — !! Heater1 280 _‘l —— RTDHCHZT-He)
I A.Fter : I O iI t W1 ggg RTD1:Trc_1 :I|I : Egigiig:i
Proceeding_ - oY . 320 A A O N A A 1 e
" " 300 i L +Tre
|JGF20 (2019) emp | =250 - RrOMns
Takahashi - — F0 7 |
— — —- —_— Sensors 2220 Oil out Temp
RTDs & 200
180 |
Heater2) TD2 3 }jg !
120
Vol 100 Equilibrium
60
e 5.0h |
0 - L
Oil: Tcin MHE Chamber :lli:::i)e"ﬂ” 11:00 12:00 13:00 T:;:;ZU HeatOFF 16:00 17:00
Method Former Present OWith same sample, compare temp between H and He runs
Sample | Zr beads (¢1) | MHE powder (1) Measure of direct impression of excess temperature
Gas H2/D?2 He (2 Information of rise—up and time—dependent AHE data
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2. AHE Excess Heat for rise—up and saturated response aron

2-1) Average Sample Temp in RC: RTDav

Broken line: H-gas
line : He gas

2-2) Max Temp of Sample: at RTD2

920 CNZ7rrr: H2 < He Wh=235W 30 220 ONZ7rrr: H2 < He Wh=235W 300
480 30 480 | — ARTD2(CNZ Frrr-He) Cmmmmmmmm== TA===F=""T 330
w0 || Dz ) w || o [ --smrcm) |- a 00
& 400 CNZ7D2SHe(RTDav) — 210 ||~ a0 |———HEIHZCHEID2) |I I‘ -
g 360 |' \ 240 - ..—v 210
2 \ 3 «—ARTD2: ~
E 320 o 210 ‘E::’-_ W88 CNZ7m—H2 | Temp Increment: 210 E:?,
£ 280 Temp increment 180 k5 248 CNZ7m—He 114.1°C 180 £
35 - CNZTrrH2 150 E 5 E
%2&) CNZmrHe 120 Y 120 '—'E
i 160 | S OPENE 1 E ol bl il i P
3 120 - 60 ﬁ ARTD2(MHERR4Y)= o0 B
80 - 50 I8 CNZ7nr H2SHe EEES
30 =
0 CNZ - H><He o
0
0 - 30
10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 —30
Time 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30
Time
(o)
tenﬁioerrzstt]lin 60°C Increment of average sample @ Merits of He Calibration Method:
-More than 100°C increment of RTD?2 1)Direct Impression of Excess Power by MHE AHE
temperature 2 ) Information of transient response
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(1) MHE sample; atomic ratio and weight

&Lk EEIt
Cu Ni Pd Zr Cu Ni Pd Zr
CNZ7 1 I 14 36% 235% T2.9%
PNZ10 10 1 20 23.3% 42%) 725H%

(2) ZrO2 beads—H2 calibration and CNZ7rrr—He calibration

(almost same curves: difference is small enough)

Temp (°C)
400

350

300

250

200

150
100

MHE RC thermal power calibration
Zr2 beads—H2 vs. CNZ7—-He

@ CNZ7rrr—He

120 140 160 180 200 220
Heater Power : Wh(W)

240

Method Former Present
Sample | Zr beads (¢1) | MHE powder
Gas H2/D2 He




Average Temp
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2. MHE AHE; Wex (Excess Power) JRTDav - SBSFA9iREE:RTDa(0)
@®CNZ7m—H2 B e
i A 61 4°C
(3)Increment of Sample Temp 30 | @ONZT b e
Ja0
and Wex .
340 AT pe
ONZ7rmr: He € H2 Wh=235W (140.95) 0 o0 JBELER: Pt o™ dWh/dT=0.85
100 | (235W)
330 ",r' ‘,.-'. |
300 280 G e i
— . CHZ7H2% He(RTDZ) 210 —_ 260 _,-—".‘-’ :
CHET:D2% He(RTDav) 240 5:;1 240 q-"’- I
20 § - dh/dT |
g (1 500)
180 200 |
AR IEEE | ARTDAMHERISS) ,5(,“;- 120 130 140150160 170 180 190 200 210 220 2R35l0 250 260 270
(R ESIBES: No2) CNZImr:D2SHe | 100 [ Heater power : Wh[W] ]
- = = = = === - = 18 - = - -
LI | ‘ 20 o Jéaﬁ;;r ATUC) | MHE RIGIC & 25 H FHgE o _ LRl
|
T .II 60 ED%J ..... Wuizoe (] Py I Wex:59W I
1 CNZ7nr: D2EHe ¥ U L 4 : &
L AT Lo 4':' ]
T] AT 50 | Wex:36W | & FBE: ATav(H2-He)
10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 BB EF e
. 61.4°C 0
120120140150 160170 120190 200 210 220 230 240 250 260 270
B — AT D wihiw)

@ Results of Excess Thermal power by the He calibration method:
1) AHE excess power is observed in direct (intuitive) feeling.
2) For RC average temp (280~400°C), we estimated 36 ~59W excess thermal power
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3. Comparison of Heat calibration for MHE reaction

item Previous method Present method
sample ZrO2 beads (¢ 1) MHE powder
Gas Hydrogen (H2 / D2) Helium ( He )
Merits " = Calibration with same sample
- -information of transient data (dynamics)
*To bake out sufficiently absorbed hydrogen
For transient data, adjust gas pressure to |in MHE sample. (baking process under
attention compensate difference in heat transfer evacuation)
efficiency. (using SQRT mass number) = Correction of heat transfer efficiency for
transient data, using SQRT mass number

(87 )
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Summary::

Calibration of Excess Power by using same sample powder with comparison of H-gas run and He gas run
Is useful for observation of anomalous heat effect (AHE) by nano—Metal Hydrogen Energy (MHE).

[ Merits ]

1) For estimation of excess thermal power:
Observation in direct feeling for excess temperature increment by H-gas, cf. He gas. (Intuitive ! )
For sample average temp (300~500°CT), we observed 36 —59W excess thermal power by AHE.

2 )Dynamic data for rise—up transient:

Temperature dependence of excess power is observable fro room temperature to elevated temperature as
500 deg C. Clear rise—up of Wex was seenin 200°C ~330°C region.

3) For experimental procedure:
Easy calibration of heat vs. temperature. (to shorten experimental time, save time for sample change and
equipment parts change.
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(2) MHE Excess Heat Results (C—System)

| —éIfTJDICHZ?m Mb CNZ7nrHe © PNZ10nmr—D2 235 (140.95) Rise—up. ag0
SRTDavfCHZwe|  a=== 7 ”ul' _______ I60
r-He) e - | lI
- I
ARTDav{PHZ10y P [ 330
¥r-D2) .
- ARTD2(FNZ10m T ‘ 300 I " Heater:W1
D2 ;7 € 4RTD2: Wd8 PHZ10rr-D2 . 270 & I
P10.D2e C7 Hel ’ I CNZTir-He e | | E. p " — =
ETDav) " ’ [ 240 @ HE | 3 p Sy
- FLOD2$ CTHe(| # | E (H0) H/D; |} & (No"‘;)
RTDZ) I — 210 g TC2 RTD4 RTD2
PHZ10rrr-Dv2 —_ ]
CHZ7ri-He 180 ' 1
~ [~ = 8 H}* Heater:W2 | i
EFE (C LS EHFDE G S R B & 1 e2) 1 150 o, T
el il B RTD2MHERE: 5= | ". 120 EE BB i b
. PL0MT-D2€C7rm-He | | = (AED) E rr——
80 :
(kR4S TR ) | | ey | : \
\J | 60 MHER i (CREE)
PADrr-D2 = CTrrr-He 30
0
10:30 11:00 11:30
Time €

Overview: MHE sample temp dynamics (

@RTDNo2[2" from bottom60mm]) ]

increment.

xcess_for broken line] >>
«Especially clear effect for RTD2, from 250°C region can be seen in steep temperature
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Wex . Nano-islands !
Single nano [J\ ZrO2beads + MHE (reborn?) : Reaction sites :
Composite |V powder ! increase !?! |
(set in RC) rore /shell : ~several nm
o] D{H}-atom o D(H}-atom
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