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Weighing mode:

The upward force on

the coil is the product

of the current (I), the
magnetic field strength
(B), and the length of wire
in the coil (L). It exactly
equals the weight (mqg)

of the test mass. Therefore
mg = IBL.

Source : https://tinyurl.com/fpwrdr7v

HOW A KIBBLE BALANCE
(VIRTUALLY) COMPARES
ELECTRICAL POWER AND
MECHANICAL POWER

Weighing mode:

The upward force on

the coil is the product

of the current (I), the
magnetic field strength
(B), and the length of wire
in the coil (L). It exactly
equals the weight (mg)

of the test mass. Therefore

mg = IBL. Force/weight of the

test mass equals
the mass (m)
times the local

gravity (g).

Velocity mode:
The voltage (V)
induced in the
coil as it moves
equals velocity
(v) times BL.

Weighing Mode: mg=1IBL Velocity Mode: V =vBL
so mg/l=BL soV/v=BL

BL is the same in each case and cancels out. Thus
IV (watts elec. power) = mgv (watts mech. power)
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i (&= #)- & Camera (Phone) x1

ooz - DIY Tripod x1

T E- & Oscilloscope x1
TRERE- & Power Supply x1
R Ek- % Dightal Multimeter x1
pRxT- 4 DIY Balance x1
P8 - 47 Coil x1

TREFIE Wire several

2R (AR 3+ B Weight (Screw) x10
Tracker (#ix §2) Tracker (Software)
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o HE #5% Weighting Mode 1/ m (kg/A)

11.58

1.35855
1.12159
1.15311
1.09751
1.05967
1.04115
1.04249
1.01301
1.0087

1.31425
1.09033
1.13821
1.12974
1.05345
1.04315
1.0456
1.02683
1.03528

1.33083
1.23851
1.1421
1.08715
1.06943
1.04463
1.04883
1.02619
1.01093

1.30855
1.15268
1.14352
1.09026
1.05535
1.05004
0.97642
1.03892
1.01984

1.25881
1.11399
1.08096
1.06073
1.05604
1.0433
1.0397
1.00368
0.99145

1.33808
1.20207
1.11153
1.11523
1.10803
1.06262
1.03225
1.03731
1.02549

0.03114
0.05189
0.02469
0.02184
0.01907
0.0073
0.0249
0.01255
0.01388

1.31818
1.1532
1.12824
1.09677
1.067
1.04748
1.03088
1.02432
1.01528

43



£ % Result
« H ¥ -5 Weighting Mode

1

—=1.015
m

| B | uM
= (n+ )—+(—)

<<
S | =

(A/KQ)

IB° m




& % Result

i B i2;7% Velocity Mode

EbIE T

O 00 N O L1l b W N - O

e N e T e = S S
©W o ~NOWU D WN R O

VLR

10.1941
9.56309
10.7852
8.85028
9.70218
9.73257
8.59381
10.1399
8.701821
8.014257
10.00149
6.306043
10.08933
9.911127
9.481919
8.734616
10.25816
9.671381

RA2

0.94469
0.858768
0.938922
0.863243
0.930221
0.915842
0.870153
0.882692
0.866112
0.885195
0.934478
0.876391

0.91391
0.940071
0.939068
0.890392
0.885893
0.902721
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37
38

<

— @
vV m

8.193899 0.784708
9.071113 0.852839
9.368711 0.901246
9.340353 0.830779
10.5425 0.83371
10.842 0.91473
11.0817 0.92102
10.7219 0.93774
8.307284 0.7689
9.596577 0.859014
9.800638 0.88882
9.263874 0.871244
9.720707 0.900777
9.71146 0.903446
10.4576 0.913446
9.58511 0.864104
9.88522 0.907305
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g:

v.1
V m

Yy | AHE R’
0 10. 1941 0. 94469
2 | 10.7852 | 0.938922
4 | 9.70218 | 0.930221
o | 9.73257 | 0.915842
10 | 10.00149 | 0.934478
12 | 10.08933 0.91391
13 | 9.911127 | 0.940071
14 1 9.481919 | 0.939068

17 1 9.671381 | 0.902721
24 | 9.368711 | 0.901246
27 10. 842 0.91473
28 | 11.0817 0. 92102
29 | 10.7219 0.93774
34 | 9.720707 | 0.900777
3o | 9.71146 | 0.903446
36 | 10.4576 | 0.913446
38 | 9.88522 | 0.907305

AvQ.

10.07992

SD

0.517245
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AvQ.

9.916105

SD

0.250633

o | 10.1941 | 0.94469
4 | 970218 | 0.930221
5 | 9.73257 | 0.915842
10 | 10.00149 | 0.934478
12 | 10.08933 | 0.91391

13 | 9.911127 | 0.940071
17 | 9.671381 | 0.902721
34 | 9.720707 | 0.900777
35 | 9.71146 | 0.903446
36 | 10.4576 | 0.913446
38 | 9.88522 | 0.907305
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