Correction Tablefor an Alcoholometer Calibrated at 20°C
Draft 1 by Geoff Redman

An acoholometer is a device that measures the
concentration of ethanol in a water-ethanol
mixture (often in units of %abv — percent alcohal
by volume). The depth to which an
alcoholometer sinksin awater-ethanol mixtureis
related to the massdensity of the mixture, but the
device is calibrated to indicate the concentration
of ethanol a some fixed temperature. The
density of a water-ethanol mixture varies with
the temperature as well as the concentration of
ethanal; therefore, a corredion table is required
if one wants to measure the concentration of
ethanol at a temperature other than the one at
which the alcoholometer was cali brated.

Hereis abrief description of how, based on data
tables, | calculated a crredion table for an
alcoholometer cdibrated at 20°C (°C — degrees
Cdsius). One data table relates the
concentration of ethanol in %abv (0 to 100 in
steps of 1) to the density in g/cm?® (to 4 dedmal
places) for a temperature of 20°C. ¥ | fit 6th
degreepolynomials to oltain bath the density as
afunction of concentration and the concentration
as a function of density. A second data table
shows how the volume of a water-ethanol
mixture changes with temperature in °C (0 to 50
in steps of 5) and the oncentration of ethanol in
%abv (0 to 100 in 17 uneven steps).? |
lineaized the data in the second data table to
"fill in the gaps' and show the fractional volume
change for temperature in °C (0 to 50 in steps of
1) andthe @mncentration of ethanal in %abv (0 to
100in steps of 1). For each mixture temperature
in °C (i.e, 0to 50 in steps of 1), each ethanol
concentration - in %abv and correded to 20°C -
(i.e, 0to 100in steps of 1) was converted to a
corresponding censity at 20°C. Next, the density
of each concentration was volume rreded to
refled the ‘actud’ mixture temperature, on the
basis that the density varies inversely with the
fractional volume change. Then, this correded
density was converted back to the ehanol
concentration that would be measured with the
device. Note that | have ignored temperature
eff eds on the alcoholometer material.

How to use the correction table;

The rredion table can be used as follows:
under the clumn corresponding to the mixture
temperature, find the measured value of the
ethanol concentration and read the actua
concentration in %abv in the left column of the
samerow.

Some definitions and equations used in the
calculation of the correction table:

C isthe ethanol concentration in %abv
at 20°C,
p isthe mass density of the water-ethanal

mixture at 20°C with an ethanol
concentration C,

Cum is the measured ethanol concentration in
%abv at temperature T,
Pu isthe mass density of the water-ethanal

mixture at temperature T with a
measured ethanol concentration Cy,

1% isthe fractional changein volume of the
water-ethanol mixture at temperature T
and an ethanol concentration C at 20°C,

1) Begin with amatrix Ci; wherej is the index
of temperature T (i.e., columns correspond
to temperature in °C from 0 to 50 in steps of
1) and i is the index of concentration (i.e.,
rows correspond to ethanol concentration in
%abv at 20°C from 0 to 100 in steps of 1).
Note that each column vector in this matrix
isequal.

2) The matrix o ; is found by the function p =
p(C; ;) obtained by a 6™ order polynomial fit
of tabular data gained from experiment.

3) Thedensity matrix py j at temperature T can
be predicted by pwi -0, /(1 + v;), where v
was obtained by the linearization of
experimental data over the range of interest.
See the derivation below.

Ap=py—-p=mLVu—1V)
=m(V- Vi) /(W)
notethat Vy= (1 + v) V,
sothenAp= —(M\V) v/(L+ v) = —pv/(1+ V),
andthereforepy=p-pv/(1+ v)=pl/d+ V).
Note that densities outside of the range of p
areignored.

4) Thematrix Cy;  isfound by the function C =
C(pwmi,) that is the inverse of the density
function mentioned in step 2. Note that any
concentrations outside of therange of C;; are
ignored.

5) The comparison of Ci, and Cy;; comprises
the a coholometer correction table.

Many thanks to Mr. Zwick for supplying me
with the data tables.

[1] Table 3, Tanner & Brunner, "fruit obstbrennerei today",
Heller Schwabisch Hall (ISBN 3-9800 498-0-9)

[2] Table5, ibid.
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page 1 of 4 - Correction table for an al coholometer calibrated at 20°C (under column corresponding to mixture temperature, find measured
value of ethanol concentration in %abv and read the actual concentration in the left column of the same row)

Actual C (%abv)\T ('C) 0 1 2 3 4 5 [3 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
0 00 02 03 05 07 08
1 05 06 07 09 10 12 14 15 17 19
2 07 07 07 07 07 07 07 08 08 08 09 10 11 12 13 14 15 16 17 19 20 22 24 25 27 29
3 16 16 16 16 16 16 16 17 17 18 18 19 20 21 22 23 25 26 27 29 30 32 34 36 38 39
4 25 25 25 25 25 25 26 26 27 27 28 29 30 31 32 33 35 36 37 39 40 42 44 46 48 50
5 35 35 35 35 35 34 35 36 36 37 37 39 40 41 42 43 45 46 47 49 50 52 54 56 58 6.0
6 44 44 44 44 44 44 44 45 46 46 47 48 50 51 52 53 55 56 57 59 60 62 64 66 68 7.0
7 52 52 52 52 52 53 53 54 55 55 56 58 59 60 62 63 64 66 67 69 70 72 74 76 78 80
8 61 61 61 61 61 61 62 63 64 64 65 67 68 69 71 72 74 75 77 78 80 82 84 86 89 091
9 69 69 69 69 69 69 70 71 72 73 74 76 77 79 80 81 83 85 87 88 90 92 95 97 99 101
10 7 77 77 77 78 78 79 80 81 82 83 85 86 88 89 91 92 94 96 98 100 102 105 10.7 109 11.2
11 85 85 86 86 86 86 88 89 90 91 92 94 95 97 98 100 10.2 104 106 108 11.0 11.2 115 11.7 12.0 122
12 93 94 94 94 95 95 96 97 99 100 10.1 103 105 106 108 109 11.1 113 116 11.8 12.0 123 125 128 13.0 133
13 10.1 10.2 10.2 10.2 10.3 10.3 10.5 10.6 10.8 109 11.0 11.2 114 115 11.7 11.8 1211 123 125 128 13.0 133 135 138 14.1 143
14 109 109 110 11.1 111 11.2 113 115 116 11.8 119 121 123 124 126 128 13.0 133 135 13.8 140 143 146 148 151 154
15 116 11.7 11.8 119 119 12.0 122 123 125 127 128 13.0 13.2 134 136 13.7 140 142 145 147 150 153 156 159 16.2 16.5
16 12.4 125 126 127 128 129 13.0 13.2 13.4 135 137 139 141 143 145 147 149 152 155 157 16.0 16.3 16.6 16.9 17.2 175
17 13.2 133 134 135 13.6 13.7 139 141 143 144 146 148 150 152 154 156 159 16.2 16,5 16.7 17.0 17.3 17.6 18.0 18.3 18.6
18 139 141 142 143 144 146 148 149 151 153 155 157 159 16.1 164 16.6 169 17.2 17.4 17.7 18.0 183 18.7 19.0 19.3 19.7
19 14.7 148 150 15.1 153 154 156 158 16.0 16.2 16.4 16.6 168 17.1 17.3 175 17.8 18.1 184 187 19.0 19.3 19.7 20.0 20.4 20.7
20 154 155 157 159 16.0 16.2 16.4 16.6 16.8 17.0 173 175 17.7 18.0 18.2 185 18.8 19.1 19.4 19.7 20.0 20.3 20.7 21.0 21.4 217
21 16.1 16.2 16.4 16.6 16.8 17.0 17.2 17.4 17.7 179 18.1 184 186 189 19.1 194 19.7 20.0 20.4 20.7 21.0 21.4 21.7 221 224 228
22 16.7 17.0 17.2 17.4 17.6 17.8 18.0 183 185 18.8 19.0 19.3 195 19.8 20.1 20.3 20.7 21.0 21.3 21.7 22.0 22.4 227 23.1 23.4 238
23 17.4 17.7 179 18.1 183 18.6 18.8 19.1 19.4 19.6 19.9 20.2 20.4 20.7 21.0 21.3 21.6 22.0 22.3 22.7 23.0 23.4 23.7 241 245 248
24 18.2 184 186 18.9 19.1 194 19.7 19.9 20.2 20.5 20.8 21.1 214 216 21.9 222 22.6 229 233 23.6 240 244 247 251 255 258
25 18.9 19.1 194 19.7 19.9 20.2 20.5 20.8 21.1 21.4 21.6 22.0 223 226 229 232 23.6 23.9 243 246 250 254 258 26.1 26.5 26.9
26 19.6 19.9 20.2 20.4 20.7 21.0 21.3 21.6 21.9 222 225 228 232 235 238 242 245 249 253 256 26.0 26.4 26.8 27.2 27.6 28.0
27 20.3 20.6 20.9 21.2 215 21.8 222 225 228 23.1 234 237 241 244 248 251 255 259 263 266 27.0 27.4 27.8 282 28.6 29.1
28 21.1 21.4 21.7 22.0 22.4 22.7 23.0 233 23.6 240 243 247 25.0 254 25.8 26.1 26.5 26.9 27.3 276 280 284 289 29.3 29.7 30.1
29 21.8 222 225 229 232 235 239 242 245 248 252 25.6 259 26.3 26.7 27.1 27.5 279 282 286 29.0 29.4 299 30.3 30.8 312
30 22.6 23.0 23.3 23.7 24.0 24.4 247 251 254 257 26.1 26.5 26.9 27.3 27.7 28.1 285 289 29.2 296 30.0 305 309 314 318 323
31 23.4 237 241 245 248 252 256 259 263 26.6 27.0 27.4 27.8 28.2 28.6 29.0 29.4 29.8 30.2 30.6 31.0 315 319 324 328 333
32 241 245 249 253 25.6 26.0 264 26.8 27.1 27.5 27.9 283 28.7 29.2 29.6 30.0 30.4 30.8 31.2 31.6 320 325 329 334 338 343
33 249 253 25.7 26.1 26.5 26.9 27.2 27.6 28.0 284 288 29.2 29.7 30.1 30.5 31.0 31.4 31.8 322 326 33.0 335 339 344 348 353
34 25.7 26.1 26.5 26.9 27.3 27.7 28.1 285 289 29.3 29.7 30.2 30.6 31.0 31.5 319 323 32.8 332 336 340 345 349 354 358 36.3
35 26.5 26.9 27.3 27.7 28.1 285 29.0 29.4 29.8 30.2 30.6 31.1 31.5 32.0 324 329 333 33.7 342 346 350 355 359 36.4 36.8 37.3
36 27.3 27.7 28.1 28.6 29.0 29.4 29.8 30.3 30.7 31.1 31.6 32.0 325 329 33.4 33.8 343 347 351 356 360 365 369 374 37.8 383
37 28.2 28.6 29.1 29.5 29.9 30.3 30.8 31.2 31.7 32.1 326 33.0 335 33.9 344 348 353 357 36.1 36,6 37.0 375 379 384 388 393
38 29.1 29.6 30.0 30.4 30.9 31.3 31.7 322 32.7 33.1 335 34.0 345 349 354 358 36.3 36.7 37.1 37.6 380 385 389 39.3 39.8 40.2
39 30.1 30.5 31.0 31.4 31.8 32.3 32.7 332 336 341 345 350 355 359 36.4 36.8 37.3 37.7 38.1 386 39.0 39.4 399 40.3 40.8 41.2
40 311 315 31.9 324 328 33.2 33.7 342 346 351 355 36.0 36,5 36.9 37.4 37.8 383 38.7 39.1 39.6 40.0 40.4 409 413 417 422
41 32.0 325 329 334 33.8 342 34.7 352 356 36.1 36.6 37.0 37.5 37.9 38.4 38.8 39.3 39.7 40.1 406 410 414 419 423 427 431
42 33.0 33.5 33.9 344 348 352 357 36.2 36.6 37.1 37.6 38.0 385 38.9 39.4 39.8 40.3 40.7 41.1 416 420 424 429 433 437 441
43 34.0 34.4 349 353 358 36.2 36.7 37.2 37.6 38.1 385 39.0 39.5 39.9 40.4 40.8 413 41.7 421 426 43.0 43.4 43.8 443 447 451
44 35.0 355 35.9 36.4 36.8 37.2 37.7 382 38.6 39.1 39.5 40.0 40.5 40.9 41.4 41.8 423 427 43.1 436 440 444 448 452 457 46.1
45 36.0 36.5 36.9 37.4 37.8 38.2 38.7 39.2 39.6 40.1 40.5 41.0 415 41.9 424 42.8 433 43.7 441 446 450 454 458 46.2 46.6 47.0
46 37.0 37.5 37.9 384 38.8 39.3 39.7 40.2 40.6 41.1 415 42.0 425 429 43.4 43.8 443 447 451 456 46.0 46.4 46.8 472 476 48.0
47 38.1 38,5 39.0 39.4 39.8 40.3 40.7 41.2 41.6 421 425 43.0 435 43.9 444 448 453 457 46.1 466 47.0 47.4 478 482 48.6 49.0
48 39.2 39.6 40.1 40.5 41.0 41.4 418 423 427 43.2 43.6 44.0 445 45.0 454 458 463 46.7 472 476 480 484 48.8 49.2 49.6 50.0
49 40.3 40.8 41.2 41.7 42.1 425 43.0 43.4 438 443 44.7 451 456 46.0 46.5 46.9 47.3 47.7 482 486 49.0 49.4 49.8 50.2 50.6 50.9
50 415 419 424 428 43.2 43.7 441 445 449 454 458 46.2 46.7 47.1 475 479 484 488 49.2 496 500 504 50.8 51.2 515 519
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Actual C (%abv)\T ('C) 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
51 42,6 43.1 435 44.0 444 448 452 456 46.1 46.5 46.9 47.3 47.7 48.1 48.6 49.0 494 49.8 50.2 50.6 51.0 51.4 51.8 522 525 529
52 43.8 44.2 447 451 455 459 464 46.8 47.2 47.6 48.0 48.4 48.8 49.2 49.6 50.0 50.4 50.8 51.2 516 520 524 528 53.1 53.5 53.9
53 44,9 454 458 46.2 46.6 47.1 475 479 483 486 49.0 49.4 499 50.3 50.7 51.1 51.5 51.9 522 526 53.0 53.4 53.8 54.1 545 549
54 46.1 46.5 46.9 47.3 47.7 48.1 485 489 493 49.7 50.1 50.5 50.9 51.3 51.7 52.1 525 529 53.2 536 540 544 547 55.1 555 558
55 47.2 47.6 48.0 48.4 48.8 49.2 49.6 50.0 50.4 50.8 51.1 515 51.9 52.3 52.7 53.1 53.5 53.9 542 546 550 554 557 56.1 56.4 56.8
56 48.3 48.7 49.1 49.5 49.9 50.3 50.7 51.1 51.4 51.8 52.2 52.6 53.0 53.3 53.7 54.1 54.5 549 553 556 56.0 56.4 56.7 57.1 57.4 57.8
57 49.4 49.8 50.2 50.6 51.0 51.4 51.8 52.1 52.5 52.8 53.2 53.6 54.0 54.4 54.7 55.1 555 559 56.3 56.6 57.0 57.4 57.7 58.1 58.4 58.7
58 50.5 50.9 51.3 51.7 52.1 525 52.8 53.2 53.5 53.9 54.2 54.6 55.0 55.4 55.8 56.1 56.5 56.9 57.3 57.6 58.0 583 58.7 59.0 59.4 59.7
59 51.7 52.1 52.4 52.8 53.2 53.6 53.9 54.3 54.6 55.0 55.3 55.7 56.1 56.4 56.8 57.2 57.5 57.9 583 586 59.0 59.3 59.7 60.0 60.4 60.7
60 52.8 53.2 53.6 53.9 54.3 54.7 55.0 554 557 56.1 56.4 56.8 57.1 57.5 57.9 58.2 58.6 58.9 59.3 59.6 60.0 60.3 60.7 61.0 61.4 61.7
61 53.9 54.3 54.7 55.1 55.4 55.8 56.1 56.5 56.8 57.1 57.4 57.8 58.2 58.5 58.9 59.3 59.6 60.0 60.3 60.7 61.0 61.3 61.7 62.0 62.4 62.7
62 55.1 55.4 55.8 56.2 56.5 56.9 57.2 57.5 57.9 58.2 585 58.9 59.2 59.6 59.9 60.3 60.6 61.0 61.3 61.7 620 623 62.7 63.0 63.4 63.7
63 56.2 56.5 56.9 57.2 57.6 57.9 58.3 58.6 589 59.2 59.5 59.9 60.3 60.6 61.0 61.3 61.7 62.0 62.3 62.7 63.0 63.3 63.7 64.0 64.3 64.7
64 57.2 57.6 57.9 58.3 58.6 59.0 59.3 59.6 59.9 60.3 60.6 60.9 61.3 61.6 62.0 62.3 62.7 63.0 63.3 63.7 640 643 64.7 650 653 65.7
65 58.2 58.6 58.9 59.3 59.6 60.0 60.3 60.6 61.0 61.3 61.6 62.0 62.3 62.7 63.0 63.3 63.7 64.0 643 64.7 650 653 657 66.0 66.3 66.7
66 59.3 59.6 60.0 60.3 60.7 61.0 61.3 61.7 62.0 62.3 62.6 63.0 63.3 63.7 64.0 64.3 64.7 65.0 653 657 66.0 66.3 66.7 67.0 67.4 67.7
67 60.3 60.6 61.0 61.3 61.7 62.0 62.3 62.7 63.0 63.3 63.7 64.0 64.3 64.7 65.0 65.3 65.7 66.0 66.3 66.7 67.0 67.3 67.7 68.0 68.4 68.7
68 61.3 61.6 62.0 62.3 62.7 63.0 63.3 63.7 64.0 64.3 64.7 65.0 654 65.7 66.0 66.4 66.7 67.0 67.3 67.7 680 683 68.7 69.0 69.4 69.7
69 62.3 62.7 63.0 63.3 63.7 64.0 64.4 64.7 650 654 657 66.0 66.4 66.7 67.0 67.4 67.7 68.0 68.3 68.7 69.0 69.3 69.7 70.0 70.4 70.7
70 63.3 63.7 64.0 64.4 64.7 65.0 65.4 657 66.0 66.4 66.7 67.0 67.4 67.7 68.0 68.4 68.7 69.0 69.3 69.7 70.0 70.3 70.7 71.0 714 717
71 64.3 64.7 65.0 65.4 65.7 66.0 66.4 66.7 67.0 67.4 67.7 68.0 68.4 68.7 69.0 69.4 69.7 70.0 70.3 70.7 71.0 713 717 72.0 724 727
72 65.4 65.7 66.0 66.4 66.7 67.0 67.4 67.7 68.0 68.4 68.7 69.0 69.4 69.7 70.0 70.4 70.7 71.0 713 717 720 723 727 73.0 73.4 737
73 66.4 66.7 67.0 67.4 67.7 68.0 68.4 68.7 69.0 69.4 69.7 70.0 70.3 70.7 71.0 71.3 71.7 72.0 723 727 73.0 733 73.7 740 744 747
74 67.3 67.7 68.0 68.4 68.7 69.0 69.4 69.7 70.0 70.3 70.7 71.0 71.3 71.7 72.0 723 727 73.0 733 73.7 740 744 747 750 754 757
75 68.3 68.7 69.0 69.4 69.7 70.0 70.4 70.7 71.0 71.3 71.7 72.0 723 72.7 73.0 73.3 73.7 74.0 743 747 750 754 757 76.1 76.4 76.7
76 69.3 69.7 70.0 70.4 70.7 71.0 71.4 717 720 723 727 73.0 73.3 73.7 74.0 743 747 750 753 757 76.0 76.4 76.7 77.1 77.4 777
7 70.3 70.7 71.0 71.4 717 72.0 724 727 73.0 733 73.7 740 743 747 75.0 753 757 76.0 763 76.7 77.0 77.4 77.7 78.1 78.4 787
78 713 717 72.0 723 72.7 73.0 733 73.7 740 743 746 75.0 753 75.7 76.0 76.3 76.7 77.0 773 77.7 780 783 787 79.0 79.4 79.7
79 723 72.7 73.0 73.3 73.7 74.0 743 747 750 753 756 76.0 76.3 76.7 77.0 77.3 77.7 78.0 783 787 79.0 79.3 79.7 80.0 80.4 80.7
80 733 73.7 74.0 743 747 75.0 754 757 76.0 76.3 76.6 77.0 77.3 77.7 78.0 78.3 78.7 79.0 79.3 79.7 80.0 80.3 80.7 81.0 813 817
81 743 747 75.0 75.4 75.7 76.0 76.4 76.7 77.0 77.3 77.6 78.0 78.3 78.7 79.0 79.3 79.7 80.0 80.3 80.7 81.0 813 817 82.0 823 826
82 75.4 757 76.1 76.4 76.7 77.1 77.4 77.7 78.0 783 78.7 79.0 79.3 79.7 80.0 80.3 80.7 81.0 81.3 81.7 820 823 827 83.0 83.3 836
83 76.4 76.8 77.1 77.4 77.8 78.1 784 788 79.1 79.4 79.7 80.0 80.4 80.7 81.0 81.4 81.7 82.0 824 827 830 833 83.6 83.9 843 846
84 775 77.8 78.2 785 78.8 79.2 79.5 79.8 80.1 80.4 80.7 81.1 81.4 81.7 82.1 824 827 83.0 834 837 840 843 84.6 849 852 855
85 78.6 78.9 79.3 79.6 79.9 80.2 80.6 80.9 81.2 815 81.8 82.1 824 82.8 83.1 83.4 837 84.1 844 847 850 853 85.6 859 86.2 86.5
86 79.7 80.0 80.4 80.7 81.0 81.4 81.7 820 823 826 828 83.2 83.5 83.8 84.1 845 848 851 854 857 86.0 86.3 86.6 869 87.1 87.4
87 80.9 81.2 815 81.8 822 825 828 83.1 834 837 839 843 84.6 84.9 852 855 858 86.1 86.4 86.7 87.0 87.3 87.6 87.8 88.1 884
88 82.1 82.4 82.7 83.0 83.3 83.7 83.9 842 845 848 851 854 85.7 86.0 86.3 86.6 86.9 87.2 87.4 87.7 880 883 885 88.8 89.1 89.3
89 83.3 83.6 83.9 84.2 845 84.8 851 854 856 859 86.2 86.5 86.8 87.1 87.4 87.6 87.9 88.2 885 88.7 89.0 89.3 89.5 89.8 90.0 90.3
90 845 84.8 85.1 85.4 85.7 86.0 86.3 86.5 86.8 87.1 87.3 87.6 87.9 88.2 88.4 88.7 89.0 89.2 89.5 89.8 90.0 90.2 90.5 90.7 91.0 91.2
91 85.7 86.0 86.3 86.6 86.9 87.2 87.4 87.7 88.0 88.2 88.4 88.7 89.0 89.3 89.5 89.8 90.0 90.3 90.5 90.8 91.0 91.2 915 91.7 919 922
92 87.0 87.3 87.6 87.8 88.1 88.4 88.6 889 89.1 89.4 89.6 89.8 90.1 90.4 90.6 90.9 91.1 91.3 916 91.8 920 922 924 927 929 93.1
93 88.2 88.5 88.8 89.1 89.3 89.6 89.8 90.0 90.3 90.5 90.7 91.0 91.2 91.4 91.7 91.9 921 924 926 928 93.0 93.2 93.4 93.6 93.8 94.1
94 89.5 89.7 90.0 90.2 90.5 90.7 91.0 91.2 914 916 91.8 92.1 923 925 92.7 93.0 93.2 93.4 93.6 938 940 942 944 946 948 95.0
95 90.7 90.9 91.2 91.4 91.6 919 921 923 925 92.7 92,9 93.1 93.3 93.6 93.8 94.0 942 944 946 948 950 952 954 956 958 96.0
96 91.8 92.1 92.3 925 92.7 93.0 93.2 934 93.6 93.8 93.9 94.2 944 94.6 94.8 95.0 952 954 956 958 96.0 96.2 96.4 96.6 96.8 97.0
97 92,9 93.1 93.3 93.6 93.8 94.0 94.2 944 946 948 949 952 954 95.6 95.8 96.0 96.2 96.4 96.6 96.8 97.0 97.2 97.4 97.6 979 98.1
98 93.9 94.1 943 945 947 949 951 953 955 957 959 96.1 96.3 96.5 96.7 96.9 97.1 97.3 97.6 97.8 98.0 982 98.5 98.7 99.0 99.2
99 94.7 949 95.1 953 955 957 959 96.1 96.3 96.5 96.7 96.9 97.1 97.3 97.5 97.8 98.0 98.2 985 98.7 99.0 99.3 99.5 99.8
100 95.2 954 95.6 95.8 96.0 96.2 96.4 96.6 96.8 97.1 97.3 97.5 97.8 98.0 98.3 98.5 98.8 99.1 99.4 99.7 100.0
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Actual C (%abv)\T(C) [ 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
0 11 13 15 17 19 21 24 26 28 31 34 37 40 43 46 49 52 56 59 62 65 69 72 76 79
1 21 23 25 28 30 32 35 37 40 42 45 48 51 54 57 61 64 68 71 74 78 81 85 88 92
2 31 34 36 38 41 43 46 48 51 54 57 60 63 66 69 73 76 80 83 87 90 94 97 101 104
3 42 44 47 49 51 54 57 59 62 65 68 71 74 77 80 84 88 91 95 98 102 105 109 113 116
4 52 55 57 60 62 65 68 70 73 76 79 82 85 89 92 95 99 103 106 110 113 11.7 121 124 1238
5 62 65 67 70 73 75 78 81 84 87 90 93 96 100 103 106 11.0 114 118 121 125 129 132 13.6 14.0
6 73 75 78 81 83 86 89 92 95 98 101 104 10.7 11.0 114 11.7 121 125 129 132 136 14.0 144 147 151
7 83 86 88 91 94 97 100 103 106 109 11.2 115 119 122 125 129 133 13.7 140 144 148 152 156 159 163
8 94 96 99 102 105 108 11.1 114 11.7 12.0 123 127 13.0 133 13.7 141 145 149 152 156 16.0 16.4 168 17.2 17.6
9 10.4 10.7 11.0 11.3 115 11.8 122 125 12.8 13.1 134 138 141 145 148 152 156 16.0 164 168 17.2 17.6 18.0 18.4 18.38
10 115 11.8 120 123 126 129 132 135 139 142 145 149 153 156 16.0 16.4 168 17.2 17.6 18.0 184 18.8 19.2 19.6 20.0
11 125 128 13.1 134 13.7 140 143 146 149 153 156 160 164 16.8 17.1 175 18.0 184 188 19.2 19.6 20.0 20.4 20.8 21.2
12 13.6 13.9 14.1 144 147 150 154 157 16.0 163 16.7 17.1 175 179 183 187 19.1 195 19.9 20.3 20.7 21.2 21.6 22.0 224
13 146 149 152 155 158 16.2 165 16.8 17.1 175 179 182 18.6 19.0 19.4 19.8 20.2 20.7 21.1 215 21.9 223 22.7 232 236
14 157 16.0 16.3 16.6 17.0 17.3 17.6 18.0 18.3 18.6 19.0 194 19.8 20.2 20.6 21.0 21.4 21.8 223 22.7 23.1 235 239 244 248
15 16.8 17.1 174 17.8 18.1 184 188 19.1 19.4 198 20.1 205 209 21.3 21.7 22.1 22.6 23.0 234 239 243 247 251 255 26.0
16 179 18.2 185 18.9 19.2 19.6 19.9 20.2 20.6 20.9 21.3 21.7 221 22.4 22.8 233 23.7 241 246 250 254 259 26.3 26.7 27.1
17 18.9 19.3 19.6 20.0 20.3 20.7 21.0 21.4 21.7 22.0 224 228 23.2 23.6 24.0 244 248 253 257 26.2 26.6 27.0 27.4 279 283
18 20.0 20.4 20.7 21.1 21.4 21.8 221 225 228 232 235 239 243 247 251 255 26.0 26.4 26.9 27.3 27.7 28.2 28.6 29.0 294
19 21.1 21.4 21.8 222 225 229 23.2 236 239 243 247 251 254 258 26.2 26.7 27.1 27.6 28.0 28.4 289 29.3 29.7 30.2 30.6
20 221 225 229 232 23.6 24.0 243 247 250 254 258 26.2 26.6 27.0 27.3 27.8 282 28.7 29.1 29.6 30.0 30.4 30.8 31.3 317
21 23.1 235 239 243 247 251 254 258 26.2 265 26.9 273 27.7 28.1 285 29.0 29.4 29.9 30.3 30.8 31.2 31.6 32.1 325 329
22 242 24.6 25.0 25.4 25.7 26.1 26.5 269 27.3 27.7 281 285 289 293 29.7 30.1 30.6 31.0 31.5 319 323 32.8 332 336 34.0
23 25.2 25.6 26.0 26.4 26.8 27.2 27.6 28.0 284 28.8 29.2 29.6 30.0 30.4 30.8 31.2 31.7 32.1 32.6 33.0 33.5 33.9 343 347 352
24 26.2 26.6 27.0 27.5 27.8 28.3 28.7 29.1 29.5 29.9 30.3 30.7 31.1 315 31.9 324 32.8 33.3 33.7 34.1 346 350 354 359 36.3
25 27.3 27.7 28.1 285 289 29.3 29.8 30.2 30.6 31.0 314 318 322 326 33.0 335 34.0 344 348 353 357 36.1 36.6 37.0 374
26 28.4 28.8 29.2 29.6 30.0 30.5 30.9 31.3 31.7 321 325 329 334 338 342 34.7 351 355 36.0 36.4 369 37.3 37.7 38.1 385
27 29.5 29.9 30.3 30.7 31.1 31.6 32.0 324 328 33.2 33.6 341 345 349 353 358 36.2 36.7 37.1 37.5 38.0 384 38.8 39.2 39.6
28 30.6 31.0 31.4 31.8 32.2 32.6 33.1 335 339 343 347 352 356 36.0 365 36.9 37.4 37.8 38.2 38.7 39.1 39.5 39.9 40.3 40.7
29 31.6 32.1 325 329 33.3 33.7 34.1 345 349 353 358 36.2 36.7 37.1 37.6 38.0 385 38.9 39.3 39.8 40.2 40.6 41.0 414 418
30 32.7 33.1 33.6 34.0 344 348 352 356 36.0 364 36.9 37.3 37.8 382 38.7 39.1 39.6 40.0 40.4 40.8 41.3 41.7 42.1 425 429
31 33.7 342 346 35.0 355 359 36.3 36.7 37.1 37.5 37.9 384 388 39.3 39.7 40.2 40.6 41.0 415 419 423 427 43.1 435 439
32 34.7 352 35.6 36.0 36.5 36.9 37.3 37.7 38.1 385 39.0 39.4 399 40.3 40.8 41.2 41.6 42.1 425 429 433 43.7 441 445 449
33 35.7 36.2 36.6 37.1 37.5 37.9 38.3 38.8 39.2 39.6 40.0 405 409 413 41.8 422 42.6 43.1 435 439 443 447 451 455 459
34 36.7 37.2 37.6 38.1 38,5 389 39.4 39.8 40.2 40.6 41.1 415 419 423 428 43.2 43.6 44.1 445 449 453 457 46.1 465 469
35 37.7 38.2 38.6 39.1 39.5 39.9 404 40.8 412 41.6 421 425 429 433 43.7 442 446 45.0 455 459 46.3 46.7 47.1 475 479
36 38.7 39.2 39.6 40.1 40.5 40.9 414 418 422 427 431 435 439 443 447 452 456 46.0 46.4 46.9 47.3 47.7 48.1 485 489
37 39.7 40.2 40.6 41.0 415 419 424 428 432 43.7 441 445 449 453 457 46.1 46.6 47.0 47.4 47.8 48.2 48.6 49.0 494 498
38 40.7 41.1 41.6 42.0 425 429 433 438 442 446 451 455 459 46.3 46.7 47.1 475 47.9 48.3 48.7 49.1 495 499 503 50.7
39 41.7 42.1 425 43.0 43.4 439 443 447 452 456 46.0 464 46.8 47.2 47.6 48.0 48.4 48.9 49.3 49.7 50.1 50.4 50.8 51.2 51.6
40 42.6 43.1 435 44.0 44.4 448 453 457 46.1 46.6 47.0 474 478 482 486 49.0 49.4 49.8 50.2 50.6 51.0 51.4 51.7 52.1 525
41 43.6 44.0 445 449 453 458 46.2 46.7 47.1 475 47.9 483 487 49.1 495 499 50.3 50.7 51.1 515 519 523 52.6 53.0 534
42 44.6 45.0 454 459 46.3 46.8 47.2 47.6 48.1 485 48.9 493 497 50.1 50.4 50.8 51.2 51.6 52.0 52.4 52.8 53.2 53.5 539 543
43 455 46.0 46.4 46.8 47.2 47.7 48.1 485 49.0 494 498 50.2 505 50.9 51.3 51.7 52.1 525 52.9 53.2 53.6 54.0 54.4 54.7 551
44 46.5 46.9 47.3 47.8 48.2 48.6 49.0 49.4 498 50.2 50.6 51.0 514 518 522 525 529 53.3 53.7 54.1 54.4 54.8 552 555 559
45 47.4 479 48.3 48.7 49.1 49.5 499 503 50.7 51.1 51.5 519 523 526 53.0 53.4 53.8 54.2 545 54.9 553 55.6 56.0 56.4 56.7
46 48.4 48.8 49.2 49.6 50.0 50.4 50.8 51.2 51.6 52.0 524 528 53.1 535 53.9 54.3 54.6 55.0 55.4 55.8 56.1 56.5 56.8 57.2 57.5
47 49.4 49.8 50.2 50.6 50.9 51.3 51.7 52.1 525 52.9 53.3 53.7 540 544 548 55.1 555 55.9 56.2 56.6 57.0 57.3 57.7 58.0 58.4
48 50.4 50.7 51.1 51.5 51.9 523 52.7 53.1 534 53.8 542 54.6 549 553 556 56.0 56.4 56.8 57.1 57.5 57.8 58.2 58.5 58.9 59.2
49 51.3 51.7 52.1 52,5 52.9 53.2 53.6 54.0 54.4 54.7 55.1 555 558 56.2 56.6 56.9 57.3 57.7 58.0 58.4 58.7 59.1 59.4 59.8 60.1
50 52.3 52.7 53.1 53.5 53.8 54.2 54.6 549 553 55.7 56.0 56.4 56.8 57.1 57.5 57.8 58.2 58.6 58.9 59.3 59.6 60.0 60.3 60.7 61.0



Correction Tablefor an Alcoholometer Calibrated at 20°C

page 4 of 4 - Correction table for an al coholometer calibrated at 20°C (under column corresponding to mixture temperature, find measured
value of ethanol concentration in %abv and read the actual concentration in the left column of the same row)

Actual C (%abv)\T(C) [ 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
51 53.3 53.7 54.1 54.4 54.8 55.2 555 559 56.3 56.6 57.0 57.3 57.7 58.1 58.4 58.8 59.1 59.5 59.8 60.2 60.5 60.9 61.2 61.6 619
52 54.3 54.7 55.0 55.4 55.8 56.1 56.5 56.8 57.2 57.5 57.9 58.3 586 59.0 59.3 59.7 60.1 60.4 60.8 61.1 61.4 618 62.1 625 628
53 55.3 55.6 56.0 56.4 56.7 57.1 57.4 57.8 58.1 58.5 58.9 59.2 59.6 59.9 60.3 60.6 61.0 61.3 61.7 62.0 62.4 62.7 63.0 63.4 63.7
54 56.2 56.6 57.0 57.3 57.7 58.0 58.4 58.7 59.1 59.4 59.8 60.1 60.5 60.9 61.2 61.6 619 62.2 62.6 62.9 63.3 63.6 63.9 643 646
55 57.2 57.5 57.9 58.3 58.6 59.0 59.3 59.7 60.0 60.4 60.7 61.1 614 618 62.1 625 62.8 63.2 63.5 63.8 64.2 64.5 649 652 655
56 58.1 58.5 58.9 59.2 59.6 60.0 60.3 60.6 61.0 61.3 61.7 62.0 624 62.7 63.1 63.4 63.8 64.1 64.4 64.8 651 655 658 66.1 66.5
57 59.1 59.5 59.8 60.2 60.6 60.9 61.3 61.6 62.0 62.3 62.6 63.0 63.3 63.7 64.0 644 64.7 65.1 65.4 65.7 66.1 66.4 66.7 67.1 67.4
58 60.1 60.5 60.8 61.2 61.5 619 62.2 626 629 633 63.6 640 643 646 650 653 657 66.0 66.3 66.7 67.0 67.4 67.7 68.0 68.4
59 61.1 61.4 61.8 62.1 62.5 62.8 63.2 635 639 64.2 64.6 649 652 656 659 66.3 66.6 66.9 67.3 67.6 68.0 68.3 68.6 69.0 69.3
60 62.1 62.4 62.8 63.1 63.4 63.8 64.1 645 648 652 655 659 66.2 665 66.9 67.2 67.5 67.9 68.2 68.6 68.9 69.2 69.6 69.9 70.3
61 63.0 63.4 63.7 64.1 64.4 64.8 65.1 655 658 66.2 66.5 66.8 67.2 67.5 67.8 68.2 68.5 68.9 69.2 69.5 69.9 70.2 70.5 70.9 712
62 64.0 64.4 64.7 65.0 65.4 65.7 66.1 66.4 66.8 67.1 67.5 67.8 68.1 685 68.8 69.1 69.5 69.8 70.2 70.5 70.8 71.2 715 719 722
63 65.0 65.4 65.7 66.0 66.4 66.7 67.1 67.4 67.8 68.1 685 68.8 69.1 69.4 69.8 70.1 70.5 70.8 71.1 715 71.8 722 725 728 732
64 66.0 66.4 66.7 67.0 67.4 67.7 68.1 684 688 69.1 69.5 69.8 70.1 70.5 70.8 71.1 715 71.8 722 725 729 732 73.6 739 742
65 67.0 67.4 67.7 68.0 68.4 68.7 69.1 69.4 69.8 70.1 70.5 70.8 711 715 718 722 725 729 73.2 73.6 73.9 743 746 750 753
66 68.0 68.4 68.7 69.0 69.4 69.7 70.1 70.4 708 71.1 715 718 722 725 728 732 73.6 73.9 743 746 75.0 753 757 76.0 76.4
67 69.0 69.4 69.7 70.1 70.4 70.7 71.1 714 718 721 725 728 732 735 739 742 746 75.0 753 75.7 76.0 76.4 76.7 771 77.4
68 70.0 70.4 70.7 71.1 71.4 718 721 724 728 731 735 738 742 745 749 753 75.6 76.0 76.3 76.7 77.0 77.4 778 781 784
69 71.0 71.4 717 72.1 72.4 728 731 734 738 741 745 748 752 755 759 76.2 76.6 77.0 77.3 77.7 78.0 78.4 78.7 79.0 79.4
70 721 72.4 727 73.1 73.4 73.8 741 744 748 751 755 758 762 765 76.9 77.2 77.6 77.9 783 78.6 79.0 79.3 79.6 80.0 80.3
71 73.1 73.4 73.7 741 744 748 751 754 758 76.1 765 76.8 772 775 77.8 78.2 785 78.9 79.2 79.6 79.9 80.2 80.6 80.9 813
72 74.1 744 747 75.1 75.4 758 76.1 764 768 77.1 775 77.8 781 785 788 79.2 79.5 79.8 80.2 80.5 80.9 81.2 815 818 822
73 75.1 75.4 75.7 76.1 76.4 76.8 77.1 77.4 778 78.1 785 788 79.1 795 79.8 80.2 80.5 80.8 81.2 815 81.8 822 825 828 831
74 76.1 76.4 76.7 77.1 77.4 778 78.1 784 788 79.1 79.5 79.8 80.2 80.5 80.8 81.2 815 81.8 82.2 825 82.8 83.2 835 838 841
75 77.1 77.4 77.7 78.1 78.4 78.8 79.1 79.4 79.8 80.1 80.5 80.8 812 815 818 822 825 82.8 83.2 83.5 83.8 84.1 844 848 851
76 78.1 78.4 78.7 79.1 79.4 79.7 80.1 80.4 80.8 81.1 814 818 821 825 828 83.1 83.5 83.8 84.1 84.4 84.8 851 854 857 86.0
7 79.1 79.4 79.7 80.1 80.4 80.7 81.1 814 817 821 824 828 831 834 838 84.1 84.4 848 85.1 854 857 86.0 86.3 86.6 86.9
78 80.1 80.4 80.7 81.0 81.4 817 82.0 824 827 83.0 834 837 840 844 847 850 853 85.6 86.0 86.3 86.6 86.9 87.2 875 877
79 81.0 81.4 81.7 82.0 82.3 82.6 83.0 83.3 836 84.0 843 846 849 853 856 859 86.2 86.5 86.8 87.1 87.4 87.7 88.0 88.3 885
80 82.0 82.3 82.6 83.0 83.3 83.6 83.9 842 846 849 852 855 858 86.2 86.5 86.8 87.1 87.4 87.7 87.9 88.2 885 88.8 89.1 89.3
81 83.0 83.3 83.6 83.9 84.2 845 849 852 855 858 86.1 864 86.7 87.0 87.3 87.6 87.9 88.2 88.5 88.8 89.0 89.3 89.6 89.8 90.1
82 83.9 84.2 845 84.8 85.1 855 858 86.1 86.4 86.7 87.0 87.3 87.6 87.9 88.2 884 88.7 89.0 89.3 89.5 89.8 90.1 90.3 90.6 90.8
83 84.9 85.2 85.5 85.8 86.1 86.4 86.7 87.0 87.3 87.6 87.9 88.1 884 887 89.0 89.2 89.5 89.8 90.0 90.3 90.6 90.8 91.1 91.3 915
84 85.8 86.1 86.4 86.7 87.0 87.3 87.6 87.9 88.2 88.4 88.7 89.0 89.3 89.5 89.8 90.0 90.3 90.6 90.8 91.1 91.3 91.5 91.8 92.0 922
85 86.8 87.0 87.3 87.6 87.9 88.2 88.5 88.7 89.0 89.3 89.6 89.8 90.1 90.3 90.6 90.8 91.1 91.3 91.6 91.8 92.0 923 925 92.7 929
86 87.7 88.0 88.3 88.5 88.8 89.1 89.3 89.6 89.9 90.1 90.4 90.6 90.9 91.1 914 91.6 91.8 92.1 92.3 925 92.8 93.0 93.2 934 936
87 88.6 88.9 89.2 89.4 89.7 90.0 90.2 90.5 90.7 91.0 91.2 915 917 919 922 924 92.6 92.9 93.1 93.3 93.5 93.7 94.0 942 944
88 89.6 89.8 90.1 90.3 90.6 90.8 91.1 91.3 91.6 91.8 921 923 925 92.7 93.0 93.2 93.4 93.6 93.8 94.1 94.3 945 947 949 951
89 90.5 90.8 91.0 91.2 91.5 91.7 92.0 922 924 92.7 929 93.1 933 936 93.8 94.0 94.2 944 94.6 948 951 953 955 957 959
90 914 917 91.9 921 92.4 92.6 928 93.1 93.3 935 93.7 93.9 942 944 946 948 95.0 95.2 954 957 959 96.1 96.3 96.5 96.8
91 924 92.6 92.8 93.1 93.3 93.5 93.7 939 941 944 946 948 950 952 954 956 959 96.1 96.3 96.5 96.8 97.0 97.2 974 977
92 93.3 935 93.8 94.0 94.2 944 946 948 950 952 955 957 959 96.1 96.3 96.6 96.8 97.0 97.2 97.5 97.7 98.0 98.2 985 98.7
93 94.3 945 947 949 951 953 955 958 96.0 96.2 96.4 96.6 96.8 97.1 97.3 97.5 97.8 98.0 98.3 98.6 98.8 99.1 99.4 99.7 100.0
94 95.2 954 95.7 959 96.1 96.3 96.5 96.7 96.9 97.2 97.4 97.6 979 98.1 984 98.6 98.9 99.2 99.5 99.8
95 96.2 96.4 96.7 96.9 97.1 97.3 97.5 97.8 98.0 98.3 985 98.8 99.0 99.3 99.6 99.9
96 97.3 975 97.7 97.9 98.2 98.4 98.7 98.9 99.2 99.5 99.7 100.0
97 98.3 98.6 98.8 99.1 99.4 99.6 99.9
98 99.5 99.8
99
100




Correction Tablefor an Alcoholometer Calibrated at 20°C

Graphical Representation of the Correction Table (0 to 100% abv)
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Correction Tablefor an Alcoholometer Calibrated at 20°C

Graphical Representation of the Correction Table (75 to 100% abv)
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Graphical Representation of the Correction Table (50 to 75%abv)
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Correction Tablefor an Alcoholometer Calibrated at 20°C

Graphical Representation of the Correction Table (25 to 50% abv)
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Correction Tablefor an Alcoholometer Calibrated at 20°C

Comparison of the Correction Table to Experiment

| did a smple experiment with some whisky and boiled water to test the correction table. Using an
alcoholometer calibrated at 20°C, | took measurements of the ethanol concentration in boiled water
(0%abv), whisky at 27%abv and whisky at 54%abv. The a coholometer measurements were taken as the
temperature of the mixture was varied between 10 to 45°C. | set the test jar in hot and cold water baths to
quickly bring the mixture temperature to each extreme. Then as the mixture approached room temperature
dowly, the acoholometer and the corresponding temperature measurements were taken. The
alcoholometer and a floating thermometer were left in the mixture throughout each set of measurements.

The agreement between the measurements and table are fairly good. However, it must be admitted that

measurements for upper range of ethanol concentration are missing. | did not do any experiments with
water-ethanol mixturesthat have a high concentration of ethanol simply because of a lack of supply.
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Whisky (27%abv)
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