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17 exercises for Beer Calculation
using

The Scandinavian Beer
Calculator

ABBREVIATIONS
1 = | Beer volume In hectoliter, 100 liter
OE%P | = | Extract in Original Wort In % Plato, g/100 g
ER% = | Real Extract In %, g/100 g
EA% = | Apparent Extract In %, g/100 g
A%mas | = | Alcohol content by mass In%, g/100 g
A%vol | = | Alcohol content by volume In %, ml/100 ml
RDF% | = | Real Degree of Fermentation In %, g/100 g
ADF% | = | Apparent Degree of Fermentation In %, g/100 g
SGA = | Specific Gravity of distillate
SGE = | Specific Gravity of Reminiscence
SGBeer | = | Specific Gravity of Beer
NUTV | = | Nutritive Value of Beer In kJoule/100 ml
CALV | = | Calorific Value of Beer In kCal/100 ml
FRZP® |~ Freezing Point of Beer In degree Celsius
TMXD°’ | = | Temperature of Max. Density In degree Celsius
BODS5 | = | Biological Oxygen Demand In mg/liter
OEkg = | Kg of Original Extract, In kg
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Beer Calculations made by The Scandinavian Beer Calculator.

Adjust to “View / Full screen” and activate “Decimals” to make the screen easy to see.

Exercise 1. cCalculate RDF% ASBC and RDF%Classic, when OE%P =10 and ER% =5
Enter OE%P=10 and ER%=5
Calculate and read: RDF% ASBC= 51.3 and RDF% Classic = 50

Exercise 2  Calculate ADF%, when OE%P =10 and EA% =5
Enter OE% P= 10, and EA% =5
Calculate and read: ADF% =50

Exercise 3  Find the composition of beer which has SGBeer =1 and OE%P =12
Enter: OE%P =12  and SGBeer = 1
Calculate and read: RDF% = 81.8 and ADF% = 100.0

Exercise 4 Finda composition of beer which has SGBeer =1 and OE%P =20
Enter: OE%P = 20 and SGBeer =1
Calculate and Read: RDF% = 82.4 and ADF% = 100.0
When SGBeer =1 then RDF% will always be near 82!

imhelScandinayvianiBeer(CGalculator

Main menu Calc No. 1 Calc No. 2 Calc No. 3 Calc No. 4 Calc No. 5 | Total Blend

|Exercise1 ||Exerci522 ||EHerciseS ||EHercise4 | | |

[10.0000082]|[3.99999274]([12.000006 |[[19.99999583]
[s | 5.95 2.28 3.85
3.82 [s.00000z7e]|  -0.00 -0.00

51.3 41.8 82.0 22.4
50,0 40,5 21.0 20.7
61.8 50.0 100.0 100.0

af100 g 2.55 2.07 5.01 8,71
mlf100 ml 3.27 2.66 £.34 11.02

0.93523 0.99616 0,99113 0,98544
101368 1.02350 1.00891 1.01511
1.01500 101368 [t [0.99995339]

oz 1.4 0.6 . 26

& =ilo% -1.5 =5 -4.7
kCalf100 ml
kif100 ml

mgfliter

hl




Exercise 5

Exercise 6

Exercise 7

Exercise 8
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How many hl of beer (ER% = A% mas=5.00) is required to contain 1,000 kg
Alcohol?

Enter: A%mas = 5 ER% =5
Adjust hi to get Akg = 1,000
Read: hl=1978.6 and RDF%= 67.4

Calculate RDF% ASBC for a beer having ER% = A%mas = 3, and compare with
the above.

Enter: A%mas = 3 ER% =3
Read: RDF%ASBC = 67 4,
Calculate the composition of beer, when ER% =5 and EA% =4

How correct is the formula: ER%-EA% = 0.46 x A%mas?

Enter: ER% =5 EA% =4

Read: A%mas = 2.1545 (which will justify ER% -EA% = 0.46 x A%mas)
For this beer the formula is good!

which is the same as above

Calculate the composition of beer, when ER% =10 and A%mas = 8

How correct is the formula: ER%-EA% = 0.46 x A%mas?

Enter: ER% =10 EA% =8

Read: A%mas =4.611 % (which only will justify. ER% -EA% = 0.43 x A%mas)
This formula is not acceptable for strong beer.

Croc, id Bear calcul| Calc No. 1 Calc Mo, 2 Calc Mo, 3 Calc Mo, 4
Beer zample: |EHercise5 ||EHercise6 ||Ecercise? ||EHercise8 ”
QEWP WP 14,56 2,91 9,24 12,61 [
ER% %P5 Ii= Ii= 1o [l
EA% wp| z2.7s 1.61  |[#.0000019 ||[7.33939ssz
ROF¥*%ASEC k] &7T.4 &7T.4 47.1 48,8 [
RDF#%Classic k] £5,7 55,3 45,9 46,3 [
ADF k] 21.0 22.0 =1-1) a7.0 [
A%bmas af100 [ | 2.15 461 |
A%bval mlf100 ml 5,39 3.82 277 .01 [
SGA 099115 0,99451 0.23&00 0.29179 [
SGE 1.01968 1.01174 1.01968 1.04003 [
SGReer 1.01020 1.00627 1.01570 1.0z121 [
THRD? °C 2.0 2.8 1.3 -1.4 [
FRZF*? °C -2.9 -1.8 -1.5 -2.9 [
Cal\al kiCalf100 ml =11 88 25 T3 [
Energy k1100 ml 230 138 147 203 [
BOD % mgiliter 145.0 a27.2 92,4 1932.5 [
hl bear hf[1azae O 1O |Ofl (@] |
lor | I I I |
Bittarmess [ | | | I
kgBeer kg 199937

kgOE kol 29112

kgER kel  toooo

kgAlcohal kg 10000

kgBODS kol 2e290

Calculate Delete Delete Delete Delete




Exercise 9

Exercise 10

Beer sample:

P4

Which values for OE%P and ER% will we get, when we mix 1,000 hl beer having
OE%P=20.00 and ER%=6.00 with 1000 hl D-water?
Enter in the first column:  ER%=6.00 OE%P=20.00
and in the second column : OE%P =0  A%mas =0
Read for Total Blend: OE%P=10.44 ER% = 3.02

hl=1000
hl=1000 (Water!)

Which values for OE%P will we get, when we mix 1,000 hl beer having
OE%P=20.00 and ER%=6.00 with 1,000 hl beer having OE%P=10.00 and
ER%=3.00?

Enter in the first column: ~ ER% = 6.00
and in the second column : ER% = 3.00
Read for Total Blend: OE%P=15.11

OE%P=20.00
OE%P=10.00

hi=1000
hi=1000

Calc No. 1 Calc Mo, 2

Total Blend
| Calc No. 1

Calc Mo. 2

|EHercise 9 |

Total Blend

OEW®P

RODF¥ASBEC
ROF%Classic
ADF3

Beer sample: |EHercise 10 ” |

[19.9999994]
|6 | QE%P

R

R

R 2,69

k) T2.2 0.0

REDF#ASEC

k) To.0 0.0

ROF% Classic %

k) 86,0 0.0

b ]

0.00

ADF3 k)

g/100 g .55

9100 g

mlf 100 ml 9.65

mlf100 ml

098716 1.00000

1.02370 1.00000

1.01053 1.00000

OF 1.2 4.0
OC OC
kCalf100 ml

k1100 ml

-4.2 0.0

°C
k<ald100 ml
k1100 ml

T
322

mg/liter] 204.7

Bitterness

mafliter

hl

(@

hl

kgBeer
kqOE
kqER
kgalcohol
kqBODS

Bitterness

kgBeer
kqOE
kqER
kgalcohal
kqBODS
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Exercise 11 How much D-water shall we mix into 1,000 hl HGB-beer having OE%P=20.00 and
ER% = 6.00 to get OE%P=10.00 in the blend?
Will the water change RDF%Classic or RDF% ASBC?

Enter in the first column:  ER% = 6.00 OE%P=20 hl=1000

and in the second column : OE%P =0  A%mas =0 (Water)

Enter OE%P=10.00 as “Target for blending”.

Calculate and read: hl=1,092 (water) and RDF%ASBC = 72.2 (unchanged).
Read the result of dilution for RDF% Classic. It is increased from 70.0 to 71.2%!
Only RDF%ASBC remains unchanged at dilution!

Calc Mo. 1 Calc Mo. 2

| |

Bear zample: |E:-:erci5e 11 ||

OE%P 35 |[15.9993394 [0

ER% %p|e |

2,69

EASh WP

REDF¥%ASEC ) T2.2 0.0

RDF¥%Clazzic %, T0.0 0.0
%%
gf100 g

rmlf 100 ml

26,5 0.0

L]

0.00

T.55
9.65

0.9871e 1.00000

1.02370 1.00000

101052 1.00000

°c 1.9 4.0

-z
kiZal/100 ml
E3¢1 00 ml

rgfliter

0.0
u]
]

0.0

hl

[1031,349 O




Exercise 12

A beer tank contains 780 hl beer (Brand A) having OE%P = 12.75

and A%mas = 4.32
The strength should be OE%P =13.00

How much of Brand B (OE%P =15.67 and A%mas = 5.23) shall we mix

into brand A?

Enter in the first column: OE%P = 12.75 A%mas =4.32 hi=780
and in the second column: OE%P = 15.67 A%mas = 5.23

Enter as “Target for blending”: QE%P = 13

Indicate that the volume of Brand B in the second box is variable (Click in the ring)
hl =75 (Brand B in the second box)

Calculate and read:

Beer sample:

CEMP
ER %
E&A%

EDF¥H&asSEC
ROF¥%Classic

)
P
)
kS
%
kS
gf100 g
mlf130 ml

093227
1.01733
1.00960

0,99073
1.02221
1.01294

iz

iz

k<alf100 ml
k35100 ml

rafliter

2.2
-2.3
43
200
126.9

1.6
-3.0
&0
248
157.1

hl

|

[74,92919 0

P6




Exercise 13

To a tank of 567 hl beer (OE%P=10.11 and EA% = 1.67) wort (OE%P = 13.00 and A% mas = 0) shall

be added to give ER%=4.00

Calculate how many hl cold wort will be required.

Enter in the first column:
and in the second column:

Enter as “Target for blending”:
Indicate that the volume of wort in the second box is variable (Enter a dot in the ring)
hl =44 (of wort in the second box)

Calculate and read:

OE%P=10.11
A%mas = 0
ER=4

Calc Mo, 1

Calc Mo, 2

EA% =1.67

OE%P=13.00

|EHercise 1 ||

96
wp
%P
ki
ki
ki
97100 g
mlf100 ml

[10.1099865 12

328

13.00

[1.67000055 |

1z.00

£2.8
67.6
§3.5
249
4,44

0.0
0.0
-0.0

R

0.00

0,993&7
1.012a83
1.00652

1.00000
1.05259
1.05259

e

e
kCalf100 ml
k1/100 ml

masliter

2.7
-2.1

38
1357
99.3

-4.5
-0.7
53
218
137.9

hl

| O

[43.6269 O

[ |
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Exercise 14

To 678 hl beer (OE%P=12.34 and EA% = 1.67) shall we add 222 hl beer to fill up the tank.
Which composition shall this beer have to make OE%P =13 and A% mas = 4 in the final blend?

We make this calculation by subtraction of the first beer from the final blend.

Enter the final blend in the first column: OE%P =13 A%mas = 4 hl=678+222 = 900
And the original beer in the second column: OE%P =12.34 EA% =167 hi=-678

Calculate and read the composition of the added beer as “Total blend”:
OE%P =15.00 and RDF%ASBC = only 35! (This is not a fully fermented beer!).

Note that The Scandinavian Beer Calculator will accept negative volumes!

Calc Mo, 1 Calc Mo, 2 Total Blend
Beer sample: |EHercise 14 ||
OE%P %pfLz [[1z.3399585]
ER % WP 5,29 3.70
EA% %P 3,48
ROF¥ASEC b &1.0 T1.4
ROF3%Classic k] 59.3 T0.0
ADF% k] Ta.2 26.5
A% mas g/100 gf[4 4,47
& Yawal ralf 100 ml 5.13 5.68
SGhH 099280 0,29202
SGE 1.02083 1.014350
SGReer 1.01365 1.00652
THHD® O 1.5 2.7
FRZP*= e -2.4 -2.6
Calval kCalf100 ml S0 47
Energy kaf1ad ml 206 193
B oD% mgsliter 130.3 122.1
hl beer hl |g|:||:| |O -
Calar |
Bitterness
kqBeer
kgqoE
kqER
kaalcohal
kqBODS
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EXERCISE 15

Brand A has a composition of OE%P =12.2 ER% =4.3 and Bitterness = 18
How much of Brand B OE%P =124 ER% =3.9 and Bitterness = 24
shall we mix into 567 hl of Brand A to make Bitterness = 20.5 in the blend?

Enter in the first column: OE%P=12.2 ER% =4 Bitterness =24 hl =678

and in the second column: OE%P=12 A%mas = 4 Bitterness = 17

Enter as “Target for blending”:  Bitterness = 22
Indicate that the volume of Brand B in the second box is variable (Enter a dot in the ring)
Calculate and read.: hl =272 (of Brand B in the second column)

WP

WP

WP

k]

96

k]

9/100 g
mld 100 ml

“c . 2.3

°c . -2.5
kCalf100 ml 47
k100 ml 194

mg/fliter 122.9

hi 27177140
| |

[z4 [z7 |

P10



Exercise 16

Calculate the density of alcohol, when dissolved in beer.

Enter in the first column figures for a normal beer:

OE%P =12.00 ER% =3.00 hl = 1000
Enter in second column figures for an alcohol solution:

A%mas = 10.00 ER% =0 hl =100

Subtract in the third column the mass of water contained in the alcohol solution (9827.084 — 982.708 =
8844.37 kg = 88.4437 hl):
Enter in the third column: A%mas = 1 ER% =0 hl =-88.4437

Read:  The Increase in volume = 11.4789 hl (Total blend — beer in first column)

Read:  Mass of Alcohol added in the second column= 982.708 kg

Density: 982.708/1147.89 = 0.87 g/ml

(The table value for the density of pure alcohol is 0.781 g/ml. Alcohol in solution changes the molecule
structure of the water in the beer and makes it more dense.)

Calc Mo. 1 Calc No. 2

Beer zample: |EHercise 16 ”

OE%P 12.0000053 I 18.6734739 | 000000000

ER% E [l |2

0.88682225 | -4.4337347 | -0.0000000
RODFIASBC T6.1788634 | 99.9994644 | 0.00000000
RDF3%Classic T4.9993860 | 99.9994644 | 0.00000000

ADF% Q26090460 | 123742829 | 0.00000005

A%mas /100 g| 484272000 [[10 [

Agbual mlf100 ml] 5.85973957 | 12.4236211 | 0.00000000

0,99173398 | 0,983593203 | 1.00000000
1,01173899 | 1.00000131 | 1,00000131
1.00246004 | 0,92270843 | 1,000001 31

#C) 316425280 | 6.40000000 | 4,00000000

*C) -2.6285633 | -5.1463670 | 0.00000000
kal/10o ml| 44,9440304 | 70.7000000 | 000000000
k1100 ml| 186.317480 | 293.090000 | 0,.00000000
mysliter] 117976358 | 184,84 7456 | 0.00000000

biftaoa O | C [Fa8.2427 O

Bitterness

kgqBear
kqQE
kqER
kgalcahal
kgBODS

Calculate Delete | Delete | Delete | m

EXERCISE 17 P11

Check the quality of interpolation in the applied Alcohol Table.



The Scandinavian Beer Calculator calculates SGA from A%mas by looking-up
the value in a special version of the “OIML-EBC- Table”.

A section of this table is as follows:

A%mas :

5.67

5.68

5.69

5.70

5.71

SGA:

0.99007233

0.99005643

0.99004054

0.99002467

0.99000880

The table has only 2 decimals for A%mas. The interpolation should do up for further decimals.
To check the quality of this interpolation we will enter ER%mas = 0 and the following series of A%mas
values stepping up constantly with 0.003:
5.673 -5.676 —5.679 — 5.682 — 5.685

Doc. id: I:l Calc No. 1 Calc Me. 2 Calc Mo. 3 Calc Mo. 4 Calc Mo. 5

| I I I I I
OE%%P 3P| 11.0544331 | 11.0599452 | 11.0654571 | 11.0709685 | 11.0764797
- O S R R CE—
E&% %P| -2.5672901 | -2.5685795 | -2.5698689 | -2.5711577 | -2.5724461
ROF%ASEC o) 99.9990953 | 99.9990958 | 99.9990962 | 99,9990967 | 59.9590971
ROF%Classic 3| 99.9990953 | 99.9930958 | 99.9990962 | 99.9990967 | 99.9990971
ADF% | 122222962 | 123223046 | 123,223132 | 122.223212 | 123223289
A%bmas af100 q|[5.673 567 672 5.622 lis.e25

Aol mlf100 ml| 7.10012575 | 710384436 | 710756293 | 7.11128148 | 7,11500001
554 0.99006756 | 099006279 | 0.99005202 | 0.99005325 | 0,59004543
SGE 1.00000131 | 1,00000131 | 1,000001%1 | 1,00000151 | 1,00000131
SGBeer 0.98998756 | 0,98998253 | 0.98997751 | 0.92997248 | 0,58996745

The figures on the screen are presented in an Excel spreadsheet, when “Export to Excel” is chosen in the
Main menu. The less interesting part of the spread sheet is eliminated, and the stepping-down values for

SGA are calculated:
A | B | C | D | E | F | G

1
2 |OE%P %P 11.05 11.06 11.07 11.07 11.08
3 |[ER% %P i 0 ] 1] 0
4 |A%mas g/100g 568730 S 68780 568790 56820 568450
=]
B |SGA 0990067566 0.990052795 0.990053024[ 0.920053256 [1.990043490
7 |SGE 1.00000 1.00000 1.00000 1.00000 1.00000
g |SGBeer 0.990 0.990 0.990 0.990 0.990
a

Stepping down in SEA: -0.000004771 -0.000004771 -0.000004768  -0.000004766

44 |

As seen above, fairly uniform steps for SGA have been calculated. This indicates a satisfactory quality of

interpolation.

-End of 17 Exercises-




