batch number batch name beer style brew date
3 Narziss Helles Die Beerery Kubessa Verfahren Helles 11/11/2015
water treatment result
‘water source 1 % ‘water source 2 % Ca® Mg>" residual
alkalinity
RO 100 NA 201ppm | 6.2 ppm Y
strike water Caso0, 2H,0 NaCl MgSO. 7H.O caCl, 2H,0 NaHCO; CaCOs; Acid Na* ek -96
5 gal ! g 0 g ! g 0 g 0 g 0 g| L5tactic mif 3 oo |2165y, ppm HCO4
sparge water CaS0, 2H,0 NaCl MgSO, 7H,0 CaCl, 2H,0 NaHCO; CaCOs Acid cr HCOs ATkalmnity
6.65 0 0
gal 133 g gl gl 9 g g 0 g mI[ 36800 | 55 oo | 61 pom
strike water pH
- 0 200 LE Ei
mg/l residual Alkalinity HCOs 1Q00 - 50 50 100 150 250 300 e b
residual alkalinity dH (RA) -5 5 10
0 CH + 05MH
RA=KH -———
3.5
0 50 100 150 200250 300 350 400
. m:: :!;Ho)s 1 dH (KH) = 21,7 ppm HCO3"
mg/l Mg 50 0 10
dH (Mg) 1dH (MH) = 4.33 ppm Mg
0 10
10
| Lo 2|
20
arce ? 50 100 150 0
[ N I ) I | L1111 11 | | | =
arca [TTTTTT I T[T T T I TT T T[T T T TT ] 1dH (CH) =7.14 ppm Ca
0 10 20 30
grist Conditioning
amount % type . maltster mill gap H H
91b 7.4 0z| 96.7 Barke Pilsner Weyermann L liquid type RO
amount % type maltster mill ga;
10z 2 | Carahell Weyermann ™" amount used
amol % type . maltster mill ga .
210z |"13 (™ CaraMunichll Weyermann | rest time
amount % type maltster mill gap .I ml” gap
mi
amount % type maltster mill gap
mil
amount % type maltster mill gap
mil
total
Minerals added to grain O
ices/other
hops/spices Check hoses and valves )
amount a.-acid IBU boil time type
29 o 9.20 75 min Perle Pellet acid added to strike (o)
amount 22 oz a.-acid 920 IBU 44 boil time 30 i type Perle Pe“et
amount 40 oz a.-acid 630 IBU 35 boil time 15 min type M |tte|fruh Pe“et
amount a.-acid IBU boil time type .
1tab 10 i Whirlfloc
amount l tsp a.-acid IBU boil time 10 - type |rISh M OSS
amount 1 tq) a.-acid IBU boil time 10 i type Wyeaﬁ Nutrlent
total IBU IBU formula:
15.3 Tinseth [] Rager []Garetz [] Other.

yeast

type (strain)

833/2206 Blend

propagation

Re-pitch

pitch amount

Slurry
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batch number 3 baich name Narziss Helles Die Beerery Kubessa Verfahren
mash
targeted actual
rest name amount m infusion temperature rise time rest temp rest time water/grist rest temp pH
Dough in [ decoction 4 105 2.0 °
g 5 -1 gal |:| direct heat 133 OF min| 133 OF min qt/lb F
rest name amount E infusion temperature rise time restfgmp resnim water/grist rest temp pH
Pull F&C For Decoction decoction 162 15
2 gal [ directheat 133 °F S min|] 212 °F 20  min| qt/lb °F
rest name amount D infusion temperature rise time rest temp rest time water/grist rest temp pH
decoction 149 30 1.8
Beta 4.6 gal % direct heat °F 13 min| 149°F min qv/lb °F
rest name amount D infusion temperature rise time rest temp rest time water/grist rest temp pH
decoction 20 o
Alpha 4-6 gal direct heat 162°F 5 min| 162°F min| 1-8qt/|b F
rest name amount |:| infusion temperature rise time rest temp rest time water/grist resttemp pH
decoction o
gal [ direct heat °F min| °F min| qt/lb F
T 0 hr- 1 1hr- 1 2 hr Ui 3 hr 1
10 20 30 40 50 00 10 20 30 40 50 00 10 20 30 40 50 00 10 20 30 40 50 0Q
220/104 ==
°F 1 312-20
200/93 —-
180/s2 —= /
160/71 < = ~
HA / 162-20
140060 - 144-10 / 149-30
133-105
120/49 -
i o
wm 1. F&C only Decoction
80/27 —-
60/26 -
10 20 30 40 50 00 10 20 30 40 50 00 10 20 30 40 50 00 10 20 30 40 50 0
L 0 hr- I 1 hr: u 2 hr L 3 hr. !
lauter boil
lauter wort clarity pre boil volume (hot) pre boil gravity boil time pre boil pH
loud cl brilliant
cloudy o lear o villant gal SG min
run-off pH run-off pH cast-out volume water added evaporation evaporation rate cast-out pH
(1. sparge) (2. sparge) hot cold
oo gal gal gal %/h
time comment time comment
skim hotbreak (O
whirlpool )
b h It cast-out volume starting gravity brew house efficiency
rew house resu gal sSG %
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batch number batch name
date comment
age
date comment
age
date comment
age
date comment
age
date comment
age
date comment
age
date comment
age
date comment
age
date
aroma appearance taste
age
bitter  none | | | | | | strong
sweet none | | | | | | stron
hops none | | | | | | strong :
mouthfeel  none | | | | | | strong
malt none | | | | | | strong carity none | | | | | | strong .
carbonation none | | | | | | strong
other  none | | | | | | strong head none | | | | | | strong
flavor ___ /20 mouthfeel __ /5
aroma __ /12 appearance ___ /3 | overall /10 total /50

suggested improvements
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Apparent attenuation

starting gravity

original extract (Plato,
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1.040] 1.042] 1.044] 1.046| 1.048| 1.050| 1.052] 1.054| 1.056] 1.058] 1.060| 1.062| 1.064| 1.066| 1.068] 1.070| 1.072| 1.074| 1.076) 1.078] 1.080
1.0040] 90.0 ] 90.5 | 90.9 | 91.3 [ 91.7 1 92.0 | 92.3 [ 92.6 | 92.9 [ 93.1] 93.3 | 93.5| 93.8 | 93.9 [ 94.1 ]| 94.3 | 94.4 | 94.6 | 94.7 | 94.9 ] 95.0 1.0
1.0045| 88.8 | 89.3 | 89.8 | 90.2 | 90.6 | 91.0 | 91.3 [ 91.7 | 92.0 | 92.2 | 92.5 [ 92.7 | 93.0 | 93.2 [ 93.4 | 93.6 | 93.8 | 93.9 | 94.1 | 94.2 | 94.4 1.2
1.0050| 87.5 ] 88.1 | 88.6 | 89.1 | 89.6 | 90.0 | 90.4 | 90.7 | 91.1 [ 91.4] 91.7 | 91.9 | 92.2 | 92.4 [ 92.6 | 92.9 | 93.1 | 93.2 ] 93.4 | 93.6 | 93.8 1.3
1.0055| 86.2 | 86.9 | 87.5| 88.0 | 88.5]| 89.0 | 89.4 | 89.8 | 90.2 | 90.5| 90.8 [ 91.1 | 91.4 | 91.7 [ 91.9] 92.1 | 92.4 | 92.6 | 92.8 | 92.9 | 93.1 1.4
1.0060| 85.0 | 85.7 | 86.4 | 87.0 | 87.5| 88.0 | 88.5 | 88.9 | 89.3 | 89.7 ] 90.0 | 90.3 | 90.6 | 90.9 [ 91.2 ] 91.4 | 91.7 | 91.9 ] 92.1 | 92.3 | 92.5 15
1.0065| 83.8 | 84.5|85.2|859|86.5|87.0]|87.5|88.0|884)888]|89.2(89.5]|89.8]90.2(90.4]90.7]91.0]91.2]91.4]91.7]919 17
1.0070| 82.5 ] 83.3 | 84.1 | 84.8 | 85.4| 86.0 | 86.5 | 87.0 | 87.5| 87.9]| 88.3 | 88.7 | 89.1 | 89.4 [ 89.7 ] 90.0 | 90.3 | 90.5] 90.8 | 91.0 | 91.3 1.8
1.0075| 81.2 | 82.1 | 83.0 | 83.7| 84.4| 85.0 | 85.6 | 86.1 | 86.6 | 87.1 | 87.5| 87.9| 88.3 | 88.6 [ 89.0| 89.3 | 89.6 | 89.9 | 90.1 | 90.4 | 90.6 1.9
1.0080| 80.0 | 81.0 | 81.8 | 82.6 | 83.3 | 84.0 | 84.6 | 85.2 | 85.7 | 86.2 | 86.7 | 87.1 | 87.5 | 87.9 [ 88.2 | 88.6 | 88.9 | 89.2 | 89.5 | 89.7 | 90.0 2.1
1.0085| 78.8 | 79.8 | 80.7 | 81.5| 82.3 | 83.0 | 83.7 [ 84.3 | 84.8 1853|858 [86.3|86.7|87.1[87.5]|87.9|882|885]|888]89.1]89.4 2.2
1.0090| 77.5] 78.6 | 79.5| 80.4 | 81.3 | 82.0 | 82.7 | 83.3 | 83.9 | 84.5] 85.0 | 85.5| 85.9 | 86.4 [ 86.8| 87.1 | 87.5| 87.8 | 88.2 | 88.5| 88.8 2.3
1.0095| 76.2 | 77.4| 78.4 | 79.3 | 80.2 | 81.0 | 81.7 | 82.4 | 83.0 | 83.6 | 84.2 | 84.7 | 85.2 | 85.6 [ 86.0 | 86.4 | 86.8 | 87.2 | 87.5| 87.8 ] 88.1 2.4
1.0100f 75.0 | 76.2 | 77.3 | 78.3 | 79.2 | 80.0 | 80.8 | 81.5 | 82.1 | 82.8 | 83.3 | 83.9 | 84.4 | 84.8 [ 85.3 | 85.7 | 86.1 | 86.5 | 86.8 | 87.2 | 87.5 2.6
1.0105| 73.8| 75.0 | 76.1 | 77.2| 78.1 ]| 79.0 | 79.8 [ 80.6 | 81.3 |1 81.9| 825 (83.1 | 83.6 | 84.1 [ 84.6 | 85.0| 854 | 85.8 | 86.2 | 86.5] 86.9 2.7
1.0110 725 73.8 | 75.0| 76.1 | 77.1| 78.0 | 78.8 | 79.6 | 80.4 | 81.0]| 81.7 | 82.3 | 82.8 | 83.3 [ 83.8 | 84.3 | 84.7 | 85.1 | 85.5| 85.9 ] 86.3 2.8
1.0115| 71.2 | 72.6 | 73.9| 75.0 | 76.0| 77.0 | 77.9 | 78.7 | 79.5] 80.2 | 80.8 [ 81.5| 82.0 | 82.6 [ 83.1 | 83.6 | 84.0 | 84.5| 84.9 | 85.3 ] 85.6 2.9
1.0120f 70.0 | 71.4 | 72.7 | 73.9| 75.0| 76.0 | 76.9 | 77.8 | 78.6 | 79.3 ] 80.0 | 80.6 | 81.3 | 81.8 [ 82.4 | 82.9 | 83.3 | 83.8 | 84.2 | 84.6 | 85.0 3.1
1.0125| 68.8 |1 70.2 | 71.6 | 72.8 | 74.0| 75.0 | 76.0 | 76.9 | 77.7 [ 78.4] 79.2 | 79.8 | 80.5]| 81.1 [ 81.6 | 82.1 | 82.6 | 83.1 | 83.6 | 84.0 | 84.4 3.2
1.0130f 67.5]69.0| 70.5|71.7 | 729 74.0]75.0 | 759 | 76.8 | 77.6| 783 [ 79.0| 79.7 | 80.3 [ 80.9 | 81.4 | 81.9 | 82.4 | 82.9 | 83.3 ] 83.8 3.3
1.0135| 66.2 | 67.9 | 69.3 | 70.7 | 71.9| 73.0 | 74.0 | 75.0 | 75.9 | 76.7 | 77.5| 78.2 | 78.9 | 79.5 [ 80.1 ]| 80.7 | 81.2 | 81.8 | 82.2 | 82.7 | 83.1 3.4
1.0140] 65.0 | 66.7 | 68.2 1 69.6 | 70.8| 72.0 | 73.1 | 741 | 750|759 76.7 | 77.4|78.1]178.8[79.4]80.0|80.6|811]|816]|821]825 3.6
1.0145| 63.8 |1 65.5| 67.0| 68.5|69.8| 71.0 | 72.1 | 73.1 | 74.1 [ 75.0]| 75.8 | 76.6 | 77.3 | 78.0 [ 78.7 | 79.3 | 79.9 | 80.4 | 80.9 | 81.4 | 81.9 3.7
1.0150] 62.5]| 64.3|659|67.4|688|70.0]|71.2|722|732]|741]|750[758|766]|77.3[77.9]|786]79.2|79.7]|803]808]|8L3 3.8
1.0155| 61.2 | 63.1 | 64.8 | 66.3 | 67.7 | 69.0 | 70.2 | 71.3 | 72.3 | 73.3| 74.2 | 75.0 | 75.8 | 76.5 [ 77.2 | 77.9 | 78.5 | 79.1 | 79.6 | 80.1 | 80.6 3.9
1.0160| 60.0 | 61.9 | 63.6 | 65.2 | 66.7 | 68.0 | 69.2 | 70.4 | 71.4 | 72.4| 733 [ 742|750 758 [ 765 | 77.1| 778|784 | 78.9 ] 79.5] 80.0 4.1
1.0165| 58.8 | 60.7 | 62.5 | 64.1 | 65.6 | 67.0 | 68.3 | 69.4 | 70.5| 71.6 | 725 | 73.4 | 74.2 | 75.0 [ 75.7| 76.4 | 77.1 | 77.7 | 78.3 | 78.8 | 79.4 4.2
1.0170] 57.5 ] 59.5 | 61.4 | 63.0 | 64.6 | 66.0 | 67.3 | 68.5| 69.6 | 70.7 | 71.7 [ 72.6 | 73.4 | 742 [ 75.0| 75.7 | 76.4 | 77.0 | 77.6 | 78.2| 78.8 4.3
1.0175| 56.2 | 58.3 | 60.2 | 62.0 | 63.5 | 65.0 | 66.3 | 67.6 | 68.7 | 69.8 | 70.8 | 71.8 | 72.7 | 73.5 [ 74.3| 75.0 | 75.7 | 76.4 | 77.0 | 77.6 | 78.1 4.5
1.0180f 55.0 | 57.1 | 59.1 | 60.9 | 62.5]| 64.0 | 65.4 | 66.7 | 67.9169.0| 70.0 [ 71.0| 71.9 1727 [ 735]| 743 | 75.0| 75.7| 76.3]| 76.9] 77.5 4.6
1.0185| 53.8 | 56.0 | 58.0 | 59.8 | 61.5| 63.0 | 64.4 | 65.7 | 67.0 [ 68.1] 69.2 | 70.2 | 71.1 | 72.0 [ 72.8 | 73.6 | 74.3 | 75.0 | 75.7 | 76.3 | 76.9 4.7
1.0190| 52.5 | 54.8 | 56.8 | 58.7 | 60.4 | 62.0 | 63.5 | 64.8 | 66.1 | 67.2 | 68.3 | 69.4 | 70.3 | 71.2 [ 72.1 | 72.9| 73.6 | 74.3 | 75.0 | 75.6 | 76.3 4.8 ~
1.0200| 50.0 | 52.4 | 54.5 | 56.5 | 58.3 | 60.0 | 61.5 | 63.0 | 64.3 | 65.5] 66.7 | 67.7 | 68.8 | 69.7 [ 70.6 | 71.4 | 72.2 | 73.0 | 73.7 | 74.4 | 75.0 5.1 %
> [ 1.0210] 47.5 | 50.0 | 52.3 [ 54.3 | 56.3 | 58.0 | 59.6 | 61.1 | 62.5 | 63.8 | 65.0 | 66.1 | 67.2 | 68.2 | 69.1 | 70.0 | 70.8 | 71.6 | 72.4 | 73.1 | 73.8 5.3 é
% 1.0220| 45.0 | 47.6 | 50.0 | 52.2 | 54.2 | 56.0 | 57.7 | 59.3 | 60.7 | 62.1 ]| 63.3 | 64.5 | 65.6 | 66.7 | 67.6 | 68.6 | 69.4 | 70.3 | 71.1 | 71.8 | 725 56|
& | 1.0230] 42.5 | 45.2 | 47.7 | 50.0 [ 52.1 | 54.0 | 55.8 [ 57.4 | 58.9 | 60.3 | 61.7 | 62.9 | 64.1 | 65.2 | 66.2 | 67.1 | 68.1 [ 68.9 | 69.7 | 70.5 | 71.3 5.8 g
i 1.0240| 40.0 | 42.9 | 45.5 | 47.8 | 50.0 | 52.0 | 53.8 | 55.6 | 57.1 | 58.6 | 60.0 | 61.3 | 62.5 | 63.6 | 64.7 | 65.7 | 66.7 | 67.6 | 68.4 | 69.2 | 70.0 6.1 é
g 1.0250| 37.5 | 40.5 | 43.2 | 45.7 | 47.9 | 50.0 | 51.9 [ 53.7 | 55.4 | 56.9 | 58.3 [ 59.7 | 60.9 | 62.1 [ 63.2 | 64.3 | 65.3 | 66.2 | 67.1 | 67.9] 68.8 63| &
3 1.0260| 35.0 | 38.1 | 40.9 | 43.5| 45.8 | 48.0 ] 50.0 [ 51.9 | 53.6 | 55.2 | 56.7 | 58.1 | 59.4 | 60.6 [ 61.8 | 62.9 | 63.9 | 64.9 | 65.8 | 66.7 | 67.5 6.6| O
1.0270f 32.5] 35.7 | 38.6 | 41.3 | 43.8 | 46.0 | 48.1 [ 50.0 | 51.8 | 53.4 | 55.0 [ 56.5 | 57.8 | 59.1 [ 60.3 | 61.4 | 62.5 | 63.5 | 64.5 | 65.4 | 66.3 6.8 g
1.0280] 30.0 | 33.3 | 36.4|39.1|41.7]|44.0]46.2|48.1|50.0]517]533[548)|56.3]|57.6[588]60.0]611]|622]|63.2]641]65.0 7.1 %
1.0290| 27.5 | 31.0 | 34.1 | 37.0 | 39.6 | 42.0 | 44.2 | 46.3 | 48.2 | 50.0 | 51.7 | 53.2 | 54.7 | 56.1 | 57.4 | 58.6 | 59.7 | 60.8 | 61.8 | 62.8 | 63.8 7.3
1.0300f 25.0 | 28.6 | 31.8 | 34.8 | 37.5]| 40.0 | 42.3 | 44.4 | 46.4 | 48.3| 50.0 [ 51.6 | 53.1 | 54.5 [ 55.9 | 57.1 | 58.3 | 59.5 | 60.5 | 61.5 ] 62.5 7.6
1.0310] 22.5] 26.2 | 29.5 | 32.6 | 35.4 | 38.0 | 40.4 | 42.6 | 44.6 | 46.6 | 48.3 | 50.0 | 51.6 | 53.0 [ 54.4 | 55.7 | 56.9 | 58.1 | 59.2 | 60.3 | 61.3 7.8
1.0320f 20.0 | 23.8 | 27.3 | 30.4 | 33.3 | 36.0 | 38.5 | 40.7 | 42.9 | 44.8 | 46.7 [ 48.4 | 50.0 | 51.5 [ 52.9 | 54.3 | 55.6 | 56.8 | 57.9 | 59.0 | 60.0 8.0
1.0330] 17.5] 21.4| 25.0 | 28.3 | 31.3| 34.0 | 36.5| 38.9 | 41.1 | 43.1] 45.0 | 46.8 | 48.4 | 50.0 [ 51.5] 52.9 | 54.2 | 55.4 | 56.6 | 57.7 | 58.8 8.3
1.0340f 15.0 | 19.0 | 22.7 | 26.1 | 29.2 | 32.0 | 34.6 [ 37.0 | 39.3 | 41.4| 43.3 [ 45.2 | 46.9 | 485 [50.0| 51.4 | 52.8 | 54.1 | 55.3 | 56.4 | 57.5 8.5
1.0350f 12.5] 16.7 | 20.5 | 23.9 | 27.1 | 30.0 | 32.7 | 35.2 | 37.5| 39.7| 41.7 | 43.5 | 45.3 | 47.0 [ 48.5] 50.0 | 51.4 | 52.7 | 53.9 | 55.1 | 56.3 8.8
1.0360f 10.0 | 14.3 ] 18.2 | 21.7 | 25.0| 28.0 | 30.8 | 33.3 | 35.7 | 37.9| 40.0 [ 41.9 | 43.8 | 455 [ 47.1]| 48.6 | 50.0 | 51.4 | 52.6 | 53.8 | 55.0 9.0
1.0370| 7.5 | 11.9| 15.9 | 19.6 | 22.9 | 26.0 | 28.8 | 31.5 | 33.9 | 36.2 | 38.3 | 40.3 | 42.2 | 43.9 [ 45.6 | 47.1 | 48.6 | 50.0 | 51.3 | 52.6 | 53.8 9.3
1.0380] 5.0 | 9.5 | 13.6|17.4]| 20.8]| 24.0]26.9|29.6 | 32.1 | 34.5| 36.7 | 38.7 | 40.6 | 42.4 | 44.1| 45.7 | 47.2 | 48.6 | 50.0 | 51.3 | 52.5 9.5
1.0400] 0.0 | 48 | 9.1 | 13.0| 16.7 | 20.0 | 23.1 | 25.9 | 28.6 | 31.0| 33.3 | 35.5 | 37.5]| 39.4 | 41.2 | 429 | 44.4 | 459 ]| 47.4 | 48.7] 50.0 | 10.0
1.04201 - 00| 45| 87 |125(16.0[19.2 222|250 27.6]|30.0|323[344]364)382|40.0]|41.7)|43.2|44.7|46.2]475] 105
1.0440| - - 0.0 | 43| 83 ]120]154]185]|21.4(24.1]26.7[29.0]|31.3]33.3|353]37.1]389]|405(42.1]43.6]450] 11.0
1.04601 - - - 00 [ 42)] 80 |115(148(17.9)|20.7|23.3[258]281]|303[324]343]361]|37.8[395]41.0]425]| 114
1.0480| - - - - 00| 40| 7.7 |11.1|143]|17.2| 20.0 | 22.6 | 25.0 | 27.3 | 29.4| 31.4 | 33.3 | 35.1 | 36.8 | 38.5| 40.0 ] 11.9
1.0500f - - - - - 00 | 38) 74 ]107(138]16.7]194[21.9]242)|265]286]306]|324]|342|359]|37.5] 124
1.0520| - - - - - - 00| 37| 71 103|133 (16.1]|18.8)21.2|23.5]25.7]27.8]29.7(31.6]33.3]350] 129
1.05401 - - - - - - - 00 | 36 ) 69 ]100(129)156]182[20.6]229]250]27.0(289]308]325| 133
1.0560| - - - - - - - - 00| 34| 6.7 | 97 |125]15.2]|17.6| 20.0] 22.2 ]| 24.3 | 26.3| 28.2| 30.0] 13.8
1.0580 - - - - - - - - - 00| 33| 65| 94 ]121)14.7|17.1]194]21.6]23.7|256]27.5] 14.3
1.0600 - - - - - - - - - - 00 ) 32|63 ] 91 [118]143]116.7(189]21.1|23.1]250]| 147
1.06201 - - - - - - - - - - - 00 [ 31]61]88]114]139]16.2|184]205]225] 152
1.06401 - - - - - - - - - - - - 00 ] 30 ) 59]| 86 ]11.1)135]15.8|17.9]200] 157
1.0660| - - - - - - - - - - - - - 00 ] 29| 57 ] 83 ]108]|13.2]|154]175] 16.1
1.0680 - - - - - - - - - - - - - - 00| 29| 56 | 81 [105]|12.8] 150| 16.6
1.0700 - - - - - - - - - - - - - - - 00 ] 28| 54] 79]103]125]| 171
1.07201 - - - - - - - - - - - - - - - - 00 |27 ) 53] 77 ]100] 175
1.0740| - - - - - - - - - - - - - - - - - 00) 26 | 511 75 18.0
1.07601 - - - - - - - - - - - - - - - - - - 00 ] 26 ] 50 18.4
1.0780] - - - - - - - - - - - - - - - - - - - 0.0 ] 25 18.9
1.0800f - - - - - - - - - - - - - - - - - - - - 0.0 19.3
10.0| 10.5| 11.0] 11.4] 11.9| 12.4] 12.9| 13.3| 13.8| 14.3] 14.7| 15.2| 15.7] 16.1f 16.6] 17.1) 17.5| 18.0] 18.4] 18.9] 19.3




real attenuation

starting gravity

original extract (Plato,
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1.040] 1.042]| 1.044] 1.046| 1.048| 1.050| 1.052] 1.054| 1.056] 1.058] 1.060| 1.062| 1.064| 1.066| 1.068] 1.070| 1.072| 1.074| 1.076) 1.078] 1.080
1.0040| 73.8 | 74.2 | 74.5| 749 | 75.2 | 75.4 | 75.7 | 75.9 | 76.1 | 76.3| 76.5| 76.7 | 76.9 | 77.0 [ 77.2 | 77.3 | 77.4 | 77.6 | 77.7 | 77.8 | 77.9 1.0
1.0045) 72.8 | 73.2 | 73.6 | 74.0 | 743 | 746 | 749|752 | 754|756 | 759 [ 76.0 | 76.2 | 76.4 [ 76.6 | 76.7 | 76.9 | 77.0 | 77.1 | 77.3| 77.4 1.2
1.0050f 71.8 | 72.2 | 72.7 | 73.1 | 73.5| 73.8 | 74.1 | 74.4 | 74.7 | 749 75.2 | 754 | 75.6 | 75.8 [ 76.0 | 76.1 | 76.3 | 76.5 | 76.6 | 76.7 | 76.9 1.3
1.0055| 70.7 | 71.3 | 7.7 | 72.2| 72.6 | 73.0 | 73.3 | 73.6 | 73.9 | 74.2| 745 | 74.7 | 75.0 | 75.2 [ 75.4 | 75.6 | 75.7 | 75.9 | 76.1 | 76.2 | 76.4 1.4
1.0060| 69.7 | 70.3 | 70.8 | 71.3 | 71.8 | 72.2 | 725|729 | 73.2 | 73.5]| 73.8 | 74.1 | 74.3 | 745 [ 74.8 | 75.0 | 75.2 | 75.4 | 75.5 | 75.7 | 75.9 15
1.0065| 68.7 | 69.3 |1 69.9]704|709| 713718721 |725]|728|731[734|73.7]1739(742]|744]|746]|748]|750]752]753 17
1.0070| 67.7 | 68.3 | 69.0 | 69.5| 70.0 | 70.5]| 71.0 | 71.4 | 71.8 | 72.1| 72.4 | 72.7 | 73.0 | 73.3 [ 73.6 | 73.8 | 74.0 | 74.2 | 74.4 | 74.6 | 74.8 1.8
1.0075| 66.6 | 67.4 | 68.0 | 68.6 | 69.2 | 69.7 | 70.2 | 70.6 | 71.0 | 71.4 | 7.7 | 72.1 | 72.4 | 72.7 [ 73.0| 73.2 | 73.5| 73.7 | 73.9 | 74.1 | 74.3 1.9
1.0080| 65.6 | 66.4 | 67.1 | 67.7 | 68.3 | 68.9 ] 69.4 | 69.9 | 70.3 | 70.7 | 71.1 | 71.4 | 71.8 | 72.1 [ 72.4 | 72.6 | 72.9 | 73.1 | 73.4 | 73.6 | 73.8 2.1
1.0085| 64.6 | 65.4 | 66.2 | 66.8 | 67.5]| 68.1 | 68.6 [ 69.1 | 69.6 | 70.0| 70.4 [ 70.8 | 71.1 | 71.4 [ 71.8| 72.0| 72.3 | 72.6 | 72.8 | 73.1] 73.3 2.2
1.0090| 63.6 | 64.4 | 65.2 | 66.0 | 66.6 | 67.2 | 67.8 | 68.3 | 68.8 | 69.3] 69.7 | 70.1 | 70.5] 70.8 [ 71.1 | 71.5 | 71.8 | 72.0 | 72.3 | 72.5]| 72.8 2.3
1.0095| 62.5 | 63.5| 64.3 | 65.1 | 65.8| 66.4 | 67.0 | 67.6 | 68.1 | 68.6 | 69.0 | 69.4 | 69.8 | 70.2 [ 70.5] 70.9 | 71..2 | 71.5| 71.7 | 72.0 | 72.3 2.4
1.0100| 61.5] 62.5| 63.4 | 64.2 | 64.9 | 65.6 | 66.2 | 66.8 | 67.4 | 67.9]| 68.3 | 68.8 | 69.2 | 69.6 [ 69.9 ] 70.3 | 70.6 | 70.9 | 71.2| 71.5] 71.8 2.6
1.0105| 60.5 | 61.5 | 62.4 | 63.3 | 64.1 | 64.8 | 65.4 | 66.1 | 66.6 | 67.2 | 67.7 [ 68.1 | 68.5 ] 69.0 [ 69.3] 69.7 | 70.0 | 70.4 | 70.7 | 71.0] 71.2 2.7
1.0110] 59.5 ] 60.5 | 61.5| 62.4 | 63.2 | 64.0 | 64.7 | 65.3 | 65.9 | 66.4]| 67.0 | 67.5| 67.9 ]| 68.3 [ 68.7] 69.1 | 69.5 | 69.8 | 70.1 | 70.4 | 70.7 2.8
1.0115| 58.4 | 59.5 | 60.6 | 61.5 | 62.4 | 63.1 | 63.9 | 64.5 | 65.2 | 65.7 | 66.3 | 66.8 | 67.3 | 67.7 [ 68.1 | 68.5 | 68.9 | 69.3 | 69.6 | 69.9 | 70.2 2.9
1.0120| 57.4 | 58.6 | 59.6 | 60.6 | 61.5 | 62.3 | 63.1 | 63.8 | 64.4 | 65.0 ]| 65.6 | 66.1 | 66.6 | 67.1 [ 67.5] 67.9 | 68.3 | 68.7 | 69.1 | 69.4 | 69.7 3.1
1.0125| 56.4 | 57.6 | 58.7 | 59.7 | 60.6 | 61.5 ]| 62.3 | 63.0 | 63.7 | 64.3 ] 64.9 | 65.5 | 66.0 | 66.5 [ 66.9 | 67.4 | 67.8 | 68.1 | 68.5 | 68.9 | 69.2 3.2
1.0130f 55.4 | 56.6 | 57.8 | 58.8 | 59.8 | 60.7 | 61.5 | 62.3 | 63.0 | 63.6 | 64.2 | 64.8 | 65.3 | 65.8 [ 66.3 | 66.8 | 67.2 | 67.6 | 68.0 | 68.3 | 68.7 3.3
1.0135| 54.3 | 55.6 | 56.8 | 57.9 | 58.9 | 59.9 | 60.7 | 61.5 | 62.2 | 62.9 | 63.5 | 64.1 | 64.7 | 65.2 [ 65.7 | 66.2 | 66.6 | 67.0 | 67.4 | 67.8 | 68.2 3.4
1.0140] 53.3 | 54.7 | 55.9 | 57.0 | 58.1 ] 59.0 | 59.9 [ 60.7 | 61.5 ] 62.2| 62.9 | 63.5| 64.1 | 64.6 [ 65.1 | 65.6 | 66.1 | 66.5| 66.9 | 67.3 | 67.7 3.6
1.0145| 52.3 | 53.7 | 55.0 | 56.2 | 57.2 | 58.2 | 59.1 | 60.0 | 60.8 | 61.5] 62.2 | 62.8 | 63.4 | 64.0 [ 64.5] 65.0 | 65.5 | 65.9 | 66.4 | 66.8 | 67.1 3.7
1.0150f 51.3 | 52.7 | 54.0 | 55.3 | 56.4 | 57.4 |1 58.3 [ 59.2 | 60.0 | 60.8 | 61.5 | 62.2 | 62.8 | 63.4 [ 63.9 | 64.4 | 64.9 | 65.4 | 65.8 | 66.2 | 66.6 3.8
1.0155| 50.2 | 51.7 | 53.1 | 54.4 | 55.5 | 56.6 | 57.6 | 58.5 | 59.3 | 60.1 | 60.8 | 61.5 | 62.1 | 62.7 | 63.3 | 63.8 | 64.3 | 64.8 | 65.3 | 65.7 | 66.1 3.9
1.0160| 49.2 | 50.8 | 52.2 | 53.5 | 54.7 | 55.8 | 56.8 | 57.7 | 58.6 | 59.4 | 60.1 [ 60.8 | 61.5 | 62.1 [ 62.7 | 63.3 | 63.8 | 64.3 | 64.7 | 65.2 | 65.6 4.1
1.0165| 48.2 | 49.8 | 51.3 | 52.6 | 53.8 | 54.9 | 56.0 | 56.9 | 57.8 | 58.7 | 59.5 | 60.2 | 60.9 | 61.5 [ 62.1 ]| 62.7 | 63.2 | 63.7 | 64.2 | 64.7 | 65.1 4.2
1.0170f 47.2 | 48.8 | 50.3 | 51.7 | 53.0 | 54.1 | 55.2 | 56.2 | 57.1 | 58.0 | 58.8 [ 59.5 | 60.2 | 60.9 [ 61.5] 62.1 | 62.6 | 63.2 | 63.7 | 64.1 | 64.6 4.3
1.0175| 46.1 | 47.8 | 49.4 | 50.8 | 52.1 | 53.3 | 54.4 | 55.4 | 56.4 | 57.3 | 58.1 | 58.9 | 59.6 | 60.3 [ 60.9 | 61.5 | 62.1 | 62.6 | 63.1 | 63.6 | 64.1 4.5
1.0180| 45.1 | 46.9 | 48.5]49.9 | 51.3 | 52.5 | 53.6 | 54.7 | 55.6 | 56.6 | 57.4 [ 58.2 | 58.9 | 59.6 [ 60.3 | 60.9 | 61.5 | 62.1 | 62.6 | 63.1 | 63.6 4.6
1.0185| 44.1 | 45.9 | 47.5| 49.0 | 50.4 | 51.7 | 52.8 | 53.9 | 54.9 | 55.8 | 56.7 | 57.5 | 58.3 | 59.0 [ 59.7 | 60.3 | 60.9 | 61.5 ] 62.0 | 62.6 | 63.0 4.7
1.0190| 43.1 | 44.9 | 46.6 | 48.1 | 49.5]| 50.8 | 52.0 [ 53.1 | 54.2 | 55.1 | 56.0 | 56.9 | 57.7 | 58.4 [ 59.1 | 59.7 | 60.4 | 60.9 | 61.5 | 62.0 | 62.5 4.8 ~
1.0200| 41.0 | 43.0 | 44.7 | 46.3 | 47.8 | 49.2 | 50.5 | 51.6 | 52.7 | 53.7 | 54.7 | 55.5 | 56.4 | 57.2 [ 57.9 | 58.6 | 59.2 | 59.8 | 60.4 | 61.0 | 61.5 5.1 %
> [ 1.0210] 39.0 | 41.0 | 42.9 [ 446 | 46.1 | 47.6 | 489 | 50.1 [ 51.3 | 52.3 | 53.3 | 54.2 | 55.1 | 55.9 | 56.7 | 57.4 | 58.1 | 58.7 | 59.3 | 59.9 | 60.5 5.3 é
% 1.0220| 36.9 | 39.0 | 41.0 | 42.8 | 44.4 | 45.9 | 47.3 | 48.6 | 49.8 | 50.9 ] 51.9 | 52.9 | 53.8 | 54.7 [ 55.5] 56.2 | 56.9 | 57.6 | 58.3 | 58.9 | 59.5 56| w5
5 | 1.02301 34.9 |37.1]39.1]41.0|427)|443]457|47.1)|483]49.5|50.6 | 51.6|525]53.4|54.3]551]558]|565)|57.2]57.8]| 584 5.8 g
i 1.0240| 32.8 | 35.1 | 37.3 | 39.2 | 41.0| 42.6 | 44.2 | 45.6 | 46.9 | 48.1] 49.2 | 50.3 | 51.3 | 52.2 [ 53.1 | 53.9 | 54.7 | 55.4 | 56.1 | 56.8 | 57.4 6.1 é
g 1.0250f 30.8 | 33.2 | 35.4 | 37.4 | 39.3| 41.0 | 42.6 | 44.0 | 45.4 | 46.7 | 47.8 [ 48.9 | 50.0 | 50.9 [ 51.9 | 52.7 | 53.5 | 54.3 | 55.0 | 55.7 | 56.4 63| &
3 1.0260| 28.7 | 31.2 | 33.5 | 35.7 | 37.6 | 39.4 | 41.0 | 42.5 | 43.9 | 45.2| 46.5 | 47.6 | 48.7 | 49.7 [ 50.6 | 51.5 | 52.4 | 53.2 | 53.9 | 54.7 | 55.4 6.6| O
1.0270f 26.7 | 29.3 | 31.7 | 33.9 | 35.9 | 37.7 | 39.4 [ 41.0 | 42.5| 43.8| 45.1 [ 46.3 | 47.4 | 485 [49.4]50.4 | 51.3 | 52.1 | 52.9 | 53.6 | 54.3 6.8 g
1.0280] 24.6 | 27.3 | 29.8 | 32.1 | 34.2 | 36.1 | 37.8 [ 39.5| 41.0 | 42.4| 43.7 [ 45.0 | 46.1 | 47.2 [ 48.2] 49.2 | 50.1 | 51.0 | 51.8 | 52.6 | 53.3 7.1 %
1.0290| 22.6 | 25.4 | 28.0 | 30.3 | 32.5| 34.4 | 36.3 | 38.0 | 39.5| 41.0| 42.4 | 43.6 | 44.8 | 46.0 [ 47.0 | 48.0 | 49.0 | 49.9 | 50.7 | 51.5 | 52.3 7.3
1.0300f 20.5 | 23.4 | 26.1 | 28.5| 30.8 | 32.8 | 34.7 [ 36.4 | 38.1 | 39.6 | 41.0 [ 42.3 | 43.6 | 44.7 [ 458 46.9 | 47.8 | 48.8 | 49.6 | 50.5] 51.3 7.6
1.0310f 18.5] 21.5| 24.2 | 26.7 | 29.0 | 31.2 | 33.1 | 34.9 | 36.6 | 38.2 | 39.6 | 41.0 | 42.3 | 43.5 [ 44.6 | 45.7 | 46.7 | 47.6 | 48.6 | 49.4 | 50.2 7.8
1.0320] 16.4 | 19.5]|22.4]25.0| 27.3 ] 29.5]31.5[33.4 | 351|368 383 [39.7|41.0 ]| 422 [43.4]| 445|456 |465|475]48.4]49.2 8.0
1.0330f 14.4 ] 17.6 | 20.5 | 23.2 | 25.6 | 27.9 | 30.0 | 31.9 | 33.7 [ 35.3 | 36.9 | 38.4 | 39.7 | 41.0 [ 42.2 | 43.3 | 44.4 | 45.4 | 46.4 | 47.3 | 48.2 8.3
1.0340] 12.3 | 15.6 | 18.6 | 21.4 | 23.9| 26.2 |1 28.4 | 30.4 | 32.2 |1 33.9| 355 [ 37.0| 38.4 | 39.8 [ 41.0| 42.2 | 43.3 | 443 | 453 | 46.3 ] 47.2 8.5
1.0350f 10.3 | 13.7 | 16.8 | 19.6 | 22.2 | 24.6 | 26.8 | 28.9 | 30.8 | 32.5]| 34.2 | 35.7 | 37.2 | 385 [ 39.8 | 41.0 | 42.1 | 43.2 | 44.2 | 45.2 | 46.1 8.8
1.0360f 8.2 | 11.7]14.9]117.8|20.5]23.0]252|27.3|29.3|31.1]|328[344)|359]37.3(386]39.8]|41.0]421]|432]442]451 9.0
1.0370| 6.2 | 9.8 | 13.0| 16.0 | 18.8 | 21.3 | 23.7 | 25.8 | 27.8 | 29.7 | 31.4 | 33.1 | 34.6 | 36.0 [ 37.4 ]| 38.7 | 39.9 | 41.0 | 42.1 | 43.1 | 44.1 9.3
1.0380| 4.1 | 78 | 112|143 | 17.1]19.7 221|243 | 26.4]283| 30.1|31.7]|33.3]|348(36.2]375]|387]399]|41.0]42.1]43.1 9.5
1.0400f 0.0 | 3.9 | 7.5 |10.7| 13.7 | 16.4 ] 18.9 | 21.3 | 23.4| 254 27.3 | 29.1 | 30.8 | 32.3 | 33.8 | 35.1 | 36.4 | 37.7 | 38.8 | 39.9 ] 41.0| 10.0
1.04201 - 00| 37| 711103131158 18.2|205(226]|246|265[282]298)|31.4|328]342)|355]36.7|37.8]390] 105
1.0440| - - 00 ) 36| 68| 98 |126]|152|17.6[19.8]21.9[23.8]|25.6]27.3|289]305]31.9]|332[345]357]369] 110
1.04601 - - - 00 [ 34] 66| 95 (121146170191 (21.2]23.1]|248[265]281]29.6]|31.0[324]336]349]| 114
1.0480| - - - - 00| 33|63 ] 91 [11.7]|14.1]16.4|185]205|224|24.1|258]|27.3]|288]|30.2|315|328] 119
1.0500f - - - - - 00 [ 32) 61|88 [11.3]13.7]159(179]199|21.7|234]251]|266]28.1]|29.4]308] 12.4
1.0520| - - - - - - 00 ) 30| 59| 85109132154 174|193 |21.1]|228|244(259]27.3]287] 129
1.05401 - - - - - - - 00|29 ) 57| 82 [106])128]|149(16.9]18.7]20.5]222|23.7]252]267| 133
1.0560] - - - - - - - - 00| 28| 55| 79 ]103]124]|145]|16.4]18.2]199]21.6]23.1]|246] 13.8
1.0580 - - - - - - - - - 00| 27 | 53| 77] 99 ]121|141]159]17.7]19.4|21.0]226] 14.3
1.0600 - - - - - - - - - - 00| 26 |51] 75| 96 ]11.7]13.7(155]17.3|189]205| 147
1.06201 - - - - - - - - - - - 00 [ 26| 50| 72| 94]114)133|151}168]185] 152
1.06401 - - - - - - - - - - - - 00| 25)| 48| 70 ] 91 )111]129|147]164] 157
1.0660] - - - - - - - - - - - - - 00| 24| 47 ] 68| 89 |10.8]126]14.4] 16.1
1.0680 - - - - - - - - - - - - - - 00| 23| 46 | 6.6 | 86 | 10.5] 12.3| 16.6
1.0700| - - - - - - - - - - - - - - - 00)] 23| 44] 65| 84 ]103]| 171
1.07201 - - - - - - - - - - - - - - - - 00 [ 22) 43| 63| 82 17.5
1.0740| - - - - - - - - - - - - - - - - - 00 ) 22| 42 ] 6.2 18.0
1.07601 - - - - - - - - - - - - - - - - - - 00 ] 21| 41 18.4
1.0780] - - - - - - - - - - - - - - - - - - - 0.0 ] 21 18.9
1.0800 - - - - - - - - - - - - - - - - - - - - 0.0 19.3
10.0| 10.5| 11.0] 11.4] 11.9| 12.4] 12.9| 13.3| 13.8| 14.3] 14.7| 15.2| 15.7] 16.1f 16.6] 17.1) 17.5| 18.0] 18.4f 18.9] 19.3




