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Are you using 60%CO2/40%N2 to dispense your beer?
Chances are some if not all of your beers are slowly going flat
and potentially falling out of the brewer’s desired carbonation

range.

Recently, the Brewer Association Technical Committee
endorsed a beer industry-wide guideline that changes the
default dispense gas blend from 60% CO2 to 70% CO2 for
any systems that need CO2-rich blends (see back of page for
criteria). Extensive market research indicates that when used
as the sole gas blend, 70% CO2 keeps more beers within their

respective carbonation specifications.

In a near-constant effort to maintain high-quality draught

beer at retail, brewers have long battled gas systems which

#CraftBrewersCon

The Facts Abhout
Draught Beer Carhonation

When all the elements are in balance, the beer will stay prop-
erly carbonated. The problem is that the average draught
system is pouring beers with differing levels of carbonation;
with the three other elements remaining constant, this causes

many beers to become flat.

The solution lies in making adjustments to either of the two
elements we can readily adjust: CO2 percentage, and applied

pressure. Let's look at these individually.

CO02 Percentage Adjustment

The adjustment of CO2 percentages for different beers has
historically been difficult if not impossible. Gas blending pan-

els usually have only one CO2-rich blend available, with dual

The BA offers a
‘One-Pager’ ...
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New Guidelines For the Use of
Blended Gas for Draught Beer
Dispense:

Prepared by the Brewers Association
Technical Committee Draught Beer
Quality Working Group

www.draughtquality.org

BA Excel Perfect Blend Program
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----------------------------------------------------------------------------------------------------

Easy Blend Calclator Easy Blend Calclator Easy Blend Calclator
Enter these values: Enter these values: Enter these values:
Temperature (°F) | 38] |[Temperature (°F) | 40] | Temperature (°F) | 36
CQO, Content (volsivol) | 2.5 CO, Content (vols/vol) | 2.7] | CO; Content (vols/vol) | 27
Perfect CO2 % 79%]| |Perfect CO2% 79%| |Perfect CO2 % 66%

www.draughtquality.org
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DRAUGHT BEER
QUALITY MANUAL

/ | Our (free) State of Art Resource

« BA Draught Beer Quality Sub-Committee

« We’'ll use our unique and practical ‘textbook’
in guiding today’s online presentation! Our
framework Is focused on attaining
BALANCE to dispense perfect beer...

 Temperature

* Pressure

« Resistance & Components
* Our options!

B caes Social isolation in nature e
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Cold air to ¢column:
Hose wpplies refrigerated ir into column
to keep product cold.
3" Draft Columns
3 = oct Draw Dispense Units now ﬁ

€O Reoulcton — e stainless steol deo™ fowers. Air Distributor:
ftog&%‘%; Ond MOINGes can be turned off or on
COy level in beer. a keg can be iscloted.

g",

co 7
S ) ok O, i
CO; Knock-out plug:

In bax for ir line
from cutside.

44" INSIDE CABINET : Tronsfer source for oir,

®111/8" {
TYPICAL

D16 1/8" SLIM

TYPICAL QUARTER

HALF BARREL Kegs:
RARRES P161/8" Coengins bulk bese
wader presswre.

18 3/4"
INSIDE
CABINET
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TABLE 3.3. DIRECT-DRAW DRAUGHT SYSTEM BALANCE AT 38°F

Diverse tools are in the BA book for
many situations

...including
! Calculations with
examples

|

6. FOBs and wall brackets in walk-in cooler.
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Prep work yesterday in th

No time to
Spoon-Feed You

......
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1. TEMPERATURE CHALLENGES REVIEW

1/2-bbl keg (36 F): if delivery van is at 90 deg F, rise in temp of 20
deg F in 2 hours. A keg at 50 deg F delivered into a 36 deg F cold
room requires 3 days to equilibrate.

Temperature of many Lager Beers:
In cooler: 36°F (Jaime’s ideal!)

At faucet: 37°F-39°F

Consistent Quality
Good Carbonation
Palate - no off tastes
Good head formation
Lasting head retention

| s —,;_;;;'53 .24 hr min in cooler until tapping!



at 60° F - 1 gallon of CO2 gas at atmospheric pressure will
dissolve in 1 gallon of beer.

at 32° F - 1.71 gallons of CO2 gas at atmospheric pressure
will dissolve in 1 gallon of beer.

If we have 1 gallon of COz2 in 1 gallon of beer, we say we have 1
volume of CO2.

#CraftBrewersCon



| Gallon of Beer
at 60 F
0 Volumes CO2

| Gallon CO3
Atmaospheric
Pressure
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| Gallon of Beer
at &0 F




I Gallan of Boor
at 60 F
O Vaolumes CO3

I Gallan nf Brer
at &0 F

15 Gallpns CO
at &0 F




2. “BALANCE” 1s Differential Pressure Management 1n beer line

‘Pressures produced when Z, + p,/pg + vi#/29 = 2, + p./pg + vi/29
penguins pooh — calcutations
on avian defecation™ by Victor
Benno Meyer-Rochow and " patm
Jozsef Gal ‘
“resistance” /-
60 ¢m diameter=8 mm
’/ 40 cm
20 ¢m
N 5
nest I i

R we s e DWE N

Fig. 1 Position of model penguin during defaccation and physical

parameters used to calculate rectal pressure necessary to expel

faccal material over a distance of 40 ¢m

Adopted by

J. Jurado



Resistance decreases as beer line diameter increases

#CraftBrewersCon ssooiiion |




3. RESISTANCE

No time to Spoon-Feed You!
T



Vertical: 2.25 ft
Horiz run: 70 feet Polyvinyl flex 3/8 in

3/8 in barrier 0.06 psi/ft

Y

vLength of line
- Lift 1 and “jumper”
Vertical: 4 feet Lift 2
Keg coupler
Bend in line #1
Bend in line #2
Bend in line #3
faucet and “choker”

Polyvinyl flex 3/8 in

:
=

If we were to place pressure
gauges along the beer line... HA
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Bent Tube
{Stainless Steel)

Straight
Shank —l

3/16" Choker
Line

Hex Nut

Washer

i— Tail
g Piece
Hex Nut —.

Clamp
3/16" Choker g/
Line \

bA

BREWERS
ASSOCIATION

#CraftBrewersCon



17.5

15

A

IS the result of the effect of resistance!

Sensitive Beer

EQUILIBRIUM
2.5 vols at 39 deg F

Distance from the keg — w—t-

70

Seeing that the pressure drops as beer progresses down the beerline

It’s ok to interpolate!

TABLE 3.1. BEER CARBONATION AT SEA LEVEL
IN VOLUMES CO, AS A FUNCTION OF SYSTEM

TEMPERATURE AND CO, PRESSURE*

CO, pressure (psi)
Temp (°F) 9 n 13
34 Fi .7 45
38 23 s Pl
42 21 Z3 <0

adpstment

*Prassures rounded for purposes of Sustation Do act use this table for system



17.5
A Need to push ‘sensitive beer’ as far to the dispense tap as we can!

B .
15 “Note: Allowing greater pressure on
beer allows it to adsorb more CO2... and
we’ll see why this is a problem soon!”

From Slide before penguin!

D EQUILIBRIUM
E 2.5 vols at 39 deg F
F
G
Sernsitive Beer
H
5
|
J
0
0 70

Distance from the keg — w—t-
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Sensitive Beer

EQUILIBRIUM
2.5volsat 39 deg F E
F @ D
G
H
C
| <:> | —
-
‘ J

Distance from the keg — w—t-

Beer exiting tap

?i;\ —

®)

-

L‘ﬂ:?‘bﬁﬂ?ﬂ*w
~OE A DD~

Length of line
Lift1

Lift 2

Keg coupler
Bend in line #1
Bend in line #2
Bend in line #3
faucet

70 feet = 4.5 psi
6 feet =3.0 psi
3 feet = 1.5psi

= 1.0 psi
= 1.0 psi
= 1.0 psi
=1.0 psi
= 4.0 psi

TOTAL =17.0 p:



DETERMINATION F PURE CO, EQUILIBRIUM GAUGE PRESSURE (PSIG) F SAME DATA...
e f - DIFFERENT PRESENTATIONS3:

32 |2.15(2.27|2.38|2.48|2.59|2.70|2.80|2.90 3.00 3.1 |3.21
33 |2.10(2.23|2.33|2.43|2.53 |2.63 |2.74 [2.84 | 2.96 [3.06 |3.15 | 3.25
134 |2.06|2.18|2.28|2.38 |2.48 | 2.58 | 2.69 | 2.79| 2.903.00|3.09 | 3.19
135 |2.02|2.14|2.24|2.34 |2.43|2.52| 2.63|2.73|2.83|2.93|3.023.12|3.22
36 |1.98(2.09(2.19|2.29 |2.38 |2.47 |2.57 [2.67|2.77|2.86 | 2.96 |3.05|3.15|3.24
37 (1.94(2.04|2.14|2.24|2.33|2.42|2.52[2.62|2.71|2.80|2.90|3.00{3.09|3.18|3.27
Table 3.2, page 38 38 [1.90(2.00(2.10|2.20|2.29|2.38|2.48|2.57 | 2.66 |2.75 | 2.85 | 2.94 | 3.03|3.12|3.21
39 [1.86(1.96(2.06(2.15|2.25|2.34 |2.43|2.52|2.61|2.70 [2.80 | 2.89|2.98|3.07|3.16|3.25
40 |1.83]1.92(2.01|2.10|2.20 |2.30 |2.39 |2.47 | 2.56 | 2.65 | 2.75 | 2.84|2.93|3.01 | 3.10| 3.19
“Atmospheric pressure decreases by about 1 psi per 2000 feet 41 [1.79|1.88|1.97|2.06 |2.16 |2.25|2.34 | 2.43| 2.52|2.60| 2.70| 2.79 | 2.88 | 2.96 | 3.05 | 3.14
oI (To M oI [V i o] g NoReTolofo U] o1 i {o] @i a1 SR [OR1S o) o] (IS U (M To o RN 1> (175 | 1.85(1.94(2.02|2.12[2.21|2.30|2.39|2.48|2.56 | 2.65| 2.74 | 2.83 | 2.91 | 3.00|3.00
psi to the regulator setting for every 2000 feet gained in 43 |1.721.81[1.90(1.99 |2.08 |2.17|2.26 | 2.34 | 2.43| 2.52 | 2.61 [ 2.69 | 2.78 | 2.86 [ 2.95 | 3.04
elevation”--page 18 44 11.69(1.78(1.87|1.95(2.04|2.13|2.22(2.30(2.39|2.47 [ 2.56 | 2.64|2.73| 2.81|2.90|2.99
45 [1.66[1.75[1.84|1.91|2.00|2.08|2.17|2.26 |2.34 [2.42 | 2.51 | 2.60| 2.69 | 2.77 | 2.86 | 2.94

sea level” CO. chart If

W
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, Wi American Society of Brewing Chemists, 1949 §
2000 bt above sea level.




See pages 28 &29
Discussion on
=~ Absolute Pressure

19

3
ettt it s st o i e e e e
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CO2 =100% CO2

Appendix C: : ) .
CARBONATION, BLENDED GAS. » ...50 10 psig applied = 10 psig CO2

GAS LAWS, AND PARTIAL

PRESSURES ® 40% NZ e 60% COZ = 60% CO2

/

L
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» ...so 10 psig applied = 6 psig COZ'BA




1. Determlne equnlbrlum absolute pressure® to maintain proper level of

3.Divide the equilibrium absolute CO_pressure by the total absolute
gas pressure to obtain the CO_ portion of the gas.

“absolute pressure = gauge pressure + atmospheric pressure (i.e. 14.7
psi @ sea level; 12.1 psi in Denver; 9.7 psi @ 10,000 ft)




the blanded gos, b is the ideal
‘situakion {in this case, 10.7 ps;
ﬂnpmporﬁon of CO, in the
sre is assumed o be 14.7 psi

The applied dispm_\ﬁf_sg s
with the 3 psi of slatic pressure {ie

Examples on Pages 41 and 42

BREWERS

ASSOCIATION
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Example 1... our 2.5 vol ale at 39 deg F

Absolute pressure consideration: SEA LEVEL

N | = resistance

Qe Tl
I i A AR A

"5, ]
(11.9 psig+14.7 psig) / (17 psig+14.7 psig) =
84% COZ,\cmd 1600 nitrogen...

NOT  11.9/17 = 7o\>/é;jo|

ABLE 3.2. DETERMINATION OF PURE CO, EQUILI{RIUM GAUGE PRESSURE (PSIG) FOR GIVE
OLUMES OF CO, AND TEMPERATURE




Example 1 h
..our 2.5 vol ale at 39 deg F

Absolute pressure consideration: DENVER

“Atmospheric pressure decreases by about 1 psi per 2000
feet gained in elevation. To account for this loss of
pressure, a good rule of thumb is to add 1 psi to the

regulator setting for every 2000 feet gained in elevation”
- Page 18



“‘jumper” resistance 3ft. long, 1/4" 1.D.

jumper / Polyvinyl jumper

Barrier 20 ft 4”7 ID

“trunk line” resistance

/

Example 2

Faucet
“choker” resiitfnce\

Coupler: 1 psig
Beer at 39 deg F ; 2.65 vol CO Faucet/shank: 1 psig

36 in of /4 in vinylline T_iz, £ T —
+ 2t 3146 V'my,v** Polyethylene Choke

+ 20t Y4 in. Darrer™* beer line

(Polyvinyl choker) (stainless steel)

Hydrostatic head SiuIE

=5 ft * 0.45 psig/ft
= 2.25 psig

bA
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Absolute pressure consideration:

Beer at 39 deg F in keg...2.65 vol CO,
36 in of 1/4 in vinyV*ane + 2 it 3/16 vinylr=* +20 ft
of % . B2 RF*** bee¥ line.

13.5 psig by
Interpolation

J/

5
W/

BREWERS
ASSOCIATION 8
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Absolute pressure consideration:

b, %5 Beor ai 39 g F i keg..2.65 Vol €O,
e 5 ; 36 in of 1/4 in vinyl*line + 2 ft 3/16 vinyl** +20 ft
Resistance in d ISPENSE. of % in. barrier*** beer line.

a) Hydrostatic head = 0.45 psi/ft vertical
b) The combined friction of beer line.

(13.5 psig+14.7 psig) / (|14.55+2.25+2] psig + 14.7 psi;

= 83% CO, and 17% nitrogen...
NOT 13.5/19.1 =71 % plus 29 %!

jumper
choker

(2 ft)(3 psi/it) = 6.0
trunk

*%*(20ft)(0.3 psi/it) = 6.0 psig

#CraftBrewersCon ssooiiion |



GAS B

® &
® @

McDantim @

GAS BLENDING TECHNOLOGIES

(406) 442-5153

www.mcdantim.com
750 Shephard Way, Helena, MT 59601

Trumix. Triple

CAUTIONS: Use back-up wrenches
when adding or removing fittings.
DO NOT EXCEED MAXIMUM
SAFE WORKING PRESSURE
for any element of your gas system!
See Installation Instructions for details.

Mixed Gas Outlets

75% CO2 60% CO2 25% CO2
© 7 3

_LENDERS

Page 36

MICRO MATIC

1-866-327-4159
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Mm Inlet Pressure 120 psi
Max. Inlet Pressure 150 psi




On-site nitrogen generators

BA
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l“.t‘r-‘é-“#.S. Beer pumps and FOBs in walk-in cooler.
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Liquid ‘Out

7 |
v |

Liquid |




) Dispense Taps. Bar

Air [
Compressor 1
| % o

-
Gas
Pumps
Python
From
- = J Cellar to
Bar area
) CO2 Ring main
J
(11
Remote
CO2 0 | - | Beer Cooler
Bottle Kegs

BA
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QUESTION FROM BRIDGET & KEN TALK....

“If the serving lines rise 6 feet above the keg,
travel to the tap location, and then drop

6 feet to the taps, is the static resistance zero?
All of the line is identical all the way to the taps and

the trunk line is maintained at the same temp as the
cold room and glycol chilled all the way to the taps.

distance is 33 feet.”



Thank you ¢ I-BA
& hoping 147 [NEZAN

progresses BEVERAGES
baCK 'to pre_ - Jaime.Jurado@ennoblebeverages.com
covid-19

business

ASAP!
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