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What was once 

world-class…
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…has evolved



The BA offers a 
‘One-Pager’ …





• 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…

Our (free) State of Art Resource

• Temperature

• Pressure

• Resistance & Components

• Our options!

Social isolation in nature





Today’s focus is on longer systems and how we realize optimal dispense…

Diverse tools are in the BA book for 

many situations

…including 

Calculations with 

examples



Our goal….

Remember those times in learning where your

Instructor/Professor illuminated solutions using 

approaches framed differently from the text?

Ken Smith & Bridget Gauntner did the

Prep work yesterday in their CBC talk!

No time to 

Spoon-Feed You



1. TEMPERATURE CHALLENGES REVIEW

Temperature of  many Lager Beers:

In  cooler: 36
o

F (Jaime’s ideal!)

At faucet: 37
o

F - 39
o

F

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.

• Consistent Quality

• Good Carbonation

• Palate - no off tastes

• Good head formation

• Lasting head retention

Heed Ken’s (attemperation) comment…….……..…24 hr min in cooler until tapping!



FOR EXAMPLE:

at 60o F - 1 gallon of CO2 gas at  atmospheric pressure will 

dissolve in 1 gallon of beer.

at 32o F - 1.71 gallons of CO2 gas at atmospheric pressure 

will dissolve in 1 gallon of beer.

If we have 1 gallon of CO2 in 1 gallon of beer, we say we have 1 

volume of CO2.

Gases Increase Solubility With Lowering Temperature





Beer now has 1 gallon of CO2 dissolved in it.

The equilibrium condition is 1 volume CO2 in solution at 0 PSI and 60o F.



Add more gas (1.5 vols):  CO2 is now 

being restrained in solution by 22 PSI 

pressure.

The new equilibrium condition is 1 + 1.5 

volume = 2.5 volume CO2 at 22 PSI and 

60o F.

Note: Allowing greater pressure on beer 

allows it to absorb more CO2… and we’ll 

see why this is a problem soon!



Adopted by

2. “BALANCE” is Differential Pressure Management in beer line

“resistance”



Hagen–Poiseuille 
equation:  …a small 
increase in the 
internal diameter of 
the beer line yields a 
significant increase 
in flow rate of beer

Resistance decreases as beer line diameter increases



3. RESISTANCE

Think about our little penguin….

Page 37

Bridget discussed

Diffusion yesterday

No time to Spoon-Feed You!



3/8 in barrier 0.06 psi/ft

E-F

Horiz run: 70 feet

Vertical:   4 feet

Vertical:   2.25 ft

Polyvinyl   flex 3/8 in

and “choker”

and “jumper” 4 ft

If we were to place pressure 

gauges along the beer line…

4 feet lift:     

4 * 0.2 = 0.8 psig

4 * 0.45 = 1.8 psig

Total : 2.6 …3 psig

“System resistance”

Polyvinyl   flex 3/8 in

2.25 ft

2.25 feet lift:     

2.25 * 0.2 = 0.45 psig

2.25 * 0.45 =1.01 psig

Total : 1.46 …1.5 psig







---11.9--------------------------------------------------------------

It’s ok to interpolate!

Seeing that the pressure drops as beer progresses down the beerline

is the result of the effect of resistance!



---11.9--------------------------------------------------------------

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

“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!
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PSI

°F

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

32 2.15 2.27 2.38 2.48 2.59 2.70 2.80 2.90 3.00 3.11 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

34 2.06 2.18 2.28 2.38 2.48 2.58 2.69 2.79 2.90 3.00 3.09 3.19

35 2.02 2.14 2.24 2.34 2.43 2.52 2.63 2.73 2.83 2.93 3.02 3.12 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

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

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

42 1.75 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 3.09

43 1.72 1.81 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

44 1.69 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

SAME DATA…

DIFFERENT PRESENTATIONS38

sea level” CO2 chart

“Atmospheric pressure decreases by about 1 psi per 2000 feet 

gained in elevation. To account for this loss of pressure, add 1 

psi to the regulator setting for every 2000 feet gained in 

elevation”--page 18

Table 3.2, page  38 



MIXED GAS 

OPTION!

See pages 28 &29

Discussion on

Absolute Pressure



• CO2 = 100% CO2

• …so 10 psig applied = 10 psig CO2

• 40% N2 + 60% CO2 = 60% CO2

• …so 10 psig applied = 6 psig CO2

MIXED GAS….

Nitrogen is sparingly soluble

Provides motive force without 

increasing carbonation

Appendix C: 

CARBONATION, BLENDED GAS,  

GAS LAWS, AND PARTIAL 

PRESSURES



Determination of needed Mixed Gas Composition: calculation

1.Determine equilibrium absolute pressure
a

to maintain proper level of

CO
2
.

2.Determine the total absolute gas pressure to move the beer to the tap.

3.Divide the equilibrium absolute CO
2
pressure (Chart) by the total absolute

gas pressure (Penguin) to obtain the CO
2
portion of the gas.

a
absolute pressure = gauge pressure + atmospheric pressure (i.e. 14.7

psi @ sea level; 12.1 psi in Denver; 9.7 psi @ 10,000 ft)



Examples on Pages 41 and 42



Absolute pressure consideration: SEA LEVEL

(11.9 psig+14.7 psig) / (17 psig+14.7 psig) =

84% CO
2
, and 16% nitrogen...

NOT 11.9/17 = 70 % plus 30 %!

Example 1…    our 2.5 vol ale at 39 deg F

= resistance



Absolute pressure consideration: DENVER

(11.9 psig+2.5 psig+14.7 psig) / (17 psig+14.7 psig)

=

92% CO
2
, and 8% nitrogen...

NOT 14.4/17 = 55 % plus 15 %!

Example 1

…our 2.5 vol ale at 39 deg F

“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

Barrier 20 ft ¼” ID

choker

Example 2

Hydrostatic head
= 5 ft * 0.45 psig/ft

= 2.25 psig

“jumper” resistance

“trunk line” resistance

“choker” resistance

Beer at 39 deg F ; 2.65 vol CO
2

36 in of 1/4 in vinyl*line

+ 2 ft 3/16 vinyl**

+ 20 ft ¼ in. barrier*** beer line.

Polyvinyl jumper

(Polyvinyl choker) (stainless steel)

Coupler:       1 psig
Faucet/shank: 1 psig



Absolute pressure consideration:

Beer at 39 deg F in keg...2.65 vol CO
2

36 in of 1/4 in vinyl*line + 2 ft 3/16 vinyl** +20 ft

of ¼ in. barrier*** beer line.

13.5 psig by

interpolation



Absolute pressure consideration:

Beer at 39 deg F in keg...2.65 vol CO
2

36 in of 1/4 in vinyl*line + 2 ft 3/16 vinyl** +20 ft

of ¼ in. barrier*** beer line.Resistance in dispense:
a)Hydrostatic head = 0.45 psi/ft vertical 
b)The combined friction of beer line.  

***(20ft)(0.3 psi/ft) = 6.0 psig
**(2 ft)(3 psi/ft) = 6.0

jumper

choker

trunk

* (3 ft)(0.85 psi/ft) = 2.55 psig

(13.5 psig+14.7 psig) / ([14.55+2.25+2] psig + 14.7 psig)

= 83% CO
2
, and 17% nitrogen...

NOT 13.5/19.1 = 71 % plus 29 %!

= 14.55 psig



Page 36

GAS BLENDERS





On-site nitrogen generators



…BEER PUMP OPTION







“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.”

QUESTION FROM BRIDGET & KEN TALK….



Thank you 
& hoping 
everyone 
progresses 
back to pre-
covid-19 
business 
ASAP!

• Jaime.Jurado@ennoblebeverages.com


