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Purpose of Dispense Gas

= What are we doing today?
en

1.  Maintaining carbonation in beer
2.  Pushing beer to the faucet, part I

Jaime

3. Pushing beer to the faucet, part I
4. Calculating Proper Balance and Pours, and options available
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Gas is an Ingredient

What the brewer

iIntended
\_/"/—\ > t R
QS
Perfect Carbonation Under Carbonation Over Carbonation
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Pressure vs Beer Carbonation

Many lagers have between 2.5 - 2.7 vols of This means (@ 2.5 v/v) that each 16 oz glass
CO2 of beer has 2 % glasses of gas in it

A e W
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o Dissolved

CO:

The CO) is
seeking
equilibrium
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@® Free CO,

® Dissolved

CO,

The CO) is
seeking
equilibrium
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Pressure vs. Beer

Carbonation
>
4 )
- // CO2 Pressure = ? psig
= - 2.65 volumes of CO>
A - @ 40°F

- @ sea level

- 100% CO, Direct draw system




CO, Gauge Pressure Reference Chart
Determination of ISDE Applied Gauge Pressure Given Volumes of CDE and Temperature*

Vol. Gﬂz 21 22 2.3 24 2.5 26 2.1 28 29 3.0 31

Temp. °F psig psig psig psig psig psig psig psig psig psig psig
33 5.0 6.0 6.9 79 8.8 98 10.7 : e 145
3 52 | 62 [ 72 | 81 | 91 | 101 | 111 What do you 15.0
35 5.6 6.6 76 8.6 9.7 10.7 1.7 need to know? 15.8
36 6.1 7.1 8.2 9.2 10.2 113 12.3 16.5
37 6.6 76 8.7 9.8 10.8 119 129 17.2
38 7.0 8.1 9.2 10.3 1.3 124 135 17.8
39 76 8.7 9.8 10.8 119 13.0 ILAB 1. \VVolumes of GO} 155
40 60 €% > - a @ 2. Serving Temp 19.0
41 8.3 94 106 | 1.7 12.8 13.9 15.1 19.5
42 3.8 99 110 | 122 13.3 144 156

* Chart assumes sea level as altitude. Add 1 psi for every 2,000 ft. above sea level.




Pressure vs. Beer

Carbonation
>
4 )
- // CO2 Pressure = 14 psig
= - 2.65 volumes of CO>
A - @ 40°F

- @ sea level

- 100% CO, Direct draw system




Pressure vs. Temperature

As temperature
INncreases so must
pressure to
maintain the same
volumes of CO2
and vice a versa
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Pressure vs. Temperature
etz L Onsi- - 11 psi | 13psi
34° F &
38" F 2

42° F 2.5




Push beer from keg to faucet

s ﬂzz
W




Pressure VvsS.

Resistance

RESISTANCE is the FRICTION APPLIED PRESSURE
beer encounters as it moves from The amount of PSI force to

the keg to the faucet overcome resistance

Motion —

Pushing Force

——)
4mm—

Friction
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SHORT - Direct Draw

Beer Is dispensed
directly from
storage area

* Direct draw box
 Walk In cooler
e Event trailer




WHY
ALL
THAT
TUBING
INSIDE
THE
BOX?




THE LONG DRAW
SYSTEM
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Pressure and Beer Carbonation

S

~, Increased pressure needed
\

>

N

To overcome the restriction

v ~ CO
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Pressure and Beer Carbonation

S

>
5 B :
- ~| Beer will over carbonate!
CO»
e
Augment the Carbon
Dioxide with:
Nitrogen
< * bA




BA (free) State of Art Resource

I DRAUGHT BEER

QUALITY MANUAL , _
e « We'll use our unique and practical
/ ' B\ — — textbook
P\, ’,.'.:_“'."’v v »  Our framework is focused on attaining
% - &‘“’“ e, BALANCE to dispense perfect beer...
- W SN N 4
GGG
s « Temperature
i | ' * Pressure
. x ‘ ‘ * Resistance & Components
K * Our options!
R

BA Jaime’s focus is on longer
systems and how we realize
optimal dispense...

. #CraftBrewersCon



: _

_

. #CraftBrewersCon




3. RESISTANCE

Page 37
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‘allnhgib.l!nhml
is also exactly 10K

| Beer Conditions

. Beerfemperfure:  33°F

' Beer carbonafion: 2.8 vol
ﬁmpmsﬁg gas: 100% CQ

‘ 7 i the gavge pnm
i 'cmbundﬁﬁnls i 7 ps&g{éﬂ&iﬂku‘

c&apbeiweenlﬁekegun&i\e ucet, the
is canhibufing o the pressure opphied by

Balance

The upp'md dispensing Exgssus’e of 1.7 psi camﬂ
ws’éh tho 3 psi of slafic pressure fie., negﬂhvs

Examples on Pages 41 and 42
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iﬂ.“
Vertical: 2.25 ft =
Polyvinyl flex 3/8 in
Horiz run: 70 feet

3/8 in barrier 0.06 psi/ft

/.

70 feet
6 feet
3 feet

Polyvinyl flex 3/8 in Length of line
: Lift1
Lift 2

Vertical: 4 feet Keg coupler

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

e nnnonn

:
:

“System resistance”

BA If we were to place pressure gauges along the beer line...

-------- #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



 SAME DATA...

DIFFERENT PRESENTATIONS

10

Ll

12

1<

14

15

16

17

18

19

20

2.15

2.27

2.38

2.48

2.59

2.70

2.80

2.90

3.00

S

3.21

2.10

2.23

2.33

2.43

2.53

2.63

2.74

2.84

2.96

3.06

3.15

3.25

2.06

2.18

2.28

2.38

2.48

2.58

2.69

2.79

2.90

3.00

3.09

3.19

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

1.98

2.09

2.19

2.2

2.38

2.47

2.57

2.67

2.77

2.86

2.96

3.05

3.15

3.24

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

LY,

Table 3.2, page 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

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

3.0

3.16

P4,

“Atmospheric pressure decreases by about 1 psi ps

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

319

per 2000 feet gained In elevation. To account

1.79

1.88

1.97

2.06

2.16

2.25

2.34

2.43

2.9¢2

2.60

2.70

AT

2.88

2.96

3.05

3.14

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

291

3.00

3.09

for this loss of pressure, add 1 psi to the

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

regulator setting for every 2000 feet gained in

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

AL

2.90

2.99

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

clevation”--page 18
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CO2 =100% CO2

Appendix C: : : :
CARBONATION. BLENDED GAS, « ...s0 10 psig applied = 10 psig CO2

GAS LAWS, AND PARTIAL

PRESSURES ® 40% N2 X 60% COZ = 60% CO2

/

L
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» ...s0 10 psig applied = 6 psig COZBA




Determination of needed Mixed Gas Composition: calculation
1L

(6619?)
(662)9)
“absolute pressure = gauge pressure + atmospheric pressure (i.e. 14.7 psi @ sea
level; 12.1 psi in Denver; 9.7 psi @ 10,000 ft)
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Example 1... our 2.5 vol ale at 39 deg F

bsolute pressure consideration: SEA LEVEL

_—"=resistance

A
[
o
(11.9 psig+14.7.psig) / (17 psig+14.7 psig) =
84% CO,, and 16% nitrogen...

NOT 11.9/17§70\>gp|us 30 %!




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



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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Figure 4.8. Beer pumps and FOBs in walk
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Dispense Taps. Bar

Air
Compressor

Python
From
Cellar to
Bar area
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THANK YOU!
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