




















5.

6.

Store chilled glasses in a separate refrigerator away
from food products such as meat, fish, cheese or
onions as they can impart an odor to the glasses.

Store beer glasses dry in a chiller. Never use a

freezer. Chill glasses at 36° — 40°F.

------------- Testing for “Beer-Clean” Glass

Beer poured to a beer clean glass forms a proper head

and creates residual lacing as the beer is consumed.

After cleaning, you can test your glasses for beer clean

status using three different techniques: sheeting, the

salt test and lacing. Let's review each technique.

1.

Sheeting Test: Dip the glass in water. If the glass
is clean, water evenly coats the glass when lifted
out of the water. If the glass still has an invisible
film, water will break up into droplets on the inside
surface.

Salt Test: Salt sprinkled on the interior of a wet
glass will adhere evenly to the clean surface, but
will not adhere to the parts that still contain a
greasy film. Poorly cleaned glasses show an un-
even distribution of salt.

Lacing Test: Fill the glass with beer. If the glass is
clean, foam will adhere to the inside of the glass in
parallel rings after each sip, forming a lacing pat-
tern. If not properly cleaned, foam will adhere in a

random pattern, or may not adhere at all.

Glassware Temperature

Serving between 38° to 44°F delivers the best taste
experience for most beer styles. Domestic lager
beer can be enjoyed at 38° to 40°F if served in a
chilled glass. Beer served at near-frozen tempera-
tures retains more CO, gas (resulting in a more fill-
ing experience for the consumer) and blinds the
taste experience (taste buds are “numbed,” re-
sulting in a bland taste experience) in comparison
with beer served at recommended temperatures.
Room temperature glasses are preferred for craft
beer but may cause foaming on highly carbon-
ated beer.

Chilled glasses are preferred for domestic lager
beer, but they should be DRY before chilling. Wet
glassware should not be placed in a freezer or
cooler as it may create a sheet of ice inside the
glass.

Frozen glasses will create foaming due to a sheet
of ice being formed when the beer is introduced
to the glass. Extremely cold glass surfaces will
cause beer to foam due to a rapid release of CO,
from the product.

Water mist devices may be used to pre-wet and
chill the glass interior prior to dispense. Glass inte-
rior should be mostly free of excess water before

pouring.

Sheeting

Salt

Lacing
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............. Pouring Draught Beer

Proper serving of draught beer is intended to have a
“controlled” release of carbonation to give a better
tasting and sensory experience. The evolution of CO,
gas during pouring builds the foam head and releas-

es desirable flavors and aromas.

Technique

1. Hold glass at 45° angle, open faucet fully.

2. Gradually tilt glass upright once beer has reached
about the halfway point in the glass.

3. Pour beer straight down into the glass, work-
ing the glass to form a one inch collar of foam
("head”). This is for visual appeal as well as car-
bonation release.

4. Close faucet quickly to avoid wasteful overflow.

Pouring Hygiene
* Inno instance should a faucet nozzle touch the in-
side of the glass
o Nozzles can potentially transfer germs from
one glass to another.
® In no instance should the faucet nozzle become
immersed in the consumer’s beer.
o Nozzles dipped in beer become a breeding
ground for microorganisms.
* Importance of one-inch foam collar:
o While retailers struggle with customers who
demand their beer “filled to the rim,” brewers
prefer beer poured with about a one-inch

collar of foam (“head”).

® A one-inch head maximizes retailer profit, as foam
is 25% beer. Filling glass to the rim is really over-
pouring.

* Aproper head on a draught beer delivers the total
sensory experience, including the following sen-
sory benefits:

e Visual appeal of a good pour

e Aromatic volatiles in beer released

e Palate-cleansing effect of carbonation enhanced

e Textural and sensorial qualities of beer better pre-

sented to consumer

Free-Flow Pouring
e Beer pours best from a fully open faucet.
e To control the faucet during operation, hold the
handle firmly at the base.
e Partially open faucets cause inefficiency and poor
quality, namely:
o Turbulent flow
o Excessive foaming

o Waste (inefficiency)
For notes on proper dispense hygiene

when using a cask ale “beer engine,” see
Appendix D. B
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chapter 8

system maintenance
and cleaning

||
n addition to alcohol and carbon dioxide, fin-

ished beer contains proteins, carbohydrates
and hundreds of other organic compounds.
Yeast and bacteria routinely enter draught systems
where they feed on beer and attach to draught lines.
Minerals also precipitate from beer leaving deposits

in lines and fixtures.

Within weeks of installing a brand new draught sys-
tem, deposits begin to build up on the beer contact
surfaces. Without proper cleaning, these deposits
soon affect beer flavor and undermine the system’s

ability to pour quality beer.

When undertaken using proper solutions and proce-
dures, line cleaning prevents the buildup of organic
material and mineral deposits while eliminating flavor-
changing microbes. Thus, a well-designed and dili-
gently executed maintenance plan ensures trouble-free

draught system operation and fresh, flavorful beer.

Cleaning Standards

Many states require regular draught line cleaning, but
all too often the methods used fall short of what is

needed to actually maintain draught quality. In pre-
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paring this manual, our committee polled all sectors
of the beer industry and called on our own many
decades of cumulative experience to determine
the necessary and sufficient conditions for proper
draught maintenance. In this chapter, we recommend
and detail the practices that have proven effective in

sustaining draught quality.

Please note that all parts of the recommendations
must be implemented. The proper cleaning solution
strength won't be effective if the temperature is too
cool or there’s insufficient contact time with the lines.
The lines themselves will remain vulnerable to rapid
decline if faucets and couplers aren't hand-cleaned

following the recommended procedures.

As a retailer, you may or may not clean your own
draught lines, but you have a vested interest in mak-
ing sure the cleaning is done properly. Clean lines
make for quality draught beer that looks good,
tastes great and pours without waste. Take the time
to review these guidelines and monitor your draught
cleaners—no matter who they are—to ensure that
your system receives the service it needs to serve you

and your customers well.
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Summary Cleaning Recommendations

These guidelines reflect the key actions needed to maintain draught systems and pour trouble-free
high-quality beer. Before performing these actions, please read the detailed recommendations found

elsewhere in this chapter as they contain many details important to effective and successful cleaning.

Perform draught line cleaning every two weeks
(14 days), as follows:

e  Push beer from lines with cold water.

e Clean lines with caustic solution at 2% or greater concentration for newer, well-maintained lines or
3% concentration for older or problematic lines. Maintain a solution temperature of 80° - 125°F.

e  Caustic solution should be circulated through the lines for 15 minutes at a velocity of 2 gallons
per minute for electric pump cleaning or left to stand in the lines for no less than 20 minutes for
static cleaning.

e Disassemble and hand clean faucets; hand clean couplers.

e  After cleaning, flush lines with cold water until pH matches that of tap water and no visible debris

is being carried from the lines.

Quarterly (every three months):

e Disassemble and hand clean all FOB-stop devices (a.k.a. beer savers, foam detectors)
e Disassemble and hand clean all couplers.
e  Perform acid cleaning of draught lines as follows*:

o Push beer or caustic cleaner from lines with cold water.

o Clean lines with an acid line cleaner mixed to manufacturer's guidelines. Maintain a solution
temperature of 80° - 125°F.

o Circulate the acid solution through the lines for 15 minutes at a velocity of 2 gallons per
minute for electric pump cleaning or let stand in the lines for no less than 20 minutes for
static cleaning.

o After acid cleaning, flush lines with cold water until pH matches that of tap water and no

visible debris is being carried from the lines.

Common Issues and wrap up with the long-term maintenance issue
Later in this chapter, we cover the details of cleaning of line replacement.

solutions and procedures, but first let's review some

related issues. We'll start with an important look at Cleaning Safety

safety, then briefly discuss design considerations Line cleaning involves working with hazardous chemi-
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cals. The following precautions should be taken:

e Cleaning personnel should be well trained in han-
dling hazardous chemicals.

e Personal protection equipment including rub-
ber gloves and eye protection should be used
whenever handling line cleaning chemicals.

e Cleaning solution suppliers offer Material Safety
Data Sheets (MSDS) on their products. Cleaning
personnel should have these sheets and follow their
procedures while handling line cleaning chemicals.

e When diluting chemical concentrate, always add
chemical to water and never add water to the
chemical. Adding water to concentrated caustic
chemical can cause a rapid increase in tempera-
ture, possible leading to violent and dangerous

spattering or eruption of the chemical.

System Design and Cleanliness

Draught system designs should always strive for the
shortest possible draw length to help reduce operat-
ing challenges and line cleaning costs. Foaming beer
and other pouring problems waste beer in greater
volumes as draw length increases. Line cleaning
wastes beer equal to the volume of the beer lines
themselves. Longer runs also place greater burdens
on mechanical components, increasing repair and re-

placement costs.

Large venues like stadiums, arenas and casinos often
combine very long draught runs with long periods of
system inactivity that further complicate cleaning and
maintenance. Additional maintenance costs eventually

outweigh any perceived benefits of a longer system.

Other Line Cleaning Methods

Devices that purport to electrically or sonically clean
draught lines are not a suitable substitute for chemi-
cal line cleaning. Although some sonic cleaners may
inhibit bacteria and yeast growth, they have little or

no cleaning effect on draught hardware and fittings.
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System Maintenance: Line Replacement
e Allvinyl jumpers and vinyl direct draw lines should
be replaced every year.
e All long-draw trunk line should be replaced in the
following instances:
o When the system is ten years or older.
o When flavor changes are imparted in a beer’s
draught line from an adjacent draught line.
o When any line chronically induces flavor
changes in beer.
¢ Draught lines may need to be replaced after pour-
ing root beer, fruit-flavored beers, margaritas or
ciders. Such beverages may permanently contami-
nate a draught line and possibly adjacent draught
lines in the same bundle. Such contamination pre-
cludes future use of that draught line for beer.
* In the case where a coupler's gas back flow valve
(Thomas valve) is or ever has been missing, the
gas line may well have been compromised and

should be replaced.

Detailed Recommendations

The following sections detail the committee’s recom-
mendations on draught line cleaning. We begin with
the basic issue of tasks and their frequency then move
into the more involved questions of cleaning solu-
tions and procedures. The final pages of this chapter
detail the procedures for electric pump and pressure

pot cleaning.

Cleaning Frequency and Tasks
e Every two weeks (14 days)

o Draught lines should be cleaned with a
caustic line cleaning chemical following the
procedures outlined in this chapter.

o All faucets should be completely disassembled
and cleaned

o All keg couplers or tapping devices should
be scrubbed clean

e Quarterly (every three months)
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o Draught lines should be de-stoned quarterly
with an acid line cleaning chemical or a
strong chelator in addition to the regular
caustic cleaning. (The committee is working
with brewing industry researchers to complete
further studies on line-cleaning chemistry,
including additives such as EDTA.)

o All FOB-stop devices (a.k.a. beer savers,
foam detectors) should be completely
disassembled and hand detailed (cleaned).

o All couplers should be completely disassembled

and detailed.

Cleaning Solutions and Their Usage

Caustic-Based Cleaning Chemistry

Caustic chemicals remove organic material from
the interior of the draught line, hardware and fit-
tings. The removal of this buildup prevents growth
of beer-spoiling bacteria such as lactobacillus, pe-
diococcus and pectinatus.

Use a caustic cleaner specifically designed for
draught line cleaning that uses either sodium hy-
droxide, potassium hydroxide or a combination
of both.

Some caustic line cleaning solutions add EDTA or
another chelating agent to help remove calcium
oxalate (beer stone) from draught lines.

Never use solutions that contain any amount of
chlorine for line cleaning.

Based on brewery testing, we recommend that
caustic line cleaning solution be mixed to a solu-
tion strength of at least 2%. A 3% caustic solution
is more appropriate for lines more than 7 years old
or for any line that imparts a flavor change to the
beer served from it.

Mix caustic solution with water warmed to a tem-
perature between 80° - 125°F.

Caustic cleaner must remain in contact with the

draught line for at least:

o 15 minutes when solution is being

re-circulated, and

o 20 minutes for static, or pressure pot cleaning.

Acid Chemical

Acid line cleaner removes inorganic materials
such as calcium oxalate (beer stone) and calcium
carbonate (water stone) from the interior of the
draught line, hardware and fittings.

EDTA or another chelating agent added to the
regular caustic cleaning solution may reduce cal-
cium oxalate buildup in draught lines and may
decrease the need to clean regularly with an acid-
based cleaner.

Acid-based line cleaners suitable for draught line
cleaning contain solutions of phosphoric acid.
Some acid-based cleaners use acids that can harm
your draught equipment:

o Hydrochloric acid corrodes to stainless
steel and should no be used for cleaning
draught lines.

o Nitric acid is not compatible with nylon
products, including some commonly used
draught line tubing, and should not be used
for cleaning draught lines.

Mix acid line cleaner to the solution strength rec-
ommended by the manufacturer.

Mix acid line cleaner with water warmed to a tem-
perature between 80° -125°F.

Acid solution must remain in contact with the
draught line for at least:

o 15 minutes when solution is being re-
circulated, or

o 20 minutes for static, or pressure pot cleaning.

Water Rinsing

Always flush draught lines with fresh water before
pumping chemical into the line.

Always flush draught lines with water after using
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any chemical solution (caustic and acid).
e Continue water flushing until:

o No solid matter appears in the rinse water.

o No chemical residue remains in the draught
line.

e Confirm chemical removal by testing the solution
with pH strips or a pH meter.

o Before beginning the rinse, draw a reference
sample of tap water and test its pH.

o Duringrinsing test the rinse water exiting the
draught system periodically.

o When the pH of the rinse water matches that
of the tap water, the chemical is fully flushed
out.

¢ Chemical solution must never be flushed from

draught lines with beer.

Cleaning Methods and Procedures

To be effective, cleaning solutions need to reach ev-
ery inch of beer line and every nook and cranny of
the connectors and hardware. You can hand clean
some items like couplers and faucets, but most of the
system must be reached by fluid flowing through the
beer lines. The industry currently uses two cleaning
procedures for beer lines: re-circulation by electric

pump and static or pressure pot cleaning.

Electric pump re-circulation improves cleaning ef-
ficiency by constantly moving the cleaning solution
through the beer lines through the cleaning period.
You can use this method on all draught systems and
it is the preferred approach for nearly all long-draw

systems.

Key considerations in setting up an electric pump

cleaning:

e The chemical flow should be the reverse of the
beer flow wherever possible.

e Configure cleaning loops to achieve a flow rate of
2 gallons per minute, or approximately twice the

flow rate for beer.
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o The flow rate can be controlled by:
- Minimizing the number of draught lines
cleaned at one time.
- Increasing the size of the pump used.
o Assess the flow rate by filling a standard 60
oz. beer pitcher with the cleaning solution
outlet. At 2 gallons per minute it fills in 15
seconds or less.
e The pressure on the draught lines during re-circu-
lation should never exceed 60 psi.
e Under these conditions, chemical solution should

re-circulate for a minimum of 15 minutes.

Static or pressure pot cleaning offers an alternative
method to clean runs of less than 15 ft. This requires
20 minutes of contact time with the cleaning solutions

to make up for the lack of circulation.

The remainder of this chapter covers use of these
cleaning methods, starting with setup and proceed-

ing to the detailed steps for each procedure.

Before You Start

Regardless of your cleaning methods, some system

designs require specific attention before you begin

cleaning. Here’s a list of items to check and consider.

e On glycol-chilled systems, the glycol chiller
should be shut off where possible to maintain so-
lution temperature during cleaning. Failure to do
so compromises cleaning effectiveness and may
cause cleaning solution or rinse water to freeze in
the lines.

® In pneumatic beer pump systems:

o Turn off the gas supply to the pumps.

o On the line(s) to be backflushed, set the
pump valve orientation to “Backflush.”
Pumps that lack a “backflush” option may be
damaged by cleaning and should be cleaned
using a different method.

e All legs in ‘split lines’ (lines that are ‘teed’ in the

cooler or under the bar to feed more than one
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faucet from a single keg) must be cleaned as com-

pletely separate draught lines.

Re-circulation-Electric Pump Cleaning Step-By-Step

Procedure:

Begin by connecting two keg couplers with a
cleaning coupler. (Do not engage the couplers.).
e |If cleaning four lines, connect a second set
of lines with another cleaning coupler,
creating a second 'Loop.” Cleaning more
than four lines at once is not recommended,
as it will be difficult to achieve the proper
chemical flow rate.
e To clean the lines and couplers used for
series kegs, connect the couplers attached

to the gas lines and place series caps with

check ball lifters on all other couplers.

2. On the corresponding lines at the bar, remove

both faucets from their shanks.

e  When cleaning two lines, attach the ‘Out’
hose from the pump to one shank and a
drain hose or spare faucet to the other
shank.

e When cleaning four lines, attach the ‘Out’ .
hose from the pump to one shank, connect
the other shank in the loop to a shank in the
second loop with a ‘jJumper’ hose and attach
a drain hose or spare faucet to the remaining
shank in the second loop.

e  When cleaning four lines, ensure that the
drain hose and '‘Out’ hose from the pump
are not on the same coupler “loop.”

Fill a bucket (“Water Bucket”) with warm water
and place the 'In’ hose into the water.

e Turn pump on and flush beer into a second
bucket (“Chemical Bucket”) until the line
runs clear with water.

e Shut pump off and discard the flushed beer.
Turn pump back on allowing warm water to run
into the clean Chemical Bucket.

¢ Measure the flow rate of the liquid by
filling a beer pitcher or some container with
a known volume. Flow rate should be a
minimum of 2 gallons (256 o0z.) per minute
o If cleaning is configured for four lines and

flow rate is too slow, remove the jumpers
and clean each pair of lines separately

e Allow bucket to fill with just enough water
to cover the inlet hose of the pump.

¢ Addthe appropriate amount of line cleaning
chemical to achieve 2-3% caustic in solution
based on age and condition of beer line.

Remove the ‘In" hose from the Water Bucket and
place into the Chemical Bucket.

e There should now be a closed loop

e Water should be draining into the same
bucket that the pump is pulling from.

Allow solution to re-circulate for a minimum of 15

minutes.
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e While waiting, clean your faucets.
e  Fill Water Bucket with cold water.

7. Begin your rinse by removing the ‘In’ hose from
Chemical Bucket and placing it into the Water
Bucket (filled with cold water).

8. Continue pumping cold water from the Water
Bucket into the Chemical Bucket (shutting off
pump and dumping Chemical Bucket as needed)
until all chemical has been pushed out of the
draught lines and there is no solid matter in the
rinse water.

9. Finish up by shutting off the pump, detaching the

cleaning coupler, and replacing the faucets.

When Finished

® Be sure to return all system components to their
original functional settings; i.e., turn glycol pumps
back on, turn on gas supply to pneumatic beer

pumps, etc.

1. Fill the cleaning canister with
clean water.

2. Untap the keg and tap the
cleaning canister. Engage the
tapping device.

e When cleaning series
kegs, connectthe tapping

devices attached to the

gas lines and place series
caps on all other tapping devices.

3. Open faucet until the beer is flushed out and clear
water is pouring.

4. Untap the canister and fill the canister with clean-
ing chemical mixed to the appropriate strength to
achieve 2-3% caustic in solution based on age and
condition of beer line.

5. Tap the canister again.

6. Open the faucet until the water is flushed out and
chemical solution is pouring from the faucet.

7. Shut off the faucet and untap the canister.
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e |f the system is driven with pneumatic beer
pumps, shut off the gas supply to the pumps
to turn them off.

8. Remove the faucet and clean.

9. Replace faucet and retap the canister.

10. Pull through solution again to replenish the con-
tents of the draught line. Chemical should be
replenished at least twice during the cleaning
process.

11. Allow to soak a total of 20 minutes.

12. Untap canister, empty and rinse.

13. Fill the canister with clean, cold water and retap.

14. Open the faucet and rinse until all chemical has
been flushed out and there is no solid matter in
the rinse water.

15. Finish by untapping the canister, retapping the

keg and pouring beer until it dispenses clear.

When Finished

e Be sure to return all system components to their
original functional settings; i.e., turn back on gly-
col pumps, turn on gas supply to pneumatic beer

pumps, etc. W



appendix a

ISBT guidelines for
everage grade
carbon dioxide

PUIIY 99.9% min*
MOiStUNE .o 20 ppm max
XY GO ot 30 ppm max
Carbon monoxide .. ... 10 ppm max
AMMONIA oo 2.5 ppm max
Nitric oxide/nitrogen dioxide . .. ... 2.5 ppm max each
Nonvolatile residue . . ... 10 ppm (wt) max
Nonvolatile organic residue ... ... .. 5 ppm (wt) max
PhoSpPhine. . oo 0.3 ppm max
Total volatile hydrocarbons . . ... . 50 ppm max
Acetaldehyde . . ... 0.2 ppm max
Aromatic hydrocarbon. . ... 20 ppb max
Total sUlfur CoNteNt . ..o o 0.1 ppm max
Sulfur dioxide . ... 1 ppm max
Odorof Solid CO, ... ... No foreign odor
Appearance iINWater ... ... . No color or turbidity
Odor and taste iN Water. . .. ...t No foreign taste or odor

All specification based on volume (v/v) unless otherwise noted.
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appendix b

CO, gauge pressure
reference chart

Table 1. Determination of CO, application pressure given volumes of CO, and temperature
Vol.CO,i 21 § 22 { 23 {24 : 25 : 26 i 27 : 28 {29 : 30 i 3]
:Temp.°Fi PSI { PS| : PS| i PS| : PS| i PS| i PS| i PS| i PS| i PS| i PS|
33 150 {60 : 69 179 1 88 1 98 {107 i 117 | 126 | 136 i 145
3¢ 152 1 62 i 7.2 181 1 91 1100 i 111 120  13.0 | 140 | 150
35 156 i 66 i 7.6 i 86 1 97 1107 i 117 i 127 {137 | 148 | 158
36 1 61 170 182 1 92 1102 1 11.3 1123 1 134 | 144 | 155 | 165
37 66 P76 187 198 1108 ¢ 119 | 129 | 140 | 151 i 161 | 17.2
38 170 {81 i 92 1103 11.3 124 | 135 145 | 156 i 167 | 178
39 176 i 87 i 98 1108 11.9 {130 i 141 : 152 {163 | 174 | 185
40 : 80 i 91 1102 i 11.3 i 124 i 135 i 14.6 | 157 | 168 | 17.9 | 19.0
41 183 1 94 1106 i 117 i 128 1 13.9 i 151 {162 | 17.3 | 184 | 195
42 : 88 i 99 i 110 i 122 i 133 i 144 i 156 167 i 17.8 i 19.0 : 20.1 i

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

* Chart Reference

e Based on Data from “Methods of Analysis”, American Society of Brewing Chemists, 5th Edition — 1949

(attached)
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e Correlation of pressure versus volumes of CO, at a given temperature are linear

* y=mx+ b was used to determine the pressure at a known temperature and CO, volume

* Example: at 33°F and 2.6 volumes of CO, the line slope is 9.54 and the y-intercept is -15.034, thus
y (CO, pressure) = m (slope) x (CO, volumes) + b (y — intercept)

y = 9.54 * 2.6 volumes + (-15.034)
y = 9.8 psi CO, pressure

20—r—Tr—T71TTTTT7—T—T T

psi

o L ey

o} 1 2 a2
Volumes CC2

Figuring ideal gauge pressure of straight CO,
when carbonation level is not known:

1. Set the regulator pressure to 5 psi.

2. Tap afresh keg. Make sure the keg has been in the cooler long enough to be at the cooler temperature.

3. Pour a small amount of beer through the faucet.

4.  Observe the beer in the draught line directly above the keg coupler (with a flashlight if necessary), inspecting for
bubbles rising up from the beer in the keg.

5. If bubbles are present, raise the regulator pressure 1 psi.

6. Repeat steps 3 - 5 until no bubbles are present.

This is the lowest pressure at which the gas in the beer is not escaping. This is your ideal gauge pressure.
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appendix c

figuring gauge pressure
or blend percentage of
CO,/Nblend

* Mathematical analysis

a=(b+24'7 )-14.7 a = psi of the gas
b = ideal gauge pressure of straight
— O H
a+14.7=(b+l4.7 ) ¢ =% of CO, in the gas

(@+147)*c=b+147
(@+14.7)*c)-147 =b
(@+147)*c=b+147

_ b+147
a+14.7

* To figure the correct keg pressure for a custom CO, / N blend, use the following procedure:
o You must first know the average carbonation level, in volumes, of the beers you are balancing.
o You must know the CO, percentage in the blend to be used.
1. Using the average carbonation level, figure the ideal gauge pressure of straight CO, from the chart in
the CO, — Figuring the correct pressure section.
2. Use the following equation, where
a. a = psiof the gas blend
b. b =ideal gauge pressure with straight CO,
c. c¢=%of CO, inthe gas blend (as a whole number; i.e., 60% CO, = 0.6)

a= (b"'#) 14.7
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a=(b+14.7 a = psi of the gas
c

. -14.7
ExampleS. ) b = 12 straight

¢ =70% in the gas

a= (w) -14.7
0.7
26.7
= (————) -14.7
a=( 0.7 )

a=( 381 )-147

a=( 234 )

* To figure the correct blend for a custom CO, / N blend, use the following procedure:
o You must first know the average carbonation level, in volumes, of the beers you are balancing.
o You must know the operating pressure at which the kegs will be poured.
1. Using the average carbonation level, figure the ideal gauge pressure of straight CO, from the chart in
the CO, — Figuring the correct pressure section.
2. Use the following equation, where
a = psi of the gas blend
b = ideal gauge pressure with straight CO,
¢ =% of CO, in the gas blend (as a whole number; i.e., 60% CO, = 0.6)

_ b+147
a+14.7

ExampIeS: _ b+147 a = psi of the gas
a+14.7 b = 12 straight

_12+14.7 ¢ =70% in the gas
T 22+147

26.7
36.7

c= 0728 = 72.8%
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appendixd

notes on serving

cask ale

Beer Engines

Beer engines dispense cask beer. Pulling the handle ac-
tuates a piston or chamber of the engine and pumping
beer from the cask to the customer’s glass. Beer engines
can be clamp-on or built into a bar. Some breweries that
make cask ales will require a sparkler (perforated disk)

that attaches to the end of pouring spout.

Beer Engine

Pouring Hygiene for Cask Ale
Pouring cask ale from a swan neck beer engine faucet is
the only instance when the faucet should come into con-

tact with the inside of a beer glass. Due to the unique
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nature of this beer dispense system, a list of guidelines

must be followed to ensure proper sanitation.

1. Always use a clean glass when pulling beer from
the cask pump. This is the case when pouring
any draught beer; however, even more impor-
tant with cask ale, due to the potential to transfer

germs from one glass to another.

2. After the beer is pumped into the clean glass,

wipe the entire faucet with a clean towel wetted
with fresh water. It is important not to use chemi-
cals as those chemicals may end up in the subse-
quent beer. It is equally important not to use a rag
previously used for wiping bar surfaces or other
cleaned areas as those germs may contaminate
the next beer as well. Keeping the cask faucet
clean and dry is the best defense from potentially

contaminating future glasses of cask ale.

3. The closing bartender should do one final clean

of the cask faucet, the drip tray and the surface
of the entire cask pump when the bar closes.
This cleaning should be done with restaurant/bar
sanitizer approved by your local and state health
code. If the cask faucet uses a sparkler, the spar-

kler should be removed and soaked overnight



in the same sanitizer at a soaking concentration
listed by the manufacturer.
The opening bartender should wipe the cask
faucet with a clean towel wetted with fresh water
before the first cask beer is pulled to ensure any
residual sanitizer from the previous night is re-
moved. If the cask pump is fitted with a sparkler,
thoroughly rinse the sparkler under fresh water
before attaching it to the cask faucet.
Importance of one-inch collar of foam: Well pre-
pared cask ale will easily allow for one-inch of
head or more if a sparkler is fitted on the end
of the faucet. Without the sparkler device, a
full one-inch collar of foam may be difficult to
achieve. The bar or restaurant manager should
consult the brewer to discuss how their particular
beer is intended to be served.
The purpose of a proper head on any cask ale
is the same as a draught beer; the head helps
to deliver the total sensory experience, including
the following sensory benefits:
o Visual appeal of a good pour
o Aromatic volatiles in a beer are released
o Palate-cleansing effect of carbonation is
enhanced
o Textural and sensorial qualities of beer are

better presented to consumer B
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draught beer glossary

Acid cleaner — Although several blends of acid
cleaners are recommended to assist in beer stone
and water stone removal, some acids react with sys-
tem components. Phosphoric acid-based blends are

the only ones safe on all materials.

Balance - Ensuring that the applied pressure match-
es the system requirements so that the beer dispens-
es at the optimum rate of about 2 ounces per second
or 1 gallon per minute while maintaining brewery-

specified carbonation level.

Barrier Tubing - Plastic tubing with a lining of nylon
or PET that provides a gas barrier to better protect

the beer from oxidation.

Beer Pumps - A mechanical pump that is generally
driven by compressed air or CO, that can move beer

great distances without changing the dissolved gases.

Beer Stone- Calcium Oxalate — A mineral deposit
that forms slowly on a surface from beer and is very

difficult to remove.

Caustic or Caustic Soda or NaOH - Sodium
hydroxide — a high pH chemical commonly used in
blending draught line cleaning solutions that will re-
act with organic deposits in the draught beer line.
Very effective, but also very dangerous. Commonly

used in oven cleaners.
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Caustic Potash or KOH or Potassium Hydrox-
ide - Similar to sodium hydroxide, but offers slightly
different chemical properties in a blended cleaning

solution.

CO, - Carbon Dioxide, a natural product of fermen-
tation and the gas used to push beer in draught beer
systems. CO, leaks in the gas system are dangerous
because high concentrations of CO, will displace air

and cause asphyxiation.

CO, Volumes - The concentration of CO, in beer
expressed as volumes of gas at standard conditions

per volume of beer.

Coil Box - A cooling system to bring beer to serving
temperature at the point of dispense consisting of a
coil of stainless steel immersed in ice water. Often
used at picnics or events where normal keg tempera-

ture cannot be maintained.

Cold Plate - A cooling system to bring beer to serv-
ing temperature at the point of dispense consisting of
a stainless steel coil embedded in an aluminum plate
in contact with the ice. Cooling is the result of melt-
ing the ice rather than just heat transfer, so water must
be drained away from the cold plate. Often used at
picnics or events where normal keg temperature can-

not be maintained.
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Coupler - The connector to the keg.

Dewar - An insulated, pressurized container for lig-

uefied gas such as CO,,.

Direct Draw — A draught beer system that has a

short jumper connection from the keg to the faucet.

EDTA - Ethylene Diamine Tetracetic Acid — A clean-
ing solution additive that can dissolve calcium min-

eral deposits in draught beer systems.

Faucet - The dispensing end of the draught beer

system that controls the flow of beer.

Flash Chillers - Mechanical cooling systems to bring
beer to serving temperature at the point of dispense.
Often used with flash-pasteurized kegs that can be

stored at room temperature.

FOB - Foam on Beer detector. A device that stops
the flow of beer when the keg is empty before the

beer line is filled with foam.

Glycol or Propylene Glycol - A food-grade re-
frigerant that is re-circulated through insulated tubing

bundles to maintain beer temperature.

ISBT - International Society of Beverage Technolo-
gists who created a quality standard for CO, for bev-

erage use.

Jockey Box — A cooler with a coiling coil or cold plate

and faucets to chill the beer at the point of dispense.

John Guest Fittings — A specific brand of quick

connect for stiff plastic tubing.

Jumper Tubing - The flexible piece of vinyl tubing
that is used between the keg and draught beer sys-

tem that should be replaced annually.

Lift - The change in height from the keg to the faucet

that is a component of system balance.

Line — Tubing that makes up the draught beer flow
path.

Long Draw — A draught beer system over 50 feet long
that uses barrier tubing in a refrigerated bundle that typ-

ically requires a mixed gas to avoid over-carbonation.

Nitrogen Generator - A system designed to sepa-
rate nitrogen from compressed air, typically by mem-
brane. Nitrogen used for beer dispense in a mixed

gas application must be >99% pure.

NSF - National Sanitation Foundation: An organiza-
tion that certifies food service equipment for perfor-

mance and cleanability.

Party Pump or Picnic Pump - A hand pump that
uses compressed air to dispense beer. This type of
pump should only be used when the entire keg is go-
ing to be dispensed at one time, because oxygen will

damage the beer.

PE - Polyethylene - Stiffer tubing used in older
refrigerated bundles (this oxygen-permeable mate-
rial contributed to oxidation of the beer remaining
in the lines and is now only recommended for use as

glycol tubing).

Pot - Pressure Pot, Cleaning Pot — A canister for
cleaning solution or rinse water that is connected to
a pressure source pushing the solution through the
lines like beer. Does not give sufficient velocity for
(mechanical) cleaning, so this should only be used on

short lines with longer chemical exposure.

PSI - Pounds per Square Inch. A unit of measure of

gas pressure.
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PSIA - Pounds per Square Inch, Absolute. A measure
of gas pressure against a perfect vacuum so it includes

the atmospheric pressure of 14.7 psi at sea level.

PSIG - Pounds per Square Inch, Gauge. A measure
of gas pressure against the atmospheric pressure,
typically seen on gas regulator gauges. Since atmo-
spheric pressure varies with altitude, the gauge pres-

sure must be adjusted with altitude.

PVC - Polyvinyl Chloride - Flexible jumper tubing.

Regulator - A gas control valve that delivers a set
gas pressure regardless of tank pressure. There may
be a primary regulator on the gas source and a sec-

ondary regulator at the gas connection for each keg.

Resistance (or System/Component/Line
Resistance) — A measure of the pressure drop
across a component or over a length of tubing at

the optimum beer flow rate.

Sanitizer - An EPA-registered product that is de-

signed to kill microorganisms.

Sankey - This term refers to the modern style of keg
coupler. It is available in several versions to fit specific

styles of keg valves produced in Europe and the USA.

Sequestrants — Chemicals that hold metal ions in

solution and prevent mineral deposits.

Series Kegs - Hooking multiple kegs together so
the beer from the first flows through the
second and then into the next so that the kegs can be

changed less frequently.

Shank - The connecting piece that goes through the
cold box wall or tower and connects the tubing and
tailpiece to the tap. It also can help provide system

pressure reduction.
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Short Draw — A draught system under 50 ft. long
that can be run on straight CO, or mixed gas, and can

use air-cooled or refrigerated lines.

Surfactants - Compounds used in blended draught
beer line cleaners that lower surface tension to en-
hance surface wetting, break the bond between de-
posits and the tubing surface and suspend soils in

cleaning solution so they can be removed.

Tail Pieces — The connectors that allow a piece of

tubing to be attached to a piece of equipment.

Tap — The connector from the draught system to the

keg (more properly referred to as a coupler).

Tavern Head - The connector from the draught sys-

tem to the keg (more properly referred to as a coupler).

Tower — The mount on the bar that holds the faucets
and is cooled to maintain beer temperature up to the

point of dispense.

Water Conditioners — A component of a blended

cleaner that is intended to carry away soils.

Water Stone - Calcium Carbonate — A mineral
deposit that forms from water that can be removed

with acid. W
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