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introduction

w alk into nearly any establishment that 

serves beer these days and you’re 

likely to find draught beer for sale. But 

these days you’ll also see fancy options like nitro 

beers, highly spritzy German weissbier, and lightly 

carbonated English-style “cask” ales. Glassware 

varies from run-of-the-mill pints to shapely half-liters 

and diminutive snifters with every possible shape 

and size in between. 

We find draught taps so often that we assume it must 

be relatively simple to keep and serve beer this way. 

But behind the simple flick of a handle that sends 

beer streaming into our glass at the bar, you’ll find 

systems that require precise design, exact operating 

conditions, and careful, regular maintenance to 

ensure the proper flow of high-quality beer. 

In this guide, we’ll consider the equipment and 

anatomy of draught systems, then look at their 

operation and maintenance. We’ll include a brief 

discussion of temporary systems such as picnic  

taps and jockey boxes, but the majority of our 

attention will be given to systems usually seen in 

permanent installations: direct-draw and long-draw 

draught equipment.

While equipment and system layout drive the initial 

performance of a draught system, other factors play an 

equal role in the consumer’s experience. To help you 

understand and operate your draught system, we’ll 

look at the balance equation that can keep perfect beer 

flowing from the taps. We’ll also review pouring and 

glassware cleaning and show you how to check to see if a 

glass is “beer clean.” Finally, we’ll focus on the cleaning 

and maintenance of your draught system. Without 

regular—and proper—maintenance, your investment 

in draught technology won’t bring you the dividends 

you expect. We’ll conclude this manual by telling you 

what to look for in proper system maintenance, whether 

doing it yourself or supervising the work of a supplier. 

To present this information, we have divided this 

manual into two sections. Section I focuses on 

draught system components and complete system 

layouts. From a simple party tap to a complex long-

draw draught system, we reviewed all the options. 

Section II of this manual covers all the operation and 

maintenance issues for draught systems. It begins 

with a look at system balance, then progresses to 

the details of pouring, glass cleaning, and other 

essentials of the perfect pint before finishing with 

cleaning and maintenance.  n



draught equipment and 
system configurations

a mong draught systems, we find three gen-

eral types based on equipment and design: 

temporary systems, direct-draw systems, and 

long-draw systems. In the course of this manual, we’ll 

look closely at the layout, operation, and maintenance 

for each system. In Section I of this manual, we pres-

ent four chapters that focus on system components 

from faucets to tubing connectors and see how they 

are assembled to create different systems. Along the 

way, we’ll review important features of each compo-

nent that can help prevent operating problems or beer 

quality issues in your system. 

Before we jump into the components themselves, let’s 

review some key concepts by looking briefly at the 

three sub-systems for draught: gas, beer, and cooling. 

Gas
Draught systems use CO2 alone or mixed with nitro-

gen in varying proportions depending on the require-

ments of the system and the beers being served. 

When properly selected and set, dispense gas main-

tains the correct carbonation in the beer and helps to 

preserve its flavor. In most draught systems, the dis-

pense gas also propels beer from the keg to the fau-

cet. Because the dispense gas comes into direct con-

tact with the beer, it must meet strict criteria for purity. 

And because of the damage it does, compressed air 

should never be used to dispense draught beer. 

For the purposes of this manual, as a convention in 

discussions involving mixed gas, the proportion of 

CO2 will always be shown first, followed by the pro-

portion of N2.

Beer
Most draught systems use the gases mentioned 

above to drive beer from the keg, through tubing 

and to the faucet where it will flow into the customer’s 

glass. During the journey from keg to glass, we want 

to protect the beer from anything that would com-

promise its flavor or alter the carbonation created by 

the brewery. The beer should flow through well main-

tained proper beer lines and avoid any contact with 

brass parts that would impart a metallic flavor. We 

also want the beer to flow at a specific rate and arrive 

with the ideal carbonation level. The key to getting 

section I
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this right is balance between the applied gas pres-

sure and the resistance provided by the tubing and 

fixtures the beer passes through during its journey to 

the bar. 

 

Cooling
The cooling system should hold beer at a constant 

temperature from keg to glass. Any increase in beer 

temperature between the cooler and the faucet 

can lead to dispense problems such as foaming. In 

a simple direct-draw system, a refrigerated cabinet 

maintains the temperature of the keg and provides 

cooling to the beer as it travels the short distance 

to the faucet. Many long-draw systems use a walk-in 

refrigerator to cool the kegs, plus chilled glycol that 

circulates in tubes next to the beer lines all the way to 

the faucet, to ensure that the beer stays cold all the 

way to the glass. 

For each draught dispense system, suitable equip-

ment and designs must be chosen for each of these 

three components—gas, beer, and cooling. In Section I 

of this manual, we’ll examine the equipment used in 

draught systems and the various system designs com-

monly employed. 

Chapter 1 examines nine components common to 

nearly all draught systems, such as couplers, faucets, 

and beer lines. Understanding these basic elements 

will help you operate every draught system you en-

counter. Of course, additional components play a role 

in sophisticated systems—we’ll introduce and discuss 

those as we encounter them in Chapters 3 and 4. 

Once we’ve reviewed the common draught compo-

nents, we’ll be ready to see how they get used in vari-

ous system designs. 

The simplest draught systems serve a temporary 

need. We find these systems at picnics, beer festivals, 

and other short-term events. In Chapter 2, we cover 

the design, setup, use, and maintenance of the two 

main systems: picnic taps and jockey boxes. 

Moving to permanent draught installations, direct-

draw systems offer the simplest approach. In Chap-

ter 3, we’ll talk about the anatomy of a keg box or 

“kegerator” and discuss how this basic approach is 

implemented in a walk-in cooler design. Both here 

and in Chapter 4, we’ll find some new components 

beyond the nine “guidelines” from Chapter 1. In each 

chapter, we’ll learn about the new components be-

fore looking at the anatomy of the overall system. 

Permanent installations where the kegs cannot be 

located near the serving bar require long-draw 

draught systems. Chapter 4 delves into the anatomy 

and operation of air-cooled and glycol-cooled long-

draw systems, and also looks at beer pumps and 

mixed gas dispense solutions to moving beer through 

long-draw dispense systems.  n 

temporary systems
	 Picnic Tap

	 Jockey Box

direct draw 
	 Keg Box

	 Walk-in Cooler

long draw 
	 Air-Cooled

	 Glycol-Cooled

	 Beer Pump

	 Mixed Gas Dispense
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temporary draught 
dispense

d raught beer goes great with outdoor 

events, but the temporary setting prohibits 

use of traditional direct-draw or long-draw 

draught equipment. Instead, we usually use one of 

two different systems: picnic pumps or jockey boxes. 

Picnic Pumps
Picnic pumps or party taps allow draught beer  

dispense for a one-day occasion or event. These sys-

tems compromise accepted standards of draught  

dispense in order to offer a simple method for serving 

draught beer. 

In the simplest systems, the beer flows to a sim-

ple plastic faucet attached to short section of vinyl 

hose. Gas pressure comes from compressed air 

introduced by way of a hand-operated pump inte-

grated into the coupler. The pictures at left show 

plastic- and metal-construction examples of a  

picnic tap. 

Since these systems introduce compressed air into 

the keg, they are suitable only for situations where 

the beer will be consumed in a single day. Also, these 

dispensing systems typically do not produce the best 

serving results, since balancing the correct top pres-

sure is very imprecise. For best results, the keg must 

be kept in ice and consistently—but not excessively—

pumped as the contents are dispensed. 

Improved designs use single-use CO2 cartridges with 

an integrated regulator. These units may also include 

a traditional vented faucet mounted on a short length 

of stainless steel beer line. This design overcomes the 

key shortcomings of hand-pumped picnic taps. 

chapter 2

Plastic Metal with CO2 Cartridge
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Jockey Boxes 
Jockey boxes offer another way to improve on the 

picnic tap as a solution for portable dispense. Here, a 

normal coupler is attached to the keg and CO2 is used 

to pressurize the system. Beer in route from keg to 

faucet passes through a cold plate or stainless steel 

tubing inside an ice chest in order to cool it to the 

proper dispense temperature. A cold-plate-equipped 

jockey box uses ice to cool beer flowing through the 

cold plate. A jockey box equipped with stainless steel 

coils uses ice and water to chill beer flowing through 

the coil. 

These systems are not appropriate for day-to-day 

use, as draught beer is perishable and room tem-

perature storage accelerates that process. They are 

also used with high pressure CO2, which can over-

carbonate a typical keg when tapped longer than a 

day. Partial kegs remaining from temporary service 

are not usable in other settings.

Jockey Box Setup and Use
Because they have a relatively high surface area for 

chilling beer, coil-style jockey boxes can pour beer at 

a faster rate than those equipped with a cold plate. 

Thus, they better suit situations where faster pour 

rates and volumes are needed. With lower surface 

areas for chilling, the cold-plate style is appropriate 

when beer dispense needs are a bit slower.

Kegs used with a cold plate should be iced if the 

ambient temperature is above 55°F since they have 

limited cooling capacity; however, coil boxes can 

pour beer efficiently even with the kegs at room 

temperature (64° – 74°F). If the ambient temperature 

is above that, the coil-box kegs should be iced as well. 

Setup affects the efficiency of both jockey box styles. 

To set up a cold plate:

•	 Tap the keg and run beer through the faucet 

before adding ice to the jockey box. This removes 

water left behind during the cleaning process 

before temperatures in the plate get cold enough 

to freeze it, causing turbulence or blockage of the 

beer flow. 

•	 Place ice both underneath and on top of the 

cold plate in the ice chest. As time passes, the ice 

will “bridge” and should be removed for better 

contact with the cold plate. Ice should be added 

periodically and water drained from the ice chest.

•	 Set CO2 pressure to 25 to 35 psi. This will vary 

depending on how many lines are contained in 

the plate and thus how much resistance to flow 

is built into each line. Pressure can be adjusted to 

obtain desired flow rate.

To set up a coil box:

•	 Tap the keg and run beer through the coil and out 

the faucet. 

•	 Add ice to the ice chest and completely cover 

the coil. 

•	 Add cold water to the top of the coil. This causes 

an ice bath, giving excellent surface contact. 

•	 Set CO2 pressure to 35 to 40 psi on 120 ft. coils. 

Shorter coils are not recommended, but if used, 

should dispense at 30 – 35 psi.

Cleaning and Maintenance
Temporary dispense equipment must be cleaned 

immediately after use. It is nearly impossible to 

remove the mold and biofilms that can result from 

storing a cold plate or jockey box improperly, packed 

with beer.
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For cleaning jockey boxes, refer to the detailed elec-

tric cleaning pump procedures outlined in Chapter 8. 

Afterwards, the water in the lines must be blown out 

to prevent mold growth.

•	 If the recirculation pump is capable of being  

run dry:

-- 	 Before breaking down recirculation loop, 

remove inlet from rinse water with pump run-

ning so air pushes out all of the rinse water in 

the lines.

•	 If the recirculation pump is not capable of being 

run dry:

-- 	 After breaking down the recirculation loop and 

reattaching faucets, tap an empty cleaning 

canister and use the gas pressure to blow all of 

the water out of the lines.  n 
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equipment and  
configurations for direct 
draw draught systems

r etailers use direct-draw systems in situations 

where the kegs can be kept refrigerated in 

very close proximity to the dispense point or 

faucet. In some cases, the beer sits in a cooler below 

the counter at the bar. In other cases, the keg cooler 

shares a wall with the bar, keeping the beer close to 

the point of dispense. Let’s look at these two types of 

direct-draw systems:

•	 A self-contained refrigerator (keg box or “kegera-

tor”) where the number of kegs accommodated 

will vary based on box and keg sizes. 

•	 A walk-in cooler with beer dispense directly 

through the wall from the keg to the faucet.

The nine components discussed in Chapter 1 appear 

in both direct-draw systems; only a little additional 

equipment comes into play. As with temporary 

systems, most direct-draw systems employ vinyl beer 

line and pure CO2 gas. Compared to barrier tubing, 

vinyl beer line is relatively permeable to oxygen 

ingress, and the flavor of beer stored in these lines 

can change overnight. As part of their opening 

chapter 3

Direct Draw Kegerator Walk-in Cooler 
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procedures each day, some retailers will dispense 

enough beer to repack their vinyl beer lines, and use 

the collected beer for cooking.

As permanent installations, direct-draw systems 

typically include a drip tray, and some systems also 

incorporate a tap tower. In addition, shanks support 

the faucets in either tower or wall-mount applica-

tions. The following sections discuss these elements 

of the system. 

Drip Tray 
Many draught systems include a drip tray placed below 

the faucets and most health departments require them. 

Many walk-in based direct-draw systems use a wall- 

mounted drip tray that includes a back splash. This 

design may be used on some air-cooled long-draw sys-

tems as well. Bars typically place surface or recessed 

drip trays under draught towers. The drip trays should 

be plumbed to drain into a drain or floor sink.

Towers 
Direct-draw keg boxes and most long-draw systems 

mount the dispensing faucet on a tower. This tower 

attaches to the top of the bar or keg box. Towers 

come in various shapes and sizes and may have any-

where from one to dozens of faucets.

To achieve proper beer service, the beer line running 

through the tower to the faucet must be kept at the 

same temperature as the beer cooler. Direct-draw sys-

tems use air cooling, while long-draw systems usually 

use glycol cooling. The air-cooled towers are insulated 

on the inside and cold air from the cooler circulates 

around the beer lines and shanks. This works with direct-

draw systems thanks to the close proximity of the tower 

to the cold box. Some keg boxes have specialized corru-

gated tubing connected to the refrigerator’s evaporator 

housing. This tubing is designed to be inserted in the 

tower to provide for cold air flow up to the faucet. Typi-

cally cold air is supplied directly from the discharge of 

the evaporator and is colder than the keg temperature.

Surface Mount Drip Tray Wall Mount Drip Tray

Two-Faucet Tower
(forced-air or glycol)

Eight-Faucet Pass-Thru
(forced-air or glycol)

Short Draw System Direct Draw System
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Shadow Box
In some direct-draw applications inside a walk-in 

cooler, it may be necessary to cut a section out of 

the cooler wall where the shanks are placed. The wall 

is then recessed in a “shadow box” to minimize the 

shank length and keep foaming to a minimum.

Shanks 
Most draught systems firmly mount the faucet to 

either a tower or a wall, making it a stable point for 

beer dispense. A threaded shank with securing nuts 

creates the solid connection to the supporting tower 

or wall. The faucet then connects to one side of the 

shank and beer line connects to the other side by 

either an attached nipple or a tail piece connected 

with the usual washer and nut. Today, shanks with 

1/4” and 5/16” bore diameters are most commonly 

available and recommended in the U.S., along with 

3/16” bore diameter shanks, which are less common. 

The once-common practice of drilling out a 3/16” 

bore diameter shank to one of the larger sizes is 

not recommended as the resulting unfinished brass 

shank bore surface will be detrimental to draught 

beer quality, and because drilling will likely dam-

age shanks and glycol chilled towers beyond repair, 

meaning expensive replacement will be necessary. n 

Nipple ShankBent Tube Shank





















draught operations

d raught systems from simple to complex 

can deliver high-quality beer—but only 

when properly operated and suitably 

maintained. Many who work with draught beer will 

never have the chance to buy or install the system 

components discussed in Section I, but all will pour 

beer from the faucet and nearly everyone will expe-

rience foaming or other problems at some time that 

can be traced to operating conditions. In Section II 

of this manual, we consider all the issues involved 

in operating a draught system and serving the cus-

tomer a top-quality draught beer. 

In Chapter 5, we focus on the heart of draught opera-

tion by looking at the dynamics of carbonation, pres-

sure, and system resistance. By understanding these 

concepts and their relationship with each other, you’ll 

be much better equipped for successful draught sys-

tem operation. 

Chapter 6 covers practical issues related to the cooler 

and other “behind the scenes” aspects of beer ser-

vice. Chapter 7 looks at glass cleaning and the proper 

way to pour a beer. 

Chapter 8 concludes our discussion of operating is-

sues by taking a close look at maintenance and clean-

ing. Whether you clean your system yourself or hire an 

outside service, you owe it to yourself to understand 

proper cleaning methods. Without this knowledge, 

you can’t defend against a decline in beer quality at 

your establishment.  n

section II
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preparation to pour

w hile many of the issues relating to draught 

quality concern system settings and 

activities that occur at the bar, some oper-

ating issues require attention behind the scenes as 

well. In this chapter, we’ll look at keg handling and 

other behind-the-scenes preparations to serve beer 

that affect draught performance. The first sections 

address the important detail of keg chilling: Warm 

kegs cause more problems at the tap than nearly any 

other issue. Second, we’ll cover some guidelines for 

linking kegs in series. 

Cold Storage and Proper Chilling of 
Kegs before Serving
To ensure fresh flavor and ease of dispense, 

draught beer should remain at or slightly below 

38°F throughout distribution, warehousing, and 

delivery. Brewers and distributors use refrigerated 

storage for draught beer. In warm climates or long 

routes, they may also use insulating blankets or 

refrigerated delivery trucks to minimize tempera-

ture increases during shipping. 

At retail, even a few degrees’ increase above the 

ideal maximum of 38°F can create pouring problems, 

especially excessive foaming. Ideally all draught beer 

delivered to retail will be stored cold until served. 

Accounts that lack cold storage for their entire inven-

tory of draught beer should allow adequate chilling 

time for recently refrigerated kegs in order to avoid 

dispense problems. In a similar vein, recently arrived 

kegs should be allowed adequate chilling time as 

they usually warm to some degree during delivery. In 

order to avoid dispense problems, every keg must be 

at or below 38°F while being served. 

To help ensure that your kegs are properly chilled 

before serving, Chart 1 provides a guide to the 

approximate time needed to properly chill a keg to 

38°F from a given starting temperature. Note that 

even kegs that “feel cold” (e.g., 44°F) may need to 

chill overnight in order to ensure proper dispense. 

Chart 2 shows how quickly a keg will warm up when 

exposed to temperatures above 38°F. From this you 

can see that a keg will warm up during delivery or 

storage at ambient temperature from 38° to 44°F in 

only four or five hours. But looking back at Chart 1, 

we see that same keg will need to be in the cooler 

chapter 6
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for a full 18 hours before reaching a proper serving 

temperature of 38°F again. 

Linking Kegs in Series
Busy accounts may connect kegs in a series or in a chain 

to meet peak capacity demands. Chaining two or three 

kegs of the same product together allows all of the 

chained kegs to be emptied before beer stops flowing. 

The first keg in the series will be tapped with a normal 

coupler. The second (and subsequent) kegs in the series 

require that the Thomas valve be removed from the gas 

side of the coupler. 

Tap the first keg with the normal coupler. Instead of 

sending the beer line from this first coupler to the 

bar faucet, connect it to the CO2 inlet on the second 

keg’s coupler. Subsequent kegs can be attached the 

same way. 

When pressurized and pouring, beer flows from the first 

keg to the second and on to the third before it travels 

to the faucet. Once set, this arrangement will pour the 

contents of all the chained kegs before it runs empty. 

A series arrangement should only be used in ac-

counts that will “turn” or empty kegs rapidly. The 

account needs to completely empty the entire se-

ries on a regular basis. Failure to empty the series 

completely leaves old beer in the system. If a fresh 

keg is being rotated into a system that is not run 

dry, it is important to tap it in front of any empty or 

partial kegs in the system. This prevents foaming 

from beer entering a keg that is not already full. 

The diagrams below illustrate the progressive emp-

tying of chained kegs. n

Kegs linked in series

Start Temp Time to 38° F

50°  F 25 hrs

48°  F 23.5 hrs

46°  F 21 hrs

44°  F 18 hrs

40°  F 7 hrs

38°  F 0 hrs

Chart 1

Chart 2
Time Temp

0 hrs 38°  F

1 hrs 39°  F

2 hrs 41°  F

3 hrs 42°  F

4 hrs 43°  F

5 hrs 45°  F

6 hrs 48°  F
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common being “D” type to “D” type as shown. 

Do not engage the couplers, or cleaning solution 

may travel up the gas line. The shaft on each side 

of the adapter raises the check ball within the cou-

pler (see diagram on page 10) to allow cleaning 

solution to flow in either direction.

•		 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 dif-

ficult to achieve the proper chemical flow rate.

•		 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 lift-

ers on all other couplers.

2.	 On the corresponding lines at the bar, remove 

both faucets from their shanks.

•		 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.

•		 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 “jumper” hose fitted with two cleaning 

adapters (one on each end), and attach a drain 

hose or spare faucet to the remaining shank in 

the second loop.

•		 When cleaning four lines, ensure that the drain 

hose and “Out” hose from the pump are not on 

the same coupler “loop.”

3.	 Fill a bucket (“Water Bucket”) with warm water and 

place the “In” hose into the water.

•		 Turn pump on and flush beer into a second 

bucket (“Chemical Bucket”) until the line runs 

clear with water.

•		 Shut pump off and discard the flushed beer.

4.	 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 up to 2 gallons (256 

oz.) per minute

-- 	 If cleaning is configured for four lines and 

flow rate is too slow, remove the jumpers 

and clean each pair of lines separately.

•		 Allow bucket to fill with just enough water to 
Re-circulation-Electric Pumps

Cleaning Adapter

Coupler Cleaning Adapter
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cover the inlet hose of the pump. 

•		 Add the appropriate amount of line cleaning 

chemical to achieve 2-3% caustic in solution 

based on age and condition of beer line.

5.	 Remove the “In” hose from the Water Bucket and 

place into the Chemical Bucket.

•		 There should now be a closed loop.

•		 Water should be draining into the same bucket 

that the pump is pulling from.

6.	 Allow solution to recirculate for a minimum of 15 

minutes.

•		 While waiting, clean your faucets.

•		 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; e.g., turn on gas sup-

ply to pneumatic beer pumps, reset FOBs and 

pneumatic pump flow diverters, etc.

Static – Pressure Pot Step-By-Step Procedure:

1.	 Fill the cleaning canister with clean water.

2.	 Untap the keg and tap the cleaning canister. 

Engage the tapping device.

•		 When cleaning series kegs, connect the  tap-

ping 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. Please 

note: When applying CO2 to a 

pressure pot containing a caustic 

solution, the CO2 will weaken or 

neutralize the caustic solution. 

It is best not to agitate or let it 

stand in the same container for 

an extended period. For the 

same reason, the use of pressure 

pots that feature a “spitting” action, whereby CO2 

is injected directly into the outflow of solution, is 

not recommended.

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.

•		 If 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.	Run cleaning solution again to fully repack the con-

tents of the draught line.

11.	Allow cleaning solution and beer line to be in con-

tact for no less than 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

•	 Be sure to return all system components to their 

original functional settings; e.g., reset FOBs, reset 

pneumatic beer pump cleaning diverters to dis-

pense setting and turn on pump gas supply, etc.

Glycol Chiller Maintenance
Glycol chillers are key components to long draw dis-

pense systems. Chilled glycol helps to maintain the 

temperature of draught beer in the  beer lines between 

the keg and the faucet. Glycol chillers are much less 
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expensive to maintain than they are to replace; regu-

lar maintenance will increase both their service life and 

dependability. Here are some recommended mainte-

nance practices; be sure to check with your manufacturer 

for items and procedures specific to your chillers.

•	 Glycol bath: Keep the cover of the glycol bath 

closed to prevent water vapor from diluting the 

strength of the glycol.

•	 Glycol bath temperature: Check every two weeks, 

making sure the bath temperature is within the 

range specified by the manufacturer. Many chillers 

have temperature gauges that are easily visible 

from the outside.

•	 Check motors monthly for smooth-sounding oper-

ation and no signs of overheating.

•	 Check pumps monthly; check connections and 

insulation for leaks or missing insulation, and for 

smooth-sounding operation.

•	 Inspect condenser monthly for dirt and airflow 

obstructions and clean as necessary. Remove and 

clean grills to expose the condenser fins. Remove 

all contaminants from the fin surface by using a 

stiff bristle brush, vacuum cleaner, or compressed 

gas discharged from the fan side of the condenser.

•	 Visually inspect trunk lines every six months for 

signs of ice buildup, insulation damage and glycol 

leakage.

•	 Glycol strength: Check viscosity and condition of 

glycol-water cooling mixture every six months. 

Test freezing point every 18 months with a refrac-

tometer and adjust or replace glycol mixture as 

needed. Typical ranges are 20-25% glycol; be sure 

the glycol concentration follows manufacturer rec-

ommendations. n
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troubleshooting

p erfectly poured draught beer is the 

result of proper temperature, gas pres-

sure and mixture, and a well-maintained 

draught beer system. It’s easy to take all the variables 

for granted when beer is pouring well. But improperly 

pouring beer can be very frustrating, and can result in 

loss of sales. This chapter is intended to provide use-

ful troubleshooting steps anyone can follow to solve 

draught beer dispense problems. 

The single most common cause of problems encoun-

tered in draught beer dispense systems is tempera-

ture control. The first step in solving any dispensing 

problem is to confirm that the temperature of the 

keg and the cooler are where they are supposed to 

be. In air-cooled and glycol-cooled systems, the next 

step is to check the temperature of the beer being 

delivered to the faucet, confirming that the air and 

glycol systems used to maintain proper beer line 

temperature are working properly.

The troubleshooting steps that follow are organized 

by the type of draught beer system and how the sys-

tems are cooled, using air or glycol. Direct-draw sys-

tems and long-draw systems cooled by air or glycol 

each have unique features that are addressed in the 

troubleshooting steps.

Other steps including gas pressure and supply, beer 

supply, and mechanical issues are also discussed.

chapter 9

Perfect 
Carbonation

Under 
Carbonation

Over 
Carbonation
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Direct Draw Systems
Problem Possible Cause Possible Solution

Beer Foaming Temperature too warm (should be 38º F) Adjust temperature control or call qualified 
service person

Temperature too cold/frozen beer in lines 
(should be 38º F)

Adjust temperature control or call qualified 
service person

Kinked beer line Change beer line

Wrong diameter or length beer line 
(should be 4 to 5 ft. of 3/16” vinyl tubing 
or possibly even longer)

Change beer line

Applied pressure too high
(should be 12 to 14 psi for most beers)

Adjust CO2 regulator to brewer’s 
specification

Applied pressure too low
(should be 12 to 14 psi for most beers)

Adjust CO2 regulator to brewer’s 
specification

Coupler washers bad Replace coupler washers

Faucet washer bad Replace faucet washers

System dirty Clean system or call customer’s line cleaning 
service

CO2 leaks or out of CO2 Check fittings, clamps, shut-offs and 
regulators, replace as necessary

Beer foaming in jumper – keg valve seal 
torn or ripped

If seal is ripped/torn, gas enters the liquid 
flow stream causing foaming. Replace keg 
and report defective keg to distributor

Beer foaming in jumper - physical 
obstructions at coupler-valve junction

Remove any physical obstructions or debris 
(e.g. a piece of a dust cover) that could allow 
gas to enter the liquid flow

Beer foaming at faucet – clogged vent 
hole(s)

Disassemble and clean faucet, or call line 
cleaning service

No Beer at Faucet Empty CO2 bottle Replace with full CO2 bottle

Regulator shutoff closed Open shutoff

CO2 bottle main valve turned off Turn on CO2 bottle main valve

Keg empty Replace with full keg

Coupler not engaged Tap keg properly and engage coupler

Check ball in coupler stuck Free check ball

Line/faucet dirty Clean line/faucet
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For air-cooled systems, the maximum recommended distance for a double-duct system is 25 feet (tube side by side) 

and for a single-duct system is 15 feet (tube within a tube).

Air Cooled Systems
Problem Possible Cause Possible Solution

Beer Foaming Check temperature at faucet  - too warm 
(should be 38º F)

Blower fan air flow obstructed

Adjust temperature control or call qualified 
service person

System designed improperly: too long, 
wrong size fan, etc.

Check temperature at faucet too cold  
(should be 38º F)

Adjust temperature control or call qualified 
service person

Kinked beer line Change beer line

Wrong size beer line Change beer line

Applied pressure too high
(should be 12 to 14 psi for most beers)

Adjust CO2 regulator to brewer’s 
specification

Applied pressure too low
(should be 12 to 14 psi for most beers)

Adjust CO2 regulator to brewer’s 
specification

Wrong gas (mixed gas blenders 
recommended)

Change to mixed gas blender, use target 
pressure

Coupler washers bad Replace coupler washers

Faucet washer bad Replace faucet washers

System dirty Clean system or call customer's line cleaning 
service

Beer foaming in jumper – keg valve seal 
torn or ripped

If seal is ripped/torn, gas enters the liquid 
flow stream, causing foaming. Replace keg 
and report defective keg to distributor

Beer foaming in jumper - physical 
obstructions at coupler-valve junction

Remove any physical obstructions or debris 
(e.g. a piece of a dust cover) that could allow 
gas to enter the liquid flow

Beer foaming at faucet – clogged vent 
hole(s)

Disassemble and clean faucet, or call line 
cleaning service

No Beer at Faucet Empty CO2 bottle, N2 bottle, or mixed 
gas bottle

Replace with appropriate full gas bottle

Regulator shutoff closed Open shutoff

Gas bottle main valve turned off Turn on gas bottle main valve

Keg empty Replace with full keg

Coupler not engaged Tap keg properly and engage coupler

Check ball in coupler stuck Free check ball

Line/faucet dirty Clean line/faucet
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A glycol system is designed to maintain liquid beer temperature from the cooler to the point of dispense.

Glycol Chilled Systems
Problem Possible Cause Possible Solution

Beer Foaming Check temperature at faucet - too warm 
(should be 38º F)

Check glycol chillers for proper operation; adjust 
glycol bath temperature if too warm (most 
systems are designed to operate between 28º 
and 34º F, check unit’s manufacturer specs)

Adjust temperature control or call qualified 
service person

Check temperature at faucet - too cold  
(should be 38º F)

Check glycol chillers for proper operation; 
adjust glycol bath temperature if too cold (most 
systems are designed to operate between 28º 
and 34º F, check unit’s manufacturer specs)

Adjust temperature control or call qualified 
service person

Wrong gas (glycol systems usually require 
a mixed gas blender)

Change to mixed gas blender, use target 
pressure

Glycol pump functioning (check return 
line)

Call qualified serviceman to adjust glycol chiller 
temperature or operation

Gas regulators incorrectly set Contact installer

Applied pressure too low 
(should be 12 to 14 psi for most beers)

Adjust CO2 regulator to brewer's specification

Coupler washers bad Replace coupler washers

Faucet washer bad Replace faucet washers

System dirty Clean system or call customer's line cleaning 
service

Power pack – check condenser, glycol 
concentration

Call qualified serviceman to clean clogged 
condenser fins, check glycol strength, service 
glycol chiller

Beer foaming in jumper – keg valve seal 
torn or ripped

If seal is ripped/torn, gas enters the liquid flow 
stream causing foaming. Replace keg and report 
defective keg to distributor.

Beer foaming in jumper - physical 
obstructions at coupler-valve junction

Remove any physical obstructions or debris (e.g. 
a piece of a dust cover) that could allow gas to 
enter the liquid flow

Beer foaming at faucet – clogged vent 
hole(s)

Disassemble and clean faucet, or call line 
cleaning service

No Beer at 
Faucet

Empty CO2 source, N2 source, or mixed 
gas bottle

Replace with appropriate full gas bottle, 
refill bulk CO2 or N2 receiver, check nitrogen 
generator

Regulator shutoff closed Open shutoff

Gas bottle or bulk tank main valve turned 
off

Turn on gas bottle or tank main valve

Keg empty Replace with full keg

Coupler not engaged Tap keg properly and engage coupler

Check ball in coupler stuck Free check ball

Line/faucet dirty Clean line/faucet

FOB detector Reset FOB detector

Pneumatic beer pumps Check gas supply to pumps; check pump 
diverter setting
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Off Flavors in Draught Beer
The purpose of this manual is to explain how to main-

tain the brewery-intended flavor of draught beer prod-

ucts. When fresh and properly dispensed, draught beer 

tastes the way the brewer intended—clean, flavorful, 

and enjoyable. Draught beer is susceptible to damage 

from a host of factors, such as age, heat, and air. But the 

number one factor affecting the quality of draught beer 

flavor and aroma is poor hygiene. Improper cleaning of 

beer system lines and components from the coupler in 

the cooler to the faucet at the bar can lead to significant 

changes in beer flavor, all of them unwelcome. Over 

time, poor beer line hygiene will inevitably result in loss 

of sales due to customer dissatisfaction, and to replac-

ing beer lines at great expense. Staying ahead of these 

potentially costly outcomes is key to serving great tast-

ing draught beer. 

The chart on page 65 lists the most common off flavors 

that occur due to post-brewery unhygienic conditions 

and the mishandling of draught products. Beer-spoiling 

bacteria will ruin a beer’s flavor and aroma, and will in-

evitably lead to lost repeat business and potential sales.  

While these microorganisms are not health risks, they 

will cause bacterial infections in draught systems that are 

often difficult, if not impossible, to completely remove.  

By following the guidelines outlined in this manual, the 

occurrence of these off flavors can be prevented. n
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ISBT guidelines for 
beverage grade 
carbon dioxide
Purity. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99.9% min*

Moisture. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  20 ppm max

Oxygen.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 ppm max

Carbon monoxide . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  10 ppm max

Ammonia . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 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

Phosphine. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 0.3 ppm max

Total volatile hydrocarbons. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  50 ppm max

Acetaldehyde. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 0.2 ppm max

Aromatic hydrocarbon. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 20 ppb max

Total sulfur content . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 0.1 ppm max

Sulfur dioxide. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  1 ppm max

Odor of solid CO2 . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  No foreign odor

Appearance in water. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . No color or turbidity

Odor and taste in water. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  No foreign taste or odor

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

appendix a
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C02 gauge pressure, 
temperature and 

carbonation level 
reference chart

appendix b

Table 1. Determination of CO2 equilibrium pressure given volumes of CO2 and temperature

Vol. CO2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1

Temp. ºF psi psi psi psi psi psi psi psi psi psi psi

33 5.0 6.0 6.9 7.9 8.8 9.8 10.7 11.7 12.6 13.6 14.5

34 5.2 6.2 7.2 8.1 9.1 10.1 11.1 12.0 13.0 14.0 15.0

35 5.6 6.6 7.6 8.6 9.7 10.7 11.7 12.7 13.7 14.8 15.8

36 6.1 7.1 8.2 9.2 10.2 11.3 12.3 13.4 14.4 15.5 16.5

37 6.6 7.6 8.7 9.8 10.8 11.9 12.9 14.0 15.1 16.1 17.2

38 7.0 8.1 9.2 10.3 11.3 12.4 13.5 14.5 15.6 16.7 17.8

39 7.6 8.7 9.8 10.8 11.9 13.0 14.1 15.2 16.3 17.4 18.5

40 8.0 9.1 10.2 11.3 12.4 13.5 14.6 15.7 16.8 17.9 19.0

41 8.3 9.4 10.6 11.7 12.8 13.9 15.1 16.2 17.3 18.4 19.5

42 8.8 9.9 11.0 12.2 13.3 14.4 15.6 16.7 17.8 19.0 20.1
Based on Data from “Methods of Analysis,” American Society of Brewing Chemists, 5th Edition - 1949

•	 The values in this table assume sea-level altitude, beer specific gravity of 1.015, and beer alcohol content at 3.8% 

abw or 4.8% abv. Values shown are in psig, or gauge pressure.

•	 It’s important to remember that carbonation is proportional to absolute pressure, not gauge pressure. Atmospher-

ic pressure drops as elevation goes up. Therefore, the gauge pressure needed to achieve proper carbonation at 

elevations above sea level must be increased. Add 1 psi for every 2,000 feet above sea level. For example, a retailer 

at sea level would use 11.3 psi gauge pressure to maintain 2.5 volumes of CO2 in beer served at 38º F. That same 

retailer would need 13.3 psi gauge pressure at 4,000 feet elevation to maintain 2.5 volumes of CO2.
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Figuring ideal gauge pressure of 
straight CO2 when carbonation level 
is not known:
1.	 Set the regulator pressure to 5 psi.

2.	 Tap a fresh 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 neces-

sary), inspecting for bubbles rising up from the 

beer in the keg.

5.	 If bubbles are present, raise the regulator pres-

sure 1 psi. 

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

7.	 Check the keg temperature 24 hours after setting 

the initial gauge pressure to assure tempera-

ture stability, and to reset the gauge pressure as 

needed due to a change in keg temperature.

This is the lowest pressure at which the gas in the beer 

is not escaping.  This is your ideal gauge pressure.  

Converting Volumes of CO2 to Grams 
per Liter of CO2:
In the U.S., carbonation is expressed in units of “vol-

umes of CO2”. What this means is that one keg of 

beer carbonated to 2.5 volumes of CO2 contains 2.5 

kegs worth of CO2 compressed and dissolved into 

the beer.  In other countries, carbonation is often 

expressed in units of grams per liter. To convert be-

tween volumes of CO2 and grams per liter, the quick 

and easy answer is 2 g/L equals 1 v/v. 

However,”2” is not exactly correct. Several alterna-

tive values and a method to calculate the value are 

listed below.

A first approximation can be found by assuming that 

CO2 has a molar mass of 44 grams per mol and that 

one mol of gas at STP conditions (0oC, 1 ATM) oc-

cupies a volume of 22.4 liters. Converting from g/L to 

v/v is then,

Inverting this value gives us the conversion factor for 

converting from v/v to g/l.

For a slightly more accurate answer we can use the 

value of 44.01 g/mol for CO2 and 22.426 L/mol for the 

STP volume of the gas. We can also take account of 

the fact that CO2 does not behave strictly in accor-

dance with the Ideal Gas Law and has a compressibil-

ity factor (Z) of 0.99952 under the stated conditions. 

Using these values we get 1.966 instead of 1.965. Not 

much improvement there, but perhaps a better sense 

of accuracy.

Another tool is the NIST Standard Reference Data-

base 23, Ver 9.0, 2010. This database gives a value for 

the density of CO2 at STP conditions of 1.9768 g/L.  

This may be accepted as the most accurate value and 

it is the one to use if doing an exact analysis.

So, for quick conversions that most people can do 

in their head, “2” is an acceptable answer. In cases 

where one wants to have more accuracy, they can use 

1.9768 or whatever rounded-off value they feel com-

fortable with. n
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