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(54) Title: INLINE BOOSTER FOR BEVERAGE DISPENSING SYSTEM
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(57) Abstract: A beverage distribution system is provided for boosting the cooling capacity of conventional beer dispensing systems.
This reduces the tendency of beer to foam prior to the dispensing of same. The beverage distribution system has a container for
storing a beverage and a cooler for refrigerating the container and the beverage stored therein. The system also includes a beverage
dispensing unit and a distribution line for delivering the beverage from the container to the dispensing unit. A trunk line extends
substantially from or near the cooler to or near the dispensing tower. It includes the distribution line and a refrigerant line in an
abutting relationship. The system has a heat transfer unit connected to the trunk line which is filled by refrigerant accumulating from
the refrigerant line. The heat transfer unit has a coil connected to the distribution line for immersing a portion of the beverage in a
bath of the refrigerant. A refrigeration loop circulates refrigerant through the heat transfer unit. Methods for chilling a beverage and
reducing the foaming of beer using the beverage distribution system are also provided.
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Tnline Booster for Beverage Dispensing System

FIELD OF INVENTION

The invention generally relates to the field of beverage dispensing systems
and more particularly 1o a device for boosting the cooling capacity of an
establishment-wide beer dispensing system such as” typically found in bars and the

like and/or reducing the tendency of the beer to foam.

BACKGROUND OF INVENTION

Many bars and other such establishments have a beverage dispensing systemn for
dispensing draft beer and other such beverages. Typically, the beer is stored in kegs,
which are located 1n a refrigerared room or walk-in cooler. The kegs are connecied
to one or more plastic feeder twbes which feed info one or more beer distribution
lines, depending on the number of labels or brands being dispensed or the quantity
thereof. The beer disimbution lines extend from the cooler to the dispeasing uynits
(alternatively referred 10 as “fountamms” or “beer towers”). Each beer distribution
ling may be connected 0 2 downsiream feeder system which distributes a label or

brand of beer-to muliiple dispensing units located at the bar.

In addinon 10 the beer disuibution liﬁes, one or more cooling lines ty}m:aﬂy extend
along the beer distnbution lines from the cooler room 1o the terminanoen point of the
beer distribunion lines. These cooling lines are usually placed adjacent to the besr
disribution lines, and may sometimes be coiled or spiraled around the beer
disiribution lines. The cooling lines are intended 1o keap the beer cool as it 1s roured

from the kegs in the cooler room 10 the beer dispensing tower(s).

The distance the beer distribution and atrendant cooling lines typically cross to réach
their trermination point from the cooler room can often exceed well over a hundred
feet. The hnes may pass over heating ducts or hot water lines, or otherwise be
subjected to heat loads such as will occur when the lines are routed along the ceiling,

where the lemperature can be significantly warmer than room lemperamire. Even
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room temperature can have an effect on the temperature of the beer disuibution and
cooling lines, depending on the distance and how crowded or hotthe establishment
is. Part of the problem arises from the fact that the heat transfer churacteristics
between the cooling lines and the beer distribution lines is not particnlarly good,
gwven that plastic tubing is typically used for both Ihcibeer distributiony lines and
cooling lings in order to reduce piping costs. The proBlem is further compounded in
that the downstream beer feeder system, which may net be cooled, can itself be quite
long and expose the beer 1o uuw.anre'd heat.

The tise in the t1emperature of the beer at the point of dispensazion‘can be signilicant.
The kegs are typically kept at 4 temperanure of abour 38 degrees Fahrenheit (,all‘
temperatires are quoted in Fahrenheit) since other types of products, such as fresh
vegétables, are often also stwored in the cooler room. This fypieally limits the
'opc':ratiug temperature of the cooler toom so as 1o prevent such items from frezzing.
Due 10 the ractors enumerated above, the temperarure of the beer can rise about 6 1o

10 degrees at the pount it 18 poured from the dispensing towers(s).

Warm beer is undesirable for a number of reasons. First, consumers generally prefer
colder beer over warmer beer. Second, warm beer tends to froth or foam when it is ‘
being poured, which increases pouring times. In addition, the foam is generally
wasted by the bartender, i.e., beer is typically poured so that the foam overflows the
mug, which can sometimes lead 10 a messy énvironment.. Colder beer would
provide less waste, less mess, and is more consumer friendly. At the very least, it is
desirable 1o minimize foaming even if the temperature of the beer ar the point of

dispensation cannot be substantialty reduced.

SUMMARY OF INVENTION

According 1o one aspect of the invention a beverage diswribution system is provided.
The system includes a beverage source; at least one beverage dispensing uait; at
least one distribution line for delivering beverage from the beverage source 10 the

dispensing unit; and a heat wansfer umt located distally from the beverags source for
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immersing at least a pornon of the diswribution line in a refrigerant bath. The heet
transfer unit counteracts the warming of the beverage, such as beer, that arises as a
result of routing the beverage dismibution lines over long distances or through warm

environments.

According 1o another aspect of the invention, a heat transfer umit is provided. The

“unit includes a housing which defines a volume. A first inler Tube is provided for

introducing refrigeraat into the housing and a first outlet tube provides for egrzss cof -
the refrigerant. The first inlet and first outlet tubes are disconmected withan the
housing in order to allow refrigerant 10 accumulate in the volume. A second tube
disposed in the housing includes aninler and outlet situated exterior of the ho asing,

The second tube is courinuous through the volume so as to isolate the coatems

- therein from the refrigerant in the housing. The hear fransfer unit is particularly

suited for rewofitting a beverage distribution system in which a beverage souxce is
located distally from 2 beverage dispensing unit and delivered thereto via 2 beverage

distribution line.

According 1o another aspect of the mvention, a method 18 provided for chilling a
beverage in & beverage .dxsmbuﬁon system in which a beverage source is located
distally from a beverage dispensing uniy and delivered thereto via a beverage
distrioution line. The method includes installing a heat wansfer unir as desoribed
above nearer 1o the dispensing unit than the beverage source; splicing the beverage
dismmburion line 1o the inlet and outler of the second tube; and splicing u heat -
exchange loop 1o the first inlet and outler, wheréi;i the heat exchange 100@ circulates
refrigerant through a heat exchanger, thereby circulating refrigerant through rthe heyt

transfer unir.

According 10 another aspect of the invention, 2 method for reducing foaming of beer
in a beer distribution system is pravided. In the beer disiribution systern a <eg 18
located distally from a dispensing tower and the beer is delivered thereto under
pressure via a beer distnbulion conduit. The method includes cooling the ke g and
pressurizing the bulk of the beer dismiburion line to ar least 36 psi, and more

preferably 10 50 — 58 psi. The diameter or diameters of the conduit is sized such thar
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a beer flow rate of about 1 — 2, and more preferably about 1.3 - 1.5 ounces’ per

second is achieved at the dispensing tower.

BRIEF DESCRIPTION OF DRAWINGS

The foregoing and other aspecis of The invention are described in greater detail in the
accompanying drawings which illustrate the principles of the inventien and aze not
intendesd 10 be hmining.

In the drawings:

Fig. 1 15 a schematic system diagram of a beer distriburion system accerding o the
preferred embodiment;

Fig. 2 is a cross-sectional diagram of an inline booster which can be retrofitted to an

existing in order 1o increase the efficacy of the beer cooling; and

Fig. 3 is a cross-sectional diagram of a modified version of the booster shown in Fig.
2.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

Fig. 1 shows a beer distribution system 10 including an inline booster unit 12 which
can be retrofined 1o an existing beer distribution application. The inline booster 12

is shown in iselanion i Fig: 2.

As seen in Fig. 1, the beer diswribution system 10 includes a trunk line 14 comprising
one or more beer distribution lines 16 which exiend from ong or more kegs 18 0 ope
or more dispensing towers 20. The beer disuibution lines 16 are pressurized by an
alr pressure source 22 which provides the motive force for delivering the beer from
the kegs 18 1o the dispensing rowers 20. Thé luystrated embodiment shows one
dispensing tower located at 4 main bar 24, but in practice the trunk line can te
spliced 1o service additiona] bars.
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The distribution system 10 includes a main cooling system 30 used 1o refrigerate the
kegs 18 in a walk-in cooler 28 and a secondary cooling system 34 used 1o cool the
beer distribution lines 16. The secéndary.‘coo]ing system includes a pumyg and 3 hesx
exchanger 32, which are combined in a power pabk. The refrigerant is preferably a
30/70 glycol/warer mixture, or alternatively any other useful coolant such as watey,
which is pumped through a refrigerant supply line 40 ta the ;iisﬁemsing tower 2( and

retumed therefrom via a refrigerant yetum Jine 42, The beer distribution lines 16

swyround the refrigerant supply and retum lines 40 & 42 and the bundle is encased in

insulating and moisture-proofing materials to form the runk line 14,

Despite such prec'auti'on's, due 1o the typical lengrh of the Trunk lines L4, the beer
carried thereby often warms up by a few degrees by the time it is dispensad frorn the
dispensing towers 20. In order 1o limit or reduce the heat gain, it is prefer-ed to

install one or mere booster units 12 as near as possible to the poins of dispensarion.

The booster unit 12 can be retrofitted to 3 pre-installed beer diswribution systzm zs
discussed gbove or installed upon its mnitial construction. As shown in Fig. 2, the
preferred booster unit 12 comprises a housing 50 constructed from a stzinlesy steel

sleeve sealed at both ends by stainless steel plates 52 defining a volume of about one

to one-and-half liters. Within this volume there are one or more coils of stainless

steel, beer-carrying tubings 54. For the purpose of illustration, only one such cail 54
is shown, it being understoad that there may be as many beer-carrying coils as there

are beer distribution lines in the trunk line. The coil 34 includes imegral inler and

‘ourlet tubes 54a, 54b which pierce the end plates to allow for ingress and egress of

the beer to/from the beer disinbution line 16, The inler and outlet tubes 54a, 54b can
be welded 1o the end plates 52 or a compression fiting {not shown) can be used 10
seal the rubing. The plastic wbing forming the beer distribution line 16 can be
coupled w the inlet and outlet tubes 54a, 54b usihg techimques well know on the art.
In the illustrated embodiment the plastic tubing forming the beer distribution 1 me 16
preferably has a diameter of 3/8™ inch, and the beer-carrying coil 54 is a ' inc 1 tuke
having a length ranging from about twenty to 50 fér::t, wirh approxirnately 35 feor

being preferred. The beer camrying coil 34 thus provides a constricted passaze for
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the flow of beer therethrough, the benefits of which are discussed in greater detail

below.

Alternanively other diameters and lengths of tubing can be employed and other
geometries other than e.l‘spiral shape can be used to route beer-carrying piping
through the sleeve, where the piping has a length greater than the length, height or
width of the sleeve 50.

fn the embodiment shown in Fig. 2, the refrigerant from the refrigeraat supply line
40 enters the boaster 12 at one end, filis the sleeve 50, then exuts the opposite end cf

the booster. The refrigerant is continuonsly circulated through the booster 12 by the

" pump (power pack) 32, flowing 10 the dispensing tower 20 as shown in Fig. ., and

returning 1o the power pack 32 via the refrigerant retum line 42 which, as shown in
Fig. 2, is routed Lhrbug;h the booster 12. In the preferred embodiment the power
pack 32 cools the glycol/water refrigerant 10 about 32 degrees and pumps it though
the sleeve S0 at a rate of about 25 to 170 gallons per hour, with 125 gallons pe: hour
being preferred. The booster 12 permits the dispensed beer to be immersed in a
cooling bath of refrigerant for a relatively extended period of ime under conditions
which allow for efficient hear wansfer. With a glycol flow rate of 125 gal/hr, i1 is
an;icipatéci thar for a single 335 foot stainless steel coil within the sleeve 0 the
remperature of the beer thersin will drop from about 18 to 26, degrees al a constant
pour rate. The femperature drop will vary depending on the cooling ¢apacity 2f'the
power pack 32, flow rate of the refrigerant, the distance between the power pack 32
and the booster 12, the quannty of beer being cooled, and the number of beer-
carrying coils 34 in the booster. These parameters should ideally be managed so that

the glycol/water refrigeram is mamiained a1t approximately 28 — 34° T,

In the event beer sits in the sleeve 50 between pours, it will continue to drop in
temperature but will never drop below the ternberature of the refrigerant. For this
reason ir 1s preferred 1o prevent the refrigerant from dropping below the freezing
point of the beer, which is abour 28°F. Ir is also preferred w insulate the hooster 12
o prevent it from sweating and 1o minimize heat gainn from the ambiem

enviromnnient,
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Fig. 3 shows an alternative embodiment 12° of ‘the booster in which the refngerant
supply line 40 does not extend to the diSpensing tower 20 but terminates at the
booster. In this embodiment, the refrigerant enters the boostef 12° at i3 downseam
end (opposite 1o that shown in Fig. 2) via a U-shaped section 60 and flows ﬂmmgﬁ ‘
the booster to the power pack via the refrigerant renum line 42,

In Figs. 2 and 3, either the refrigerant retum line 42 or the refrigerant supply line 41
have been routed through the booster 12, However, in alternative embodiments at

least one of these lines can be routed externzl of the booster.

It should also be apprec:wfated that the booster unit 12, 12° can be applied in 2 non-
retrofit applicét,ioxi. This may occur, for instance, where the secondary cuoling
system employs freon for the refngerant, which makes it difficult 1o splice inro an
exisﬁng system. In this case the refrigerant inlet and outlet Srubsl of the booster unit

can be connected 1o another cooling medjum or refrigerant.

For example, a pump can be submerged into an ice/water bath 10 pump ice-cold
water through the booster unit. T his will have the same resulis on the beer
temperature. After the warer passes through the booster, the ice cold water can be
used to maintain the temperature of the beer by waveling through' a 3/8 inch copper
line all the way up to the dispensing tower, then returning to the ice bath. ' The flow
rate and refrigeration capacity should be such as to maintain the water i the booster

unit ar aboui 32 - 34° F.

Use of the booster unit is likely to improve the prospect of the beer being dispensed '

at an ice-cold temperature even if the cooler 28 where the kegs 18 are stored is not
working 1o maxirum efficiency, and/or when the beer distribution lines 16 have to -
travel a considerable distance to the peint of dispensation, passing near heating ducys
or hot water pipes. When the temperature of the beer is brought down to the 329 F
range, any foaming préblems that may exist will also be minimized. This provides
an economic benefit by not wasting beer to foam and by giving the customer a better
product.
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Moreover, the preferred embodiment is useful even in sitmations where the
refrigerant is warned to such an exient that no meaningful cooling of the beer can bs
achieved, as may pcc'ur when the distriburion runs are particularly long or the power
pack is no: working to maximum effictency. In the preferred embodiment, as
mentioned above, the beer distriburion lines are 3/8™ inch conduits which are
réduced to 1/4 inch conduits for a considerable distance (i.e, the length of the coil
54, ranging from about rwenty 1o fifty feer). Furthermore, within or adjacent 10 the
dispensing tower 20 the beer distribution line 16 15 preferably further restricted 10 2
1/16 inch conduir for a few feet, as shown by twbing 70 in Fig. 1. These namowes,
constncied conduits help to reduce wrbuience in the beer flow, which assists o
reduce foaming problems,

In additien, the constriction introduced by the booster unit, particularly mn g rezrofin
applicanion, resulis i lower beer flow rares at the dispensing tower. In order 1o
maintain the same flow rate that exisis in a system without the booster, the pressue
provided by the air pressure source must be raised considerably. Fov example, using
a 3/8 inch condwir, the air pressure source is typically operated at about 20 ~ 2§ psi.
Inroduction © the preferred booster unit requires the air pressure source 1o be
operated ar about 50 - 58 psi. When the system is operated ar a higher pressure, the
carbon dioxide and other gases entrained in the beer flow are more readily soluable,
thus reducing the tendency fo foam. Note that merely increasing the pressure in the

beer disribution lines is insufficient to achieveing reduced foamming. This 1s because

increasing the pressure 1o 50 psi i a 3/8” distribution system, for example, “vould

result in such as fast flow at the dispensing tower that excess foaming would accur.
,Howr:vér, by increasing the pressure over the majority of the beer distribution lines
and maintaining the same flow rae, about 1 — 2 oﬁnces per second, and more
preferably about 1.3 — 1.5 ounces per second, foaming prableins can be significantly
canmolled. |

Nore that in this aspect of the invennon, an isolated piece of consiricted conduir (i.e.,
in aliemative 1o the booster unit) as short as two 1o three feet cormected or spliced
aear the dispensing tower may imtroduce sufficient resistance 36 as 10 requirg a

pressure of about 50 ~ 58 psi in the majority of the beer distribution line, in oider 10
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achieve a flow rate of about 1.3 —~ 1.5 ounces per second. The constricted conduit or
Tbing need not be precisely 1/4 or 1/16 inch, since other conduit sizes or lengths
will suffice. Rathi::r, thé important parameter appears 1o be increasing the pressare in
the beer distribution lines 10 at least 36 psi with the size and length of the constricred
conduit being selectad so as to yield the desired flow rate of about 1 — 2 ouncss per

secand, and more preferably abour 1.3 ~ 1.5 ounces per second. -

While the preferred embodiment has related 1o a beer distribution system, it will be
understoad that the booster can be applied 1o other rypes of beverage distribution

systems.  Similarly, those skilled in the art will appreciate that numerous

modifications may be made 10 the embodiments described hereln without departing

from the spirit of the invention.
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1. A beverage distribution sysiem, comprising:
a) a container for storing a beverage;
b) a cooler for refrigerating the container and the beverage stored
therein;

¢} ar least one beverage dispensing unit;

d) ar least '6:15 distribution line for delivering the beveraga from th::
comuainer to the dispensing unit;

e) a trunk line extending substantially from or near the cooler 1 or
near the dispensing tower, the tnumk line including the distribution line and at least
one refrigerant ling m an abuiting relationship;

f) a heat transfer unit located distally from the cooler and connected
to the 1runk line, the heat wansfer unir defining & volurne which is filled by refrigerant
accumulating from the refnigerant line, the heat transfer unit having a coil connected
10 the distribution line for immersing a portion of the beverage in & bath of the
refrigerant; and |

g) a“reﬁigeraﬁon loop, including the refrigerant line, for circulating
refrigerant through the heat transfer unit.

2. The system according to Claim I, including air pressure mears for

motvaung the beverage 10 flow through the distribution line.

3. The system according to Claim 1, wherein the distribunion lines are
pressurized.
4. The system according to Claim 1, wherein the heat wansfer unit 13

physically tocated nearer to the dispensing unit than the beverage container,

5. The system according w Claim 1, wherein the length of the coil

exceeds the length, width or height of the heat transfer unit.

~

6. The system according to Claim 35, wherein the coil is constructed {rom
ametal.
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7. , The system according to Claim 1, wherein the refrigerant loop includes
4 pump and a heat exchanger for circulanng refrigerant through the hear transfer uanit

and for cooling the refrigerant.
8. The system according 1o, Claim 1, wherein the beverage is beer.

9. The system according 1o Claim 1, wherein the coil is merailic, hus a
length of approximately twenty to fifty feet, and the flow rate of the refrigerant

through the heat wansfer unit is approximately 25 1o 125 gallons per hour.

10, A heat wansfer unit, comprising:
" a) ahousing, defining a volume;

b) a first inlet twbe for inwoducing refrigerant mto the housing ardd a
first outlet tube for egress of the refrigerant, the first inlet and first outlet tubes being
disconnected within the housing in erder 1o allo\}u refrigerant to accumulate in the
volume; and

¢) a second tube disposed in.the housing having an inler and outlet
situared exterior of the housing, the second wbe being continuous rhrough the volume
so as 10 isolate the contents therem from the refrigerant in the housing.

N

11. The device according 1o Claim 10, wherein the second tube s a
metallic coil. '

12, The device according 1o Claim 11, including a pump for circulating

refrigerant through the housing and a heat exchange for cooling the refngerant.

13. A method for chilling a beverage in a beverage distribution systern in
which a beverage container i3 located distally from a Bevemge dispensing unit and the
beverage delivered thereto via g préssurized beverage distribution line, th: method
comprising:

a) codbling the container;

b) cooling the beverage distribution line;

c) 1nstalling a heat wansfer unit nearer 10 the dispensing unit than the
conrainer, wherein the heat ransfer uait comprises:'

1) a2 housing, defining a volume;
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i)  a first inler tube for introducing refrigerant into the
housing and a first outler whe for egress of the refri.ge:rant, the
first inlet and outler wbéé being disconnected within the.
housing in order to allow refrigerant 1o -accumulate in the
volume;
i) - a second tube disposed n the housing having an iilet
and owler situated exterior of the housing, the second tube
being continucus through the volume so as to isolate the
contents therein from the refrigerant in the housing;
dy sphicing the beverﬁge distmburion hne to the inlet and outlet of the -
second Tube; ' '
e) splicing the first inler and first outler 1o & reffigeranon loop,
wherein the loop circalates refrigerant through a heat exchanger, thereby circulaing
refrigerant through the heat wransfer unit.

14. ‘A method for reducing foaming of beer in a beer distribution system m

which a keg is located distally from a dispensing tower and the beer deliverzd thereto

under pressure via a beer distribution conduit, the method comprising:

a) cooling the keg;

b) pressurizing the bulk of the beer distribution Iihe o at least 36 psi;

and | , o
¢) selecting conduit having one or more diamerers such thar a beer

. flow rate of about one 1o two ounces per second is achieved at the dispensing tower.

15, The method according o claim 14, including cooling the beer in the
beer distribution lines.

16. The method according 7o claim 14, wherein the bulk of the beer
distribution line is pressurized in the range of about 30 — 58 psi.
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