Matt Brewing Co. reduced energy cost to
brew beer by $230,000 per year using mass
flow instrumentation.

by Rich Michaels

The Matt Brewing Company is a family-owned business
founded in 1888. We make the Saramac brand of specialty
products. Nick Matt and his nephew, Fred Matt, cur-
rently head the management team at the brewery. Under
the leadership of these third and fourth generations of the
Matt family, the brewery continues to craft beer to the ex-
acting standards set forth more than a century ago. The
brewery currently makes up to 30 varieties of Saranac beer
during the course of the year, with distribution to about
20s

The heart of a brewing operation is boiling the wort. Brew-
ing starts with the addition of malted barley grain and water
to the mash cooker. Mashing allows the enzymes in the malt
to break down the starch in the grain into sugars, typically
maltose, to create a mal gary solution. After mashing,
the resulting solution fl filter press that separates out
the grain. Matt Brewing Company sells the filtered grain by-
product to local farmers as animal feed.

From the filter press, the solution, now called worl, goes
into one of two steam-heated, 500-bbl (15,000 gallon) ket-
tes for boiling (Figure 1). One of the kettles boils the wort
while the other is cleaned and prepared for the next eyele. A
manually operated coil for steam at the bottom of the kettle
preheats the wort.
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Boiling wort—malt, grain and
water—and steam are al the heart

y of every batch of good beer.

COPPER KETTLES

Figure 1. Wort, the basic beer solution, goes into one of two steam-
heated, 500-bbl kattles for bolling.
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THE ENGINEER'S GUIDE TO BREWING

Figure 2. This schematic shows the: flow of saturated steam through a control valve and

a Swirl flowmeter.

The boiling operation continues for
90 mimutes, evaporating about 5% to
10% of the solution. This operation,
which includes the addition of the hops,
sterilizes the wort and affects flavor, sta-
bility and consistency. The hops provide
bitterness and Havor. Following wort
boiling, the solution goes through a pe-
riod in fermentation tanks and finally
packaging in bottles and kegs.

Steam pressure management is eru-
eial. Depending on the atmospheric
pressure, we need to control the steam
pressure fo get more or less BTUs of
heat mto the kettle. A pound of steam
represents a certain value of BTUs.
Steam cost is one of the most important
energy variables Matt Brewing deals
with. We were locking for a way to im-
prove steam quality and reduce steam
nse. We consulted with R.L. Stone Co.
(www.rl-stone.com), Syracuse, NY., on
imstrumentation to optimize the wort
boiling operation.

The new instroment system measures
and computes mass flow rates of steam
to control heat for boiling the wort. As
the wort temperature reaches the boil-
ing point, the steam m the bottom pre-
heat ceil shuts off, and the recently in-
stalled automatic steam heating systern
takes over. From the steam header, the
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saturated steam flows through a control
valve and an ABB Swirl flowmeter be-
fore reaching the kettle. (Figure 2}

The Swirl meter is a “vortex precess-
ing” meter, somewhat akin to a vortex-
shedding flowmeter, except that the
Swirl meter has far better turndown
at low flows and requires minimal up-
stream and downstream stmight pipe,
compared to other Aowmeter types.
We selected this type of meter becanse

our piping geometry was tight, leaving
very little space for straight pipe to con-
dition the steam flow (Figure 3). The
Swirl meter contains a builkin inlet
flow conditioner and outlet straighten-
ing vanes, which saved the expense of
re-piping the brewhouse.

From the Howmeter, the saturated
steam flows to the top of an internal
boiler in the kettle called a calandna
(Figure 4, p. 48). The calandria is a shell-
and-tube heat exchanger. Wort rises
through the tube bundle in the calandria
while heated by the down-flowing steam,
which begins to condense. A deflector at
the top of the calandria distributes the
wort and prevents foam formation. The
internal caldaria efficiently provides
both heating and mixing of the wort.

When starting a batch, the operator
dials data representing the volume of
wort in the kettle into an ABB Control-
Master CM10 flow computer. (Figure
5, p- 48) This unit calculates the opti-
mum mass flow rate of steam based on
wort volume and feeds that rate to the
ControlMaster CM30 single-loop con-
troller as a setpoint. The CM30 pro-
vides indication, recording, math func-
tions and proportional/integral control
of the steam mass Aow.
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Figure 3. Matt chose the Swirl meter because its piping geometry left litle room for
stralght-run piping to condition the steam flow.



DOUBLE DUTY

Figure 4. The calandria, a type of heat ex-
changer, both heats and mixes the wort.

The CN30s receive the steam mass
fow rates from the Swir meters and
convert them to engineering tnits used
in the brewing process. The CM30s
compare the actual versus desired flow
rate, and develop a control signal to
maintain the predetermined setpoint.
The 4-20 mA DC control signal goes
to a set of ABB TZIDC intelligent
electro-pneumatic positioners we in-
stalled on our existing Fisher control
valves, An I/P (current o pnenmatic)
madule within the TZIDC positioner
precisely regulates air flow to pressurize
and depressurize the valve while mini-
mizing air consumption.

The displays for the CM30s indicate
the desired steamn mass flow mte (the
control setpoint] based on the kettle vol-
ume, the measured steam mass flow rate
in lbs/hr, and the percent control valve
opening. The CM30 contwller can
also display steam How rate trends. The
CMI0 displays wort volume in the kettle
dialed in by the operator.

Prior to the installation of the
new instruments, we collected three
months of data for the wort boiling
operation. Measured and calculated
mcluded  kettle
steam pressure and temperature, per-
cent evaporation, and necessary water

variables volume,
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DIALING UP THE VOLUME

Figure 5 An operator sets the wort kettle volume

on a flow computer prior to batch start.

additions. We compared the data we
collected to what we believed to be
optimum operting conditions and
estimated possible savings.

Our savings have resulted from
reduced natural gas costs and water us-
age. The new system for controlling
steam pressure has genenally reduced
required steam pressures from 24 psi o
12 psi. The new system reduces steam
use by approximately a third, depend-
ing on the brew volume and the opera-
tor. It also saves about 1200 gallons of
water per brew cvele. We estimate the
savings at approximately $630 per day
(about $230,000 per year), and the pay-
back time for the instrumentation proj-
ect is about three to four months.

The results of the new conteol sys-
tem are better quality and shelf life for
our products with the added benefits of
reduced energy and water use. We're
considering adding a system to antomati-
cally send a signal value for wort kettle
volume to the CMI0 controller. This
would eliminate manual entry emors.
We're also planning to add a system for
reclaiming energy from plant wastewater
to generate electricity for the plant. Wl

Rich Michasls is hrewing superviser at
Matt Brawing Company.
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