HOSPITALITY & HOSPITALS

By Steve Comnor
For The NEWS

very year, health care
facilities struggle to hit
their operating budget
targets. Adding to the

challenge are rising energy costs.
Boilers are a major contribator

to this budget-busting line item,

consuming large amounts of gas

andfor oil for comfort heating,

sterilization, and steam tables,
It doesn't help that eight out of
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1o hospital boilers, research has
shown, are more than 30 years
ld. These boilers most likely

operate well below today’s effi-
ciency standards and are proba-
bly less reliable than newer units.

Some may even violate federal
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Environmentally Friendly Boiler Rooms

pollutant emission standards,

With  life-saving work per-

formed at hospitals 24 hours a
day, seven days 3 week, these

facilities must maintain 1o per-

cent reliability of all operational
equipment, including boilers.
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One could argue that health
care systems across the country are
in need of more reliable, efficlent,
and environmentally friendly boiler
rooms, Let'’s book at several options
contractors  can  recommend o
health care system engineers.

| IDENTIFY THE PROBLEMS

When looking for energy loss,
the entire steam system should be
considered. Hescarch has shown
that inefhiciency in the boiler is most
often caused by poor heal transfer
and resultant heat loss up the stack.
This can be due to fouling of the
heat transfer surfaces, poor com-
bustion contral, improper furnace
matching, andfor all the above.

Research has also shown that the
average level of efficiency for indus-
trial boilers is 7577 percent. This
means that roughly one-quarter of
the fuel-producing heat through
the combustive process Is bost.

In the big picture, the type of
boiler matters. For years, health
care facilities have employed steam
boilers for sterilization, kitchen,
laundry, and heating needs and
used a separate heat exchanger(s)
tor produce the hydronics for com-
fort heating and potable water,
With today'’s improved technology,
hospitals do not necessarily have
to depend on steam baoilers alone.
Thiere are aother options avallable,

One  example s condens-
ing boiler technology for air-
handling unit reheat and zone
heating. This technology works
especially well in spring and fall;
when returning water tempera-
tures can be low (<135°Fl, cansing
the boiler to at least partially con-
dense combustion products.

The lower the return water
temperature, the betrer with con-
densing boilers because, in many
units on the market, return water
temperatures of oo’ or lower
will result in full condensing of
the Mue gas and efficiencies in the
boiler approaching 99 percent.

With these units, however, it's
most important to check with the
muanufacturer o be sure when full
comdensing actually occurs and
what the minimum flow requine-
ments are, Some designs ane mone
efficiem at a higher return tem-
perature and more forgiving with
the minimum flow requirement.

NEW BOILER
VERSUS MODIFYING

Facilities with obd steam boiler
equipment can install a smaller
stearn bodler for process needs and
a condensing boiler for building
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and potable water heating. These
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the use of bodbers” capacity and save
considerable amounts of energy

However, If the existing boiler
and hydronic heat exchanger are
in pood shape, then one should
consider modifying the system.
Supplementing the system with a
condensing boiler for heating and
potable water is considered an excel-
kent chodce, but not the lane chiolce.

Irmodifying the existing system
is the chodce, Improvements should
begin with the control system.
Recent  developments in boller
combustion controls have created
new opportunitkes for substantial
efficiency gains, especially if the
control platborm s PLC-based.

For instance, the burners
turndown  capability should be
increased from 40 o 100 to com
pensate for the reduction in load,
dus to the shedding of the previous
hydronic heating requirement.

Mext, the boiler’s fuel-air ratio
control, which may include a
single drive and jackshaft, should
be considered for replacement
with a parallel positioning system,
using dedicated actwators for the
fuel and air control devices, With
this system, zir and fuel posi-
tion  curves are  programmed
inta the PLC for each actuator,
making setup a breeze — for
some, anyway — and repeatabil
ity during modualation, for lack of
a better description, o sure thing,

Bailers that i.||4.'|:u|1|:r|'..:lc par

allel positioning  have  proven
to hold closer tolerances on the
oxygen levels in the stack. This
means this type of setup should
ensure complele combstion and
higher overall efficiencies,
Anather aplion 15 o i|'||.'1:lrpl:r-
FALE &0 CXYREN sEnsor-ra namitter
in the exhavust gas. The sensor-
transmitter ks designed to contin
wously sense oxygen content and
provide a signal to the controller,
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In turn, the controller s
designed to “trim” the air damper
or gas vabe, depending on vary-
ing conditions, such as ambient
temperature, humidity,
and barometric pressure. This is
designed 1o minimize fuel-rich
or kean conditions and improve
safety. At the same time, the setup
is designed to further optimize the
air-to-fuel ratio control as affected
by the parallel positioning system
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HEAT RECOVERY

The following are two “post:
combustion”  retrofit  devices
designed to recover heat loss,

1. Feedwater economlzers:
These are designed to transfer
energy from the boiler exhaust
gas to the bodler feed water in the
form of sensible heal, Sensible
heat s extracted by the transfer
of the heat energy of ane body (in
this case, exhaust gas) 1o another,

oniractors working on upgrading hospital boiler systems should also

consider green options. Many, if nol most, boiler systems in health
carg facilities are at least 30 years old, i not odder. Thay emit far more
NOx and greenhouze gases than newer modoels, simply because of new
improvements and developmants with newer modeks.

Here are three key green options contractors should consider while
ratrofitting or modifying hospital boiler rooms:

1. Burmer: The most effoctive way to reduce emissions is by upgrading
o adding options 1o the burner. The option consddered by many to offer
the largest emissicns impravement is e gas recirculation (FER), which
iz available az a retrofit option or a5 part of & new burner. FGR iz designed
to reduce peak flame temperatures where theemal NOx is formed, As o
reault, it iz designed to reduca harmful smog-producing emiasions,

2, Turndewn: Anothser burmer option to consider is to increase the: tumdown
rate. Many small bumers have only twa positions: off and on. As the boiler
waler renchos thi desined sotpoint, these burners tum off. As waler or steam
iz uzad, the leved drops below the setpoint, and the burmnes iz turmed back on

For each of these cycles a pre- and post-purge is dictated by code.
During these purges, research has shown that large volumes of air can be
passed through the boilor, resulting in large amounts of haat simply blown
oul the stack. A high-turndawn burner is desipned to minsmize the mmiber
of eyches, hence saving significant amounts of energy,

3. Condensing boiler: It's aafe to say that many boslers in hospitals today
were aversized originally for “ludge™ reasons, including the possibility of
expansion. Back then, energy was relatively cheap. Today, however, wa're
cancorned about high-enorgy cost and the corbon foatpeint left by an energy
user consuming kEarge volumes of fuel while emitting tons of carban dioxide
to the atmosphere during the course of a year. As a resull, many candenging
boilers are heing installed to roplsce steam-to-veator hieat axchangors.

When condenging boilers are properly applied to a hydronic heating
system, this setup ks designed 1o allow the bolers to condense most of
the tima and can greatly reduce fued bills, At the same time, this design
can positively impact thee emvironment. The key ks in applying these boilers
uging gtate-of-the-art coantrod systems for temperature requlation againat
outside load conditions, intelligent hydronic coupling between the supply

and return piging, and proper air eliminatbon, @

cooder body (in this case, the boller
feed water). This is designed to
reduce the boiler exhaust temper-
ature, while preheating the boiler
feed water. As a result, overall
efficiency can be increased in the
range of §-10 percent

Another development involves
the use of specialized membranes
in the stack, designed to recover
baith latent and sensible heat from
the boiler exhaust and, at the
same time, 1o recoup the exhanst
condensate for the boiler feed
waler stream. (Al a recent beta site,
combining this technology with
another standard economizer and
controls resulted in boiler efficien
cies greater than go percent, far
surpassing the typical 7577 per
cent mentioned earlber.)

2. Alr preheaters: These are
destgned to transfer sensible heat
from the boiler exhaust gas to the
combustion air required by the
burner, This is designed 1o reduce
the boiler exhaust temperature
while preheating the combus-
tion air. The end result should be,
again, increased system efficiency,

There are also small, effective
retrofitting options for hospitals,
Smaller savings can be achieved by
insulating steam piping: includ
ing main -;|,|]:|pty headers  and
condensate return lines. Research
has shavwn that a g-inch-diameter,

wa-fool pipeline at 150 psig loses
ggo million Btufyear, which can
cost almost s13,000. Ressarch has
also shown that approximately 9o
percent of this loss can be saved
through insulation,

Another option & blowdown
heat recovery. All boilers must
remove  dissolved solids  from
the boller water o maintain
water purity. This process also is
designed 1o ensure a longer boiler
life because of scale farmation con-
trol, The lrequency and duration
of each blowdown cycle, therefore,
equates to a substantial effickency
loss over an annual basis.

A blowdown heat  recovery
system is designed to transfer the
blowdown effluent energy to the
botber feed water. As much as go
percent of this energy was recu-
perated in some projects, Savings
over the year can total § percent
— possibly more — of the boiler’s
Tuel bill if the boller’s cycles of
concentration is low, mquiring
more frequent blowdowns, B
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Stewve Connor is with Cleaver-
Brooks Co,, one of the world's
largest producers of stearn and
hot water boilers, He can be
reactied af g 14-3R9-0000, cxi
2008 or by ¢-mail, SConnorg?
Clegver-Broeks.com
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