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Questions???

o Who llike to Save VMoney 77

o= Who Believesh Simple isibetter 7

o= WhoDoestNot Ihike torsave Vioney 77

o Wiho BelievesfComplicated istierter i
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Chelmsford High School - 33% Saving a Year! | “l{;-. !
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After 25 years the existing cast iron boilers were replaced
with a 10 million BT U/he high' efficiency: boiler: plant. B
The beiler plant hasia total mput i five (5) mdependent |
uniits;

Alfiter a complete year of openation, the systemi reduced:
fiuel consumption' 33%) based onl the owners iigures.

N Vi v T, Marblehead High School - 30% Saving a Year
- aar-'-‘:._. = i ST

I 1 U e ..,  Hhishighsclioolwas designed around a 40 Eempenature
5 El differential tortake advantage of thercondensing opetation
B of high' efficiency boilers,

Buming onlysand exactly therstclinecded; thethigh
cliiicicncy: boilcrplantiis projected torsave 306 o mote oi
the energy used withrarconventionalhcatimgrborcrEplant:



antan-the

>
o
=
D)
©
S o
<)
S s
=0
S
= =
<)
Rt
S =
¢ o)
228
- m =
4 0 5=
) S | = £
— H p.
= IR
5 S S Bl
= QI L= ©
Ny - s'3 =
ITJ g .m m
.M 5 S 25)
5 EEE 5
- > c
5 == S50
- = = p
) =
ilv_ = o m
1= T
> m S
== = 2
1) 3= £
- O S
Q1) m >
umm 2 m,
Z =




Cuyahavo County BIVIILin Onio

The Old Flex tube boiler either fired at 100% or 1t was off.

High efficiency modulating & condensing boilers have a
inverse efficiency curve which means the lower the firing
rate the more efficient the boiler.

70 SAVings
By Just Replacing a
4 Conventional Elex Tube Boiler
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Efficiency Definitions

Thermal Hificiency
Test ofi Usetul' Output off Boiler Comparxed to Total Fuel Used
“Ourpnr/dnput 100

Seasonal lifificiency
Boiler: Hifectiveness Over Entire Heatmg Season (Partial Louds)
TormlSeasonalHleatingibd U/ doraliSeasonal inel Usuge

Systemilifficiency
Useful EnergyDelivered torRoomsi Compared tor Total ifuel Used

- Maximum Fuel Savings
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What is Considered a High _
Hiticiency Boiler??7? X

i
L
Conyventional Efficiency: 80/- 839
Mid Eificiency: 84 - 88%6

7 0SS

High ltificiencys 8976 and up) (condensing)

Condensing

Captuxes 1arcntiear oy =900 eliiciency byanstalling product

withincoming watertemperaturesisisnilicantiysbelow 1405k
(Warranty Coverage)
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What defines condensing boilers?

Condensing
The ‘regain® of energy that occuxs when water vapor: found in flue gas
changes state (condenses), becoming a liquid:

1" pound oficondensate = 970/ BTUS

When condensing occuxs within the heat exchanger: the additional
energy (heat)nusitransierred to the boiler water:

Why Condensing Occurs
Wihen tiue gas drops below itsidewpoint ~ 15551 condensing oceus.
Coollwatersurrounding the heat exchanger=cools:= Hlucisases wathin:

Inigenerals you cannotiachieve thermal elficicncies i excess, 01i8756
withouiSome condensing o cCulmg;
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Why Modulate the Fuel/Air Input?

*Turndoywn Increases ificiency
Hlimimates, Cycling ILosses
No Energy Wiste

1005

Hull Modulating

>

sMatchi Energy Inpui 5

torActualiHeating lload =
INoMZrereyWiste = Staged & On/Ofit:

Burners

sPrecise fiemp Control atAllNlloads
MaXTIGesS ySTCHI fICICTICY) 0% Load 100%
<o Simplify Building Conirol
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Thermal Efficiency Rating

BTU/hr = 500 x Delta 1" x GPM

Thermal Iotficiency Measurement: (linergy out/iinergy in) x: 100
But...
I'est Conditions Require:s SOSInlet water temperature
1805 outlet water temperature
10076 iring Rate (lull capacity)
SO=minute test period alter Sull'soaks

iy iy WO peopeszniniive of iygicl peailng uy)gliciiony



>}1 0055 ASHRAE Equipment
?:) * Handbook: Boiler

.g 049, Chapter

=

m IIIIIIIIIIIIIIIIIIIIII

- :

— 86 :

é condensing hoiler - non-condensing boilcr:

40° ul)© 13'0 © 180©

Inlet Water Temperature
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Assume Full Plant Capacity on Coldest Day
2000 MBH load at -5 I
2000MIBEL x: 6/ hies. =1:2:0005000 B1'Us

That’s 120 therms @) $0.50/therm = 36

Assume Partial Loads on Other Days
300 MBH load at SO H
SUOMBE xe7215hxs: =576,800,000 51 US

That’sh 5768 therms @) S0:50/therm — 32504

When should the boiler operate most efficiently?

e
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Full and Part Load Efficiencies
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Return Water Temperature (deg F)




G skl .'é_ U.S. Department of Energy
) Energy Efficiency and Renewable Energy

xamples:

Ilinkages from
a Motorized gas
Valve to a
Damper: on the 7

Hxhaust

)6

SinglesShalted
Miotorized
Al Euel Valve
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Material off Construction

Stainless Steel

. Heat Exchanger: Carbon Steel Water
-] Tube Heat Exchanger

Air (Flapper) SparkPlug Gas (Flapper)
Metering entering Metering Valve
Valve Pulse Combustor

CopperEkinrWater:
Tube Heat Exchanger:
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Maximizing Heating Systeny Efficiencies
sIncrease Temperature Differential from 20°K to 40°E (ox more)
Results: Smaller pipe size
[Cower pump, honse power (cost and consumpiion)
Improeyvedy/operation ol valves & temmimal tnits means
betier conitol over room temperatires
[Cowertetunn Watets temps o) condensing berler:

means higher boiler cliicicney

sVarmablesSpecdiRumps

Result: Bncigy Eiincicnt; ISeiciiopmtemperatiuic: contiol
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Space Heating and Domestic Hot Water:
DHW Tank w/ Coil

2 Boilers Dedicated to Space Heating
1" Boiler’Switches between DEW and Space Heating

*Back up foxr DEW Boiler

DHMW:
“ | K |
( Tank @

Blrx Blr Blrx
VU VU (VA

HWS

HWR
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Water lLoop Heat Pump -
Supplemental Heat Requirements

Ideally; amount ofienergy discharged (cooling mode) by some
heat pumpsiistequal toramount ofi enexgy absorbed (heating
mode) by balance oitheat pumpsi- no supplemental heat
requixed:

Heat required whenloop temprdropstbelow ~60kt

Boiler brmgsloop temperatuce to =70=75k

NotesBollcrsimustaccommodatercool circulannewatertemps!
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Full and Part Load Efficiencies
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How Can I Achieve 90%+ Average
Seasonal Efficiency?

 Boiler must condense water vapor i tiue gas
under’operating conditions

s Viust reduce cycling lossest by modulating boiler:
input at partialload conditions

o Viust design the system to)takeradvantage o
boilcrand controlsitechnology,
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More Questions for the Industry?

o Does the boiler modulate? How much? Fow?
o [sithe boilera condensing: boiler?

o What is the boiler constructed ot

o How diverse s the boilersivenuing capabilities?

o Can 'take advantage ol theboiler capabilitiesn
myoyverallsheatng systemy:
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Thank You For Attending
This

Rebuild America
5. Dept. of Energy

Program
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