High Performance Bollers for
Existing and New Buildings

and Facilities

A PRESENTATION BY
ROGER S. HARRIS OF
GASKELL ASSOCIATES
CONSULTING ENGINEERS

1341 ElImwood Avenue, Cranston, Rl 02910
( D Tel. No. (401) 784000 Fax No. (401) 78411
Springfield Office:

e Gl ool 120 Maple Street, Suite 304, Springfield, MA 01103

Consulting Engineers

Mecharical-Beciico Tel No. (413) 519542 Fax No. (413) 73894

Plumbing - Fire Protection




OQutline of Todayodos Presentation

What is a Condensing Boiler?
History of Condensing Boilers
First Generation: 1982009
Second Generation: 1992resent
How they work, why they are efficient, and what applications make the most sense
How to get the most our of your condensing boiler system:
Controls
Piping
Venting with preheated combustion air
Dealing with condensate
Optimized Indirect DHW
Scavenging Heat Exchange Loops
Best Applications:
Low temperature distribution systems
Significant heat load, not seasonal cottage or business
Oil to natural gas conversions
Available Comparative High Efficiency Product List
Duel fuel boiler unit
Condensing with elevated return water temperatures
Boilers with integral DHW HX.
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Free Latent Heat Transfer From A Condensing Boller
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A Simplified Plan of a
Hypothetical “Condescending
A Boiler” is shown to the Left.

Condensate to neutralizer and floor dram.
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What is a condensing boiler?
Awnater boilers which produce water condensate as a-pyoduct of the combustion
process wherein the latent heat of the combustion is intentionally condensed in the
heat exchanger. The latent heat is the moist heat value of the fuel to be burned.
Steamheating boilers are not included in this presentation since it is only possible
for process steam boilers (those which have a large percentage of make up cool
water) to extract the latent heat of the fuel.

AwNe are primarily focusing on residential and commercial sized natural and propane
gas fueled forced water boilers for this presentation however residential sized fuel oil
condensing boilers are also available in the USA.

Boilers capabl e of achieving steady s
heat exchange of the condensate is considered. Typically Annual Fuel Efficiencies
or ot her mal efficienciesd of over 90%

ACondensing boilers have a condensate drain connection for the cooled condensate
to be drained to a suitable plumbing drain. We recommend that the condensate be
neutralized prior to discharge into the drain.

ASome boilers with condensate drains do not condense in their heat exchanger and
merely condense in their flue stack on an intermittent basis since the boiler flue
gases cool more upon traveling through the stack. Such boilers may be referred to
as osesemdensingo and wusually fall 1 n th



Any references to or pictures of specific products, makes
and models and manufacturer names in this presentation
are for purposes of illustration of examples of the various
technology types and do not constitute an endorsement of
a particular brand name or model by either the presenter,
the conference sponsors or the N.E.S.E.A.



History of Condensing boilers
First Generation: 1980-2009

AJsually Single Stage Firing Rates

ASometimes Less Than Perfect Use of Configuration or Heat Exchanger
Materials To Resist Corrosion.

A\ couple of companies used the same basic design for heating and
domestic hot water versions of the equipment.

AThis generation has been retired by most the manufacturers.

Approximate First year of Manufacture g
1980 i HydroTherm HydoPulse (RIP) i o]

Early 1980s i Glowcore (RIP)
1987 i HeatMaker (later Laars brand) 9600 CB series (recent RIP)—

~1990 - Aerco KC1000 (transcended into the second generation)
~1990 1 Zenith (RIP)
1996- Weben-Jarco Vision 3000
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RIP = Rest in Peace; boiler model no longer manufactured



Second Generation: 1992-present

These Boilers have fully modulating burners for improved part-load efficiency and
reliability.

Approximate First year of Manufacture (Not always first year in the USA):

1992 - Viessmann Vertomat (now renamed the VitoCrossal 300)

1995 - Buderus SB series

Additional Fire Tube Designs examples:

2004 7 Triangle Tube Prestige (USA introduction date) -

20051 Fulton Vantage

2011 - Lochinvar Crest series

Giannoni (of France) Stainless Steel Heat Exchanger Patent Used by:
1997 - Heat Transfer in the Munchkin and later ModCon series

1999 1 Viessmann in the Vitodens series

2005 - Lochinvar in the Knight series

2008 7 Burham in the Alpine series

€. .among ot hers

Sectional Cast Aluminum Heat Exchanger Used by:
De Dietrich Gas 310 ECO series

Patterson-Kelly (HARSCO) Mach series

Utica UB90 and UB95 models

Weil McLain Ultra series



Why Consider Condensing Boilers?

A Condensing boilers use the heat of natural gas in the most efficient manner
to obtain the maximum overall efficiencies available.

A During the off cycle the losses up the flue gas stack is minimized in
condensing boilers by the smaller vent pipe typically connected to the boiler
at the lower rearinstead of the top end location used in a standard
efficiency boiler. Therefore, condensing boilers are typically more efficient
while the burner is off (reduced stand by losses) also.

A High Efficiency Natural Gas-fired Condensing Boilers have been
manufactured in the United States for over 30 years and have been
available in Europe for about 34 years.

A As of 2006, nearly all gafired boilers sold for the residential heating market
in England and Wales must be condensing boilers by law. Condensing
boilers have more than a 70% share of the German boiler market.

A Most investor owned natural gas utilities now offer financial incentives for
high efficiency condensing boilers.



A single cast iron atmospheric boiler in
a residential application is shown
above. This unit has very little control
of vent dilution and combustion air as
part of the combustion process.

Multiple cast iron atmospheric boilers
are often used in a commercial and
multi-family application as shown to
the right.. Note the manifolded piping
with no isolation valves between
boilers.



Seasonal eff.

Atmospheric castiron boiler part load factors - 1b type
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Typical Commercial Cast Iron boiler system with expansion tanks at the right.




Typical cast iron boilers
have the larger flue gas
stack connections at the
top or upper rear of the

boiler.




High temperature

" retractory firebox liner
— 10 2000°F (1093°C)
for greater efficiency

Galvanized steel jacket
with acrylic finish for
strength and iong life

Built-in draft diverter
{indoor sizes 500-5000)

_~ Integral finned copper
to simplity instaliation

neat exchanger for
nigher etficiency

Automatic gas valve - ~__ \

on/of, 2-5tage, 4-stage - \

or modulating : Flow switch standard
on all models

Stainless steel bumers
assure long lite -

Integral neader flanges
for easy serviceability

' Glass lined or bronze
neagers 0r COITOsion
resistance

shide out burner tray for "
2asy maintenance
(sizes 175-1825)

Laars Mighty Therm low mass, atmospheric combustion,
copper fin-tube hydronic boiler/water heater






