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Recuperative Gas Boilers

Recuperative boilers recover
additianal heat from flue gases.

Definition

A Dboiler that recovers the sensible and/or
latent heat in flue gases through
condensation.

Building Use Building Type

= highrise office *new

*|owrise office s retrofit
s highrise apartment
*|owrise apartment
®retajl Development Status
*food service *new technology
® institutional

*arena

Description

Standard gas boilers have a maximum energy
efficiency of only 83% because flue gases
are discharged at temperatures above 60T
(140°F). Boiler efficiency can be increased by
recovering sensible and latent heat from flue
gases. This is accomplished by cooling and
condensing flue gases. Flue gas cooling
requires the use of a stainless steel
exchanger because the steel will not corrode
when in contact with the condensed gases.

heat

A requirement of the use of recuperative
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boilers is that the heating system must be
designed to cool

achieve condensation. This requires that the

flue gas temperatures to

inlet or return water temperature is below 5
0. The simplest approach is to operate the
boiler hot water loop at a temperature below
50C. A second approach is
space and water
systems, the boiler is supplied with water at a
lower temperature
with the high temperature water
heating—-only Several

to combine
heating systems; in these
(mains water) rather than
used in a
boiler. manufacturers
offer a combination heating system that uses
a condensing—type boiler. These systems can
90%. Recently, a
boiler has been developed that recovers the
sensible and latent heat from the flue gases
to preheat combustion air, is usually
Such  systems
efficiencies of up to 95% and reduced NOXx

and CO emissions.

have efficiencies of over

which

cool outdoor air. offer

Contributing Expert:
Stephen Carpenter, P.Eng
Enermodal Engineering Ltd.
650 Riverbend Drive
Kitchener ON

Canada N2K 3S2

tel 1 519 743 8777

fax 1 519 743 8778
scarpenter@enermodal.com

Benefits
® increases combustion efficiency
® simplifies venting

Limitations
® higher cost

Application
Recuperative boilers can be used in all
building types, however, the heating load

needs to be large enough to justify the higher
cost of these systems. Boiler
recuperative systems is easier than the

installation in

HeE AIAEI0l BROIDIADE SFEESE tiJ10tA
258 42 = AA ZAHEOO0 StCh 0l
7 = slxEHE YW &0 5T 0ot HE
£ ot= A0l ZROICt. JH&E 2tEst gz S
2 &=32Jt 50T OIGtHA 2FUESE ol
AOICH & Yl 22 U2 28 ANA"E =
got= AO0ICH 028t AIAEME e =2
BAHUA MEEE=E 02229 22 UAGHH 22
259 2 SSEU. 22 HMESEHe=E 85 t
2 E2€HE MBSt 28 Y AIAHE B2
StCH. Oled8 AIAEIZ2 90% 0I&2 S22 Lt
g ACH =20, HA BIIE WE6H| /st
BIOIDIAZREH ZW HES slsdl=e 2L
£ NSO RUL Ol LEHFHOZ QD8 H2A
2ICH Oled8 AIAEEZ2 95% OIMMMK &2 U
Ete &2t OtLI2t NOx 2 CO ¥$&& =0 &0
SS A

Stephen Carpenter, P.Eng

Enermodal Engineering Ltd.

650 Riverbend Drive

Kitchener ON

Canada N2K 3S2

tel 1 519 743 8777

fax 1 519 743 8778
scarpenter@enermodal.com

g &

2 HASE 4

e CH=SLE HHOD|

H &

= JtA0| Doty

Hg

23l Bde=s B= 242 REM H#E Jtsot
XgH 1Jtel O] AlAEE HESH)| floides t
2EoLE0l =SF061 HOF SO E3l== AIAEO
BUHE LEXcte A2 JIE ELHE &Xldt=
20l "o 4= 2HESkCH BRIIOEADE 224012

http://www.advancedbuildings.org/_frames/fr_t_heat_recup_gas.htm 2



Advanced Buildinas Technoloaies and Practices

Heatina & Coolina

Recuperative Gas Boilers

installation of conventional boilers. Because

flue gases are cooler, plastic vent pipe can
be used, and this often simplifies installation.
I[N most cases, condensing boilers have
sealed combustion so that there is no chance

of back drafting.

Experience

Recuperative boilers have a long lifetime
provided that a corrosion—proof heat
exchanger is used. In some cases, these

boilers do not achieve the rated efficiency

because the heating system and/or load does

not allow for condensing conditions in the
boiler.
Cost
The smallest recuperative boilers (under 30

kW) cost about C$2500 (installation extra).
Example Manufacturers

American Water Heater Company

1100 E Fairview Avenue

Johnson City TN

USA 37605

tel 1 423 434 1500
www.americanwaterheater.com

A.O. Smith

324 Burritt Street
Stratford ON
Canada N5A 4W9
tel 1 519 271 5800
www.hotwater.com

Dunkirk Radiator

85 Middle Road
Box 32

Dunkirk NY

USA 14048

tel 1 716 366 5500
fax 1 716 366 1209
www.dunkirk.com
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