Must-know

Combustion Matters and
Not all O2 Trim Systems
are the Same.
O2% control is important

Over the last 10 years we have
seen the majority of our Hydronic
systems now designed around
Condensing Boilers with that
ĐŽŵĞƐƚŚĞĞǆƉĞĐƚĂƟŽŶƐ
ŽĨĞĸĐŝĞŶĐŝĞƐ;ĂďŽǀĞϵϬйͿ͘DĂŶǇ
ĨĂĐƚŽƌƐĂīĞĐƚŽƌŚĂǀĞĂŶĂīĞĐƚŽŶ
ǁŚĂƚƚŚĂƚĞĸĐŝĞŶĐǇŝƐďƵƚŽŶĞŽĨ
the most important factors is
ĂŝƌͬĨƵĞůƌĂƟŽĐŽŶƚƌŽůŽĨǇŽƵƌ
ďŽŝůĞƌ;ĐŽŵďƵƐƟŽŶƐǇƐƚĞŵͿ͘dŚŝƐ
system will directly impact the
ƌĞĂůǁŽƌůĚĂƉƉůŝĐĂƟŽŶŽĨƚŚĂƚ
ďŽŝůĞƌΖƐĞĸĐŝĞŶĐǇ͘dŚŝƐŝƐ
especially true when it comes to
ƚŚĞďŽŝůĞƌƐƚŚĂƚĐůĂŝŵƚŽŚĂǀĞ
ŚŝŐŚĞƌƚƵƌŶĚŽǁŶǁŝƚŚĂŶĞŐĂƟǀĞ
ƌĞŐƵůĂƟŽŶĂŝƌͬĨƵĞůĐŽŶƚƌŽů͘

ǀĞƌǇďƵƌŶĞƌƌĞƋƵŝƌĞƐƐŽŵĞĞǆĐĞƐƐĂŝƌƚŽŵĂŝŶƚĂŝŶŇĂŵĞƐƚĂďŝůŝƚǇ͕ĞŶƐƵƌĞĐŽŵƉůĞƚĞĐŽŵďƵƐƟŽŶ͕
ƉƌŽƚĞĐƚďƵƌŶĞƌĐŽŵƉŽŶĞŶƚƐ͕ĂŶĚůŝŵŝƚĞŵŝƐƐŝŽŶƐƐƵĐŚĂƐKĂŶĚEKǆ͘dŚĞĂĐƚƵĂůĂŵŽƵŶƚǁŝůůǀĂƌǇ͕ďƵƚ
ĨŽƌĂƚǇƉŝĐĂůŶĂƚƵƌĂůŐĂƐďƵƌŶĞƌĨŽƵŶĚŝŶĂĐŽŶĚĞŶƐŝŶŐďŽŝůĞƌ͕ǇŽƵǁĂŶƚƚŚŝƐƚŽďĞŝŶƚŚĞƌĂŶŐĞŽĨϰͲϴй
KϮƚŽĂůůŽǁĨŽƌǇŽƵƌďŽŝůĞƌƚŽĂĐƚƵĂůĐŽŶĚĞŶƐĞ͘
ůƚŚŽƵŐŚĞǆĐĞƐƐKϮŝƐƌĞƋƵŝƌĞĚĨƌŽŵĂƌĞĂůŝƐƟĐƐƚĂŶĚƉŽŝŶƚĚƵĞƚŽƚŚĞĨĂĐƚƚŚĂƚ^ƚŽŝĐŚŝŽŵĞƚƌŝĐ
;ƉĞƌĨĞĐƚͿĐŽŵďƵƐƟŽŶŝƐŽŶůǇƚŚĞŽƌĞƟĐĂů͘,ĂǀŝŶŐƚŽŽŵƵĐŚǁŝůůĚĞĐƌĞĂƐĞĐŽŵďƵƐƟŽŶĞĸĐŝĞŶĐǇĂŶĚ
ůŽǁĞƌŇƵĞŐĂƐǀĂƉŽƌĚĞǁƉŽŝŶƚƚĞŵƉĞƌĂƚƵƌĞ;ĐŽŶĚĞŶƐŝŶŐƉŽƚĞŶƟĂůͿ͕ĐĂƵƐŝŶŐƚŚĞĞŶĚƵƐĞƌƚŚĞĐŽƐƚŽĨĂ
ĐŽŶĚĞŶƐŝŶŐďŽŝůĞƌďƵƚƌĞĂůůǇŽŶůǇƌĞĐĞŝǀŝŶŐƚŚĞĞĸĐŝĞŶĐǇŽĨĂŶŽŶĐŽŶĚĞŶƐŝŶŐďŽŝůĞƌ,ĞƌĞ͕ĂϱйĞǆĐĞƐƐ
KϮ͕ǁŚŝĐŚŝƐƚǇƉŝĐĂůŽĨŚŝŐŚĮƌĞ͕ƌĞƐƵůƚƐŝŶĂĚĞǁƉŽŝŶƚŽĨĂƌŽƵŶĚϭϮϳΣ&;ϱϯΣͿ͘dŚĞƌĞĨŽƌĞ͕ĨŽƌĂďŽŝůĞƌƚŽ
ŽƉĞƌĂƚĞŝŶĨƵůůĐŽŶĚĞŶƐŝŶŐŵŽĚĞŝŶƚŚŝƐĐĂƐĞ͕ƚŚĞŚĞĂƟŶŐƐǇƐƚĞŵƌĞƚƵƌŶǁĂƚĞƌŵƵƐƚďĞďĞůŽǁ
ϭϮϳΣ&͘^ĞĞŝŵĂŐĞĂďŽǀĞĨŽƌŐƌĂƉŚŝĐĂůƌĞƉƌĞƐĞŶƚĂƟŽŶ͘
Negative Regulation Combustion Platform
DŽƐƚĐŽŶĚĞŶƐŝŶŐďŽŝůĞƌƐŽŶƚŚĞŵĂƌŬĞƚƚŽĚĂǇƵƐĞŶĞŐĂƟǀĞƌĞŐƵůĂƟŽŶ;ΗŶĞŐͲƌĞŐΗͿĐŽŵďƵƐƟŽŶĐŽŶƚƌŽů͕
ǁŚĞƌĞĂĨĂŶƐƉĞĞĚƐŝŐŶĂůŝƐƚŚĞŽŶůǇŵĞĂŶƐŽĨĂĚũƵƐƟŶŐŵŽĚƵůĂƟŽŶƌĂƚĞ͘dŚĞƐĞƐǇƐƚĞŵƐĚŽŶŽƚ
ĚŝƌĞĐƚůǇĐŽŶƚƌŽůƚŚĞĨƵĞůŇŽǁƌĂƚĞ͖ƌĂƚŚĞƌ͕ƚŚĞŐĂƐǀĂůǀĞŝƐĂůŽŶŐĨŽƌƚŚĞƌŝĚĞ͕ƚƌĂĐŬŝŶŐďĞŚŝŶĚďůŽǁĞƌ
ƐƵĐƟŽŶƉƌĞƐƐƵƌĞ͘EĞŐͲƌĞŐŚĂƐƚŚĞĨĂǀŽƌĂďůĞďĞŶĞĮƚŽĨŐĞŶĞƌĂůůǇŵĂŝŶƚĂŝŶŝŶŐKϮйǁŝƚŚŵŝŶŽƌƐǁŝŶŐƐ
ŝŶĂŝƌĚĞŶƐŝƚǇ͕ďƵƚƚŚĞƚƌĂĚĞͲŽīŝƐƐĞŶƐŝƟǀŝƚǇƚŽĐŚĂŶŐĞƐŝŶĐŽŵďƵƐƟŽŶĂŝƌĂŶĚƐƚĂĐŬƉƌĞƐƐƵƌĞƐ͕ĐĂůŽƌŝĮĐ
ŇƵĐƚƵĂƟŽŶƐŽĨŐĂƐ͕ůŽŽƐĞƌĞƉĞĂƚĂďŝůŝƚǇƚŽůĞƌĂŶĐĞ͕ĂŶĚƉŽŽƌƌĞƐŽůƵƟŽŶĂƚůŽǁĨĂŶƐƉĞĞĚƐ͘
>ŽǁĨĂŶƐƉĞĞĚƐĂƌĞĂĐŚĂůůĞŶŐĞĨŽƌƉƌĞƐƐƵƌĞͲƐĞŶƐŝŶŐŶĞŐͲƌĞŐĚƵĞƚŽƚŚĞƐƋƵĂƌĞƌŽŽƚƌĞůĂƟŽŶƐŚŝƉ
ďĞƚǁĞĞŶƉƌĞƐƐƵƌĞĂŶĚŇŽǁ͘ƚϱ͗ϭƚƵƌŶĚŽǁŶ͕ŽŶůǇϭͬϮϱƚŚƚŚĞƉƌĞƐƐƵƌĞŝƐŵĞĂƐƵƌĞĚ͕ǁŚŝůĞĂƚϭϱ͗ϭ
ƚƵƌŶĚŽǁŶƚŚĂƚĚƌŽƉƐƚŽϭͬϮϮϱƚŚ͘^ƵĐŚůŽǁƉƌĞƐƐƵƌĞƐŶĞŐĂƟǀĞůǇŝŵƉĂĐƚƚŚĞƐǇƐƚĞŵ͛ƐĂďŝůŝƚǇƚŽΗƚƌĂĐŬΗ
;ŝ͘Ğ͘ŵĂŝŶƚĂŝŶͿĂƐƚĂďůĞĂŝƌͬĨƵĞůƌĂƟŽ͘dŚĞĚĞƐŝŐŶĞƌƚŚĞƌĞĨŽƌĞďŽŽƐƚƐĨĂŶƐƉĞĞĚĂƚůŽǁĮƌĞƚŽŚĞůƉǁŝƚŚ
ĐŽŵďƵƐƟŽŶƌĞůŝĂďŝůŝƚǇ͖ďƵƚƚŚŝƐůĞĂĚƐƚŽŚŝŐŚĞƌĞǆĐĞƐƐKϮй͘dŚŝƐǁŝůůZĞĚƵĐĞǇŽƵƌĂďŝůŝƚǇƚŽĂĐƚƵĂůůǇ
ĐŽŶĚĞŶƐĞ;ůŽǁĞƌƚŚĞĚĞǁƉŽŝŶƚŽĨǁĂƚĞƌͿĂŶĚĂůƐŽƌĞĚƵĐĞǇŽƵƌƚŚĞƌŵĂůĞĸĐŝĞŶĐǇ͘ŶŽƚŚĞƌǁĂǇƚŽůŽŽŬ
ĂƚŝƚŝƐŚŽǁĐŽŵĞŽƵƌĐĂƌƐĐĂŶŽƉĞƌĂƚĞũƵƐƚĮŶĞŝŶƚŚĞĚĞƐĞƌƚŽĨƌŝǌŽŶĂǇĞƚĂůƐŽŽƉĞƌĂƚĞũƵƐƚĮŶĞŝŶƚŚĞ
ĐŽůĚǁŝŶƚĞƌƐŽĨůĂƐŬĂďĞĐĂƵƐĞǇŽƵĐĂƌĞŶŐŝŶĞŝƐĐŽŶƚƌŽůůŝŶŐƚŚĞKϮŝŶƌĞĂůƟŵĞ͘^ĞĞĞǆĂŵƉůĞďĞůŽǁŽĨ
ĂĐŽŵŵŽŶůǇƵƐĞĚŶĞŐĂƟǀĞƌĞŐƵůĂƟŽŶďŽŝůĞƌǁŝƚŚŚŝŐŚƚƵƌŶĚŽǁŶ͘^ĞĞƚŚĞƐƚĂƌƚƵƉƌĞƉŽƌƚ;ĐŽŵŵŽŶ
ĐŽŵƉĞƟƚŽƌƐďŽŝůĞƌͿĂŶĚǁŚĞƌĞƚŚĞKϮйĨĂůůƐŽŶƚŚĞŐƌĂƉŚĨƌŽŵƵƉĂďŽǀĞ͘dŚŝƐƐƚĂƌƚƵƉƌĞƉŽƌƚǁĂƐ
ĚŽŶĞƉĞƌƚŚĞŵĂŶƵĨĂĐƚƵƌĞƌΖƐŵĂŶƵĂůĂŶĚŵĞƚƚŚĞŝƌƌĞƋƵŝƌĞŵĞŶƚƐŝŶƚŚĞŵĂŶƵĂů͘

What this example shows is that although higher turndown is nice to have it is not practical to
expect theses boilers to achieve this turndown if your combustion platform is wrong. In that
we must control O2% in real time to actually make sure that these condensing boilers are
actually condensing. As you can see from the example that the vast majority of the condensing
boilers with high turndown are not actually condensing at all. So my question to you is
Why use or allow these boilers into projects at all as they are not meeting the
standards or expectations of your customer or end user?

Another item to consider is that most heating boilers are commissioned in warm weather at
the end of summer. As the cooler weather of fall and winter rolls in, air density increases,
which causes excess air to increase. This negatively impacts combustion efficiency and flue
gas condensation dew point. It also causes a lot of these boilers to not light on during the
winter months on the coldest of days when we really need the boilers to be working and thus
we have an unhappy customer. Controlling our O2 will eliminate this problem and create the
highest reliability of light off and keep our customers HAPPY AND WARM!
WHICH IS THE MOST IMPORTANT ITEM OF THEM ALL!!
SOLUTION
The Endura+ with Fulton's PURE Control™ completely solves all of these concerns by
eliminating neg-reg, instead using high-precision discrete air and gas servo motor control
with 0.2° accuracy optimized across ten combustion points. This system allows the boiler to
achieve reliable turndown as high as 15:1 without resorting to excessively high O2% levels.
Additional benefits include dependable ignition, and an integrated O2 Compensation system
that automatically tunes the air/fuel ratio during operation.
This produces a boiler that will be more forgiving for changing operation conditions. A
reliable boiler that will always start up during the winter months. Most importantly it gives
you a boiler that actually is a Condensing Higher Turndown boiler as advertise. Thus
creating energy savings and happy customers!!

See below for other Manufacturers that offer an o2 trim system on their boilers(or so they
claim) but as you can see not all of them are the same or even adjust your o2 at all. Major
points to look are if they actually have air/fuel action (adjusting o2 in real time not just
monitoring) and Duty cycle(how many times throughout the day they actually re-adjust the
o2). Monitoring is not adjusting for seasonality and in real time. Monitoring is just given you
a value its not changing the value for performance.
AS YOU CAN SEE FULTON REALLY DOES OFFER THE BEST AND TRUE O2 adjustment
100% of THE TIME!!!
LETS FOCUS OUR SPECS TO SAY O2 TRIM NOT MONITORING!!!

New Product Alert:
PURE Control Package now available on all Endura models.
Model sizes included with the option for PURE control:
750,000 btu/hr
1 million btu/hr
1.5 million btu/hr
2 millions btu/hr
PURE Control comes standard on the Endura + boilers
Model sizes include:
2.5 million btu/hr
3 million btu/hr
4 million btu/hr
5 million btu/hr
6 million btu/hr
8 million btu/hr (now available)
10 million btu/hr (now available)
12 million btu/hr (now available)
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