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What does condensing have to do with efficiency?

Why is this glass sweating?

Because the reaction from
warm air meeting a cold
surface; condensation.




How condensation is utilized in
obtaining higher efficiencies

‘ by condensing water vapor in the exhaust gases and in doing so recovering
its latent heat of vaporization (When water changes state from a gas to a
‘ liquid goes from a gas at 212° to liquid at 212° it gives off heat that is
absorbed by the water in the boiler), which would otherwise have been
wasted.
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Typical Oil Fired Boiler/Furnace System

OIL-FIRED HOT-WATER HEATING BOILER Most non-condensing boilers could be forced
HEATING WATER

to condense through simple control changes.
RETURN v eressune-nenucs. . Doing so would reduce fuel consumption
weat rlows considerably, but would quickly destroy any
JEmmm=sRAdiAors on mild steel or cast-iron components of a
wuse  CcOnventional high-temperature boiler due to
=wa 0 the corrosive nature of the condensate. For
TTEEEE this reason, most condensing boiler heat-
S— exchangers are made from stainless steel or
:’::Em:sm e aluminum/silicon alloy. External stainless steel
economizers can be retrofitted to non-
condensing boilers to allow them to achieve
T '§*~~\_5g}§r,m condensing efficiencies. Temperature control
‘ valves are used to blend hot supply water into
the return to avoid thermal shock or
condensationinside of the boiler.
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Examples of 90+ Oil Furnaces
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LOWBOY CONDENSING FURNACE HIGHBOY CONDENSING FURNACE

Drawings taken from Adams Manufacturing Co sales brochure.



COm bUStlon It rises up & passes into
/I : % secondary chamber.
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Continues down
through secondary.

Gases start to cool &

condensation occurs.
1

Finally combustion exits
through vent terminal.

Combustion enters

t

primary chamber

Intake Air

t

Condensate drain is
piped to code
approved waste
collection via trap.
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Return temperatures are the single most
important thing to the condensing boiler.

Return water temperatures must below 115F for condensing to begin.
100F or less out for maximum efficiency

75 to 85F return water maximum efficiency- try that on a conv. system

Up to 130F out will still provide some condensing

Numbers have been confirmed by Brookhaven Laboratory
study.




FCX COMES IN TWO MODELS FCX 22 and 30

(They both share the same exterior panels but the interior components differ)

tated Output 76,0080 A 10¢ D00 Bted
Rated Input 81,25080A 107 SO0 Bte
Zombustion Chamber Length 88" a4
-ombustion Chamber Diameter nse 1378
-ombustion Chamber Volume 1S Cbkc hches 1,403 Cabkc iches
Zombustion Prod. Circuit Volume 3051 Cabk: lnches 3 iCabi hiches
“lue Pressure Drop H20 0.10° HZ 0.10°
Max. Heating Service Pressure asps| IS5 PSI
Wax, Heating Circuit Water Temperature 158°F 158°F
Nater Overheating Safety Thermostat Setting 230+ 230
Zombustion Prod. Overheating Safety Thermostat Setting 230% 23
deating Circuit Water Capacity 123 Gans 65 Galbag
Srimary Water Flow Rate (123/158%) 24 Gal Jacan
Nater Pressure Drop (at nominal flow rate) 10 MCE 1.8MCE
»ower Absortred (with burner, without circulator) 0.2k 02 kW
Jower Consumption 25w 2x W
“ull Load Current 2.04mps FLA 20amps FLA
Max. Fuse/Circuit Breaker Size 15 Amps 15 Am ps
Height 3" Jar
Jimensions Width i 23r
Depth 215 ne
2ackaged Weight I2 L. 363 bs.
Water Heating Supply/Return I ETS
Domestic Hot Water or Second Heating Circuit e e
Condensate Drain -z 1-12°
e Heating Water Drain 12 12
Air Bleed kIS W
Cafoty Procciwre Bakad arakaa [ e




FCX Components

4. Bgansion tank, mixing valve
and circulation pump, builtn for
ease of installation.

1. Builtin temperature controls
provide heating cornfort.

2 Economical PP/PYC Vet System:
sealed system brings in fresh air
for combustion and allowsflue gas
to he vented safely outdoors ether
vettically or horizontally. Single wall

5 Jtainless steel secondary heat
exchangerto transfer any
unused eneryyfrom the primary
heat exchanger thus minimizing

PP options available. your fuel bills
3. All bumers equipped with fuel &. Qeel pnmary heat exchanger for
line heater to provide masxmum long life durability

efficiency. 7. High and low temp Connections



Built In Controls

Burr.ler S.afety Boiler temp control thermostat
Device Light
Temperature
Readout
Wat Summer /
O\?e::eating Winter
Combustion Switch
Safety S On/Off Switch
gaaOverheating

(Burner cut-Out)

The FCXis a "plug and play" boiler with full functionality as a stand
alone. But modern third party conftrols, such as cold-start, outdoor
reset, and indoor feed back, can easily be interfaced with the
system to provide additional flexibility and efficiency.


https://mail.google.com/mail/?ui=2&ik=2d6f253e31&view=att&th=13c2ae896f1305a1&attid=0.6&disp=inline&safe=1&zw
https://mail.google.com/mail/?ui=2&ik=2d6f253e31&view=att&th=13c2ae896f1305a1&attid=0.6&disp=inline&safe=1&zw

Typical Concentric Venting

- Venting can be: Polypropylene or
stainless steel

- Low Exhaust Heat

- Can be side wall vented

- Can Use existing chimney as
chase with out having to be
relined

-Concentric venting eliminates the
need for combustion grills.

Concentric straight length Concentric horizontal termination



Exhaust waste are fewer

Example of how low the vent tempts can be
- environmentally safe.




@ FCX Venting (cont)

Fig. 13
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FCX Venting (cont.)

FCX 22 - Long vent testing

Quote from test:

"For the venting configuration | used 7 3ft strait lengths, 2 1.5ft
strait lengths, 2 90’ elbows and a terminal.”

Number Length

Straight 7 3 21 This was for 80 mm concentric, so is more restrictive than
Straight 2 15 3 singlewall

90s 2 3.28 6.56

Terminal 1 3 3

33.56




FCX Venting (cont.)

Fig. 17 Referto section5.1 - page 15 - chapter V' -
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Efficient (Riello shown) Burners

1. FCX22-.55 gph nozzle & air damper setting

2. FCX30-.70 gph nozzle & air damper setting

3. https://www.youtube.com/watch?v=DFmHXgz 4dk
for burner assembly info.



https://www.youtube.com/watch?v=DFmHXgz_4dk
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Riello Burner (cont.)
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Circulation Pump

Mixing Valve

Built-in Components

Expansion tank

Built In Components:

Created a more compact unit
with a smaller foot print.

Are internal allowing them to
be insulated against sound
transfer outside the unit.
Creating a ultra quite unit while
running.

Pre-installed components allow
for a quick and clean install
saving TIME and MONEY SSSSS.



Secondary Combustion Chamber

v

Stainless Steel Secondary

Turbulators — agitate exhaust
flow in tubes.




S.S. Pot Insert

@ Primary Combustion Chamber
FCX30

S.S. “Knight Hood”

High Grade Steel
' Finned Primary




Primary Combustion Chamber
FCX22

S.S. Pot Insert




High & Low Temp Connections

(2 Supplies & 2 Returns)
High temp return

Low temp supply

High temp supply

Low temp return



Correctly designed loads are a part of efficiency

BS Indirect Domestic Hot-Water Storage Tanks

The BS seriesof domestic hot-waer storage tanks ae among the wordd's fnest products ofthistype. Their high- S i Zes Avai I ab I e

quality, dl s@inless waterside construction and owersized heat exchanger combine to deliver liftime perormancs
25, 40, 50, & 80 Gallon

at the veryhighest efficiency kves. The pleasing design, exceptional ft and firish make the BS Seresa world
classindirect ank.
= e = Sinca the tank does not actually heat the
TEChnl cal SpeC|f|cat|0ns waer (the boiler does), the actual efficiency The rmo mEte r
wil be dependentupon the eficiency ofthe
— wow boiler. Vihen the boiler usad is the FCX, the Aq uastat

effiiency should be 93 % plus.

e RSN SRR 100% 316 L Stainless
e S AT A r'“ Steel

T —— OO -— Special connection for
LN RENEAER hot recirculation
e e . Built for low

e T T T o —— temperature boilers
—o— ] N E A Comparison of recovery

fory weiges s | 71 3 11 | 49 e oo
e rates & Sizing

e el _ Works on 130-140°
= | water

JE L austemitic stankss stesl lank

316 L susteritic stainkss steal coll

Mokdad, rigid removable insulation

Remaovable ABS plastic casing

-



Fitting FCX into Hydronic Systems

»New Construction —design for low temp baseboard, radiant heat, or
panel radiators.
Efficient indirects for domestic hot water.

> Retrofits

Opportunities & Limitations

* Factors affecting the need for higher temperatures — poor
insulation, bad windows, infiltration, few heat emitters i.e. copper
finned baseboard

* Fuel savings occur even in non-condensing mode or applications.

e Existing ducted systems, furnaces or heat pumps.
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o Boiler
Mo Pressure gale

C1 =Radigtor circliit

VM7 75 oot mixer vaive
Dot 5 cirouit heating outiel
Rei 15 pirowit heating refum

8.3.2 - Connection to a heating circuit with a domestic hot water production system

Fig. 25
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i Boller
M Pressure galce

CT =Radiator circuit

VAT 7 cireLif mixer valive
Dot 1% girewii heating outiet
Rot 1% circuit heating return

C3 =Domestic hot water prepara-
toh circuit
P Damestic ot water pump

B Domestlc kot water procuction
system

S5 Domestic hot water sensor




Multiple Circulators Utilizing Boiler Pump




Fadiart_EE_DEW doc

Optiized system for 3 types of heat emitters
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General schematic for 3 heat ermitter typ es (Radiant, Baseboard, &
DHW) requinng both i gh and lower temperatures, and expected
&Ts The three-way zone valve on the return wall promote some
condensing on the Baseboard cirouit when the radiant circuit 13 not

actiwe, but wall not contarmunate the cooler return of the Radiant when
achive.




Important websites:

www.fcxboilers.com
www.fcxalaska.com

Contact information:

Tom Stayer
717-309-2582 c (text is fine)
tom.stayer@bcsamerica.com



http://www.fcxboilers.com/
http://www.fcxalaska.com/
mailto:tom.stayer@bcsamerica.com
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