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Cascading the

FT SERIES

Floor Standing and Wall-Mounted
Modulating Condensing Gas
Heating Only Boilers

Floor Models: B/LFTHF199
Wall-Mounted Models: BIMFTHW 100, 140, 199

* Natural Gas (NG)
Factory Configuration

* Propane Gas (LP)
Field-Convertible

ENERGY STAR

Intertek

FOR YOUR SAFETY: This product must be installed and serviced by a professional service technician,
qualified in hot water boiler and heater installation and maintenance. Improper installation and/or operation
could create carbon monoxide gas in flue gases which could cause serious injury, property damage, or
death. Improper installation and/or operation will void the warranty.

A\ WARNING A\ AVERTISSEMENT
Assurez-vous de bien suivres les instructions
données dans cette notice pour réduire au
minimum le risque d’incendie ou d’explosion

If the information in this manual is not
followed exactly, a fire or explosion may

.re'sult causing prpperty damage, personal ou pour éviter tout dommage matériel, toute
injury or loss of life. blessure ou la mort.
. Ne pas entreposer ni utiliser d’essence ou ni
Do not store or use gasPI||1_e or other o d’autres vapeurs ou liquides inflammables dans
flammable vapors and liquids in the vicinity of le a proximité de cet appareil ou de tout autre
this or any other appliance. appareil.
WHAT TO DO IF YOU SMELL GAS QUE FAIRE SI VOUS SENTEZ UNE ODEUR DE

GAZ:
* Ne pas tenter d’allumer d’appareils.
* Ne touchez a aucun interrupteur. Ne pas vous servir
des téléphones dans le batiment ol vous vous

* Do not try to light any appliance.
* Do not touch any electrical switch; do not
use any phone in your building.

¢ Immediately call your gas supplier from a trovez.
nearby phone. Follow the gas supplier's  Appelez immédiatement votre fournisseur de
instructions. gaz depuis un voisin. Suivez les instructions
* If you cannot reach your gas supplier, call du fournisseur.
the fire department. ¢ Sivous ne pouvez rejoindre le fournisseur de

gaz, appelez le sservice des incendies.
L’installation et I’entretien doivent étre assurés par
] un installateur ou un service d’entretien qualifié
supplier. ou par le fournisseur de gaz.

Installation and service must be performed
by a qualified installer, service agency, or gas
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SECTION 1 General Information.

Multiple FT Series boilers can be connected via a cascade communication cable to create a bank
of boilers that work in tandem. Up to 20 boilers can be controlled by a “Leader” FT Series boiler
with the others acting as “Followers”. All cascaded boilers must be the same model and size.

Do not use FT Series units on common vents. Each unit must have its own supply and exhaust vents.

1.A General Plumbing Connection Guidelines

» Pipe material must be suitable to meet local codes and industry standards.

» The pipe must be cleaned and without blemish before any connections are made.

* Do not apply a torch within 12" of the bottom connections of the boiler. Doing so could damage the
boiler. Such damages ARE NOT covered by product warranty.

* Isolation (shutoff valves) should be used to ease future service.

*  All piping should be insulated.

*  Pump speeds in Table 1 refer to the internal boiler pump.

1.B Pipe Sizing for system and common supply & return headers in Cascade Systems

A CAUTION
Use piping diameters as per Tables 1 - 3 based on your maximum design delta T. Non-adherence to these sizing guidelines
may result in premature boiler failure and resulting problems are NOT covered by product warranty.

Use both thread tape and pipe dope to connect to the 1%4” or 1%2" CH supply and return.

Table 1: Common Pipe Sizing for AT= 25 F (Speed 3 - default)

Model/# of units 1 2 3 4 5 6 7 8
100 1" 1-1/2" 2 2 2-1/2" 2-1/2" 3 3
140 1-1/4" 2 2 2-1/2" 2-1/2" 3 3 4
199 1-1/4" 2 2-1/2" 3 3 4 4 4

Table 2: Common Pipe Sizing for AT= 35 F (Speed 2)

Model/# of units 1 2 3 4 5 6 7 8
100 1" 1-1/4" 1-1/2" 2 2 2 2-1/2" 2-1/2"
140 1" 1-1/2" 2 2 2-1/2" 2-1/2" 2-1/2" 3"
199 1-1/4" 2 2 2-1/2" 2-1/2" 3 3 4"

Table 3: Common Pipe Sizing for AT= 45F (Speed 1)

Model/# of units 1 2 3 4 5 6 7 8
100 3/4" 1" 1-1/4" 1-1/2" 2 2 2 2
140 1" 1-1/4" 1-1/2" 2 2 2 2-1/2" 2-1/2"
199 1" 1-1/2" 2 2 2-1/2" 2-1/2" 3 3

Notes: For FT Floor boilers, use 1-1/4" near boiler piping with a combined equivalent length not to
exceed 15 ft to the supply & return headers. Use 1-1/2" piping for longer runs.

Refer to page 8 of the FT Floor Installation and Operating Manual to set the internal valves as
follows for cascade operation: V1 and V3: closed,V2 open. (See next page)

An optional purge station is not needed for FT Floor models if the system piping is
above the boilers.

FT Piping Manifolds should NOT be utilized in wall-mounted multi-boiler cascade systems.
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1.C Product Flow Paths and Characteristics

1.CA1 Floor Standing CH Circulation

Combustion Air Vent
‘ CH Return
e, 6.
GASINPUT _ [ERemmd  CH Supply
&I

Boiler rede=a®
Circulation "
Pump

Floor model CH circulation
with LLH.

Figure 1.

The floor standing models have a built in low
loss header.

The boiler circulation pump circulates the CH water
in the boilers contained loop from heat exchanger
to the low loss header (LLH) and back. The
heating system pump or individual zone pumps

are required to pull heated water from CH supply
connection and return water to the CH return
connection.

Max Amp draw per pump = 1.6 Amps.

Factory default valve position:
V1 and V3 open, V2 closed (single boiler).

For cascade operation with boiler pump:
Close V1 and V3. Open V2.

The floor model FT has these additional
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Combustion Air Vent

1.C.2 Wall-Mounted CH Circulation

The wall-mounted models do NOT have a built-in low loss header.

The boiler circulation pump circulates the CH water out the common

header up to 15 of equivalent pipe at 1.5” diameter pipe.
Max Amp draw per pump = 1.6 Amps. 1 o |,
I i
' |
. _ V| |
1.D High Voltage and Low Voltage Terminals =
NOTE: The terminal blocks are NOT the same on the il .
floorstanding VS the wall-mounted models! Boiler | [g
Circulation 1 ° @
Pump = '

\

> @@@@@@ @@@@@@@@@@@@
jLH Pwe. ohw PUME gl Lwe gemr e §%erh T/ OIS
slElEEIERE @@@@@@@@@@@@

Line Voltage Terminals Low Voltage Terminals
Figure 3. Field Connections for WALL models

GAS INPUT =i | | ]
CHSupply  CH Return
Figure 2. Wall-Mounted CH circulation
WALL MODELS

--------- voltage connections / functionalities
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Low Voltage Terminals Low Voltage Terminals
Figure 4. Field Connections for FLOOR models
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Miscellaneous Wiring

1.E

sjeuiwia] abejjop Mo sjeuiw.a] abejop aul

KDl KBl K51 1651 (€81 KB 91 161 G Kt K1 B KDl KB D ) K K

() INdNI (+) HOSNIS  HOSNIS diNNd MHa dWnd HO
S1100W M SI0 UL G W BEE o m of "™ " Jm

R I ZIEIEIEEEEE KD KB 6 ) K K

“INd}No }OA $g 10} [opoWl [[eA) B UO padinbau aq |Im (AE 0} AOZL) 48wuiojsuel) umop-dals v

iS[opow pajunow-jjem ay} SA Buipue}sioo]) sy} Uo awes ayl 10N aJe S)}00[q [euiwis) 8yl 310N

(pea7) | Jaj10g [9POIN 100]4

s|eulwla] abejjop Mo s|eulwla] abejjo) Mo

(a41M 8bneD) 1)

dINHJO4SNYHL

s|eulwla] abejjop aul

Kbl K51 168 K1 |6 K1 KL KB Kb D KB D KB KD KB KD

KD KB KB KD KB KD

s

1 T~
(=) LNdNI (+) R HOONIS  UOSNIS 1nd1no
STA00W [Of 50 1 it § i e K ow Plo| (o]

100 e e E B TEEEEEEE

[0\
\O/

9 N 0Z/71 9 N 0Z/1

O

MHa dANd 1/1-1 dNNd W3LSAS
1

K51 (68 KD KB 68 KD

(anpn ebnes g|)

Josuasg
JoopinQ
(s1n 96neo g} )
1e1senby Jo
slosuag dws|
MHQ

(aiipy 8Bnes gL)  (adipn ebneo g|)
youMspug Jo  youmspug Jo
le1sowlay | 1e1sowlay |

MOJ[SA
pay
SHUM

HO-IND Joyep\ Mo ‘00 1L _mvm_\,_
QUVOVS [1919104PH ssauley |oA3[0IpAH

—ill| wo |-

SseuleH aIM d1S J17 0JVL
HJO-IND JSJBA\ MOT
L-1€¥20d 11 OJV.L

MO|[BA

(8a1M
ebneo 1)

(a1m dwnd (a11m
abneo) 1) 1/1-1 abneo y1)
dwngd dwnd
MHQ walsAg

usalo

¥3IMOd NIVIN
N 1 m

(1M
abneo 1)

AvZ OL 93aMOd

Figure 5. Taco LTR0243T-1 -OR- SAFGard 1100

External LWCO



Page 7

Cascading the FT Series ‘Heating Only’ Boiler

on s|eulwJa] abe)oA MO

I
"INdiNo }JOA $g 10} [opoul [lepA B uo padinbal aq [Im (ArZ 01 AOZL) Jowiojsues) umop-dals
iS[opow pajunow-jjem ayl SA Buipuelsioo)) 8y uo awes ayl | ON /e S}00|q [eulwial 8yl ;310N

(peaT) L 49

D KD K51 |68 K K1 [ K

1-1 "dNTL INILSAS OMT

MHG  3avOSvO AVCOVY

dOSNIS  HOSN3S 1Nd1NO

[~

[0\
\o/

D ZIZIZIZIEIEIE

(81 86nes gl)

leisenby 1o

sJosuag dwa|

R MHA
bneo g|)
pu3 Jo

wJay | (a1
abneo g|)

#O-IND I8 MO

(DVAPT) 006 [epON

Auedwo) jpasjoapAy YV ¢d Lld L

c

Figure 6. SAFGard 500

External LWCO

(pea) L 9109 [3POWN 100|4

WO s|eulwJa] abe)oA MO

(a4 8bnes) 1)
HANHOASNYYL
AYZ OL ¥3aMOd

sjeulw.a] abeyjop aul

D KD KD K9 D

KD KB (D

KD 6D (6D D) |G KBt KD

1/1-1

R I o
MHA 3dvOSvD

O N OZ/1T 9 N O2Z/1 9 N 1

[0\
\o/

D KD ZIElE

KD K5 (D

Bl
1Nd1no dNNd M
AVZOV _m E 9 N

Ha dNNd 1/1-1  dWNd W3LSAS ¥3IMOd NIV __
1

KDl 60 [6D K1 |G KBt KD

(dip 8bnes gl)

leisenby 1o

slosuag dwa|

MHA
abneo g|)
spu3j Jo
owuay |

#O-IND 181 MO
(DVAOZ1) 0SS [9SPON
pliejes

Auedwo) |9ns]j0IpAH

(811m
abneg 1)
dwngd
(811Mm (2aM
omﬁswm%ws mM:M._ODvn__\V 1/1-1 mMHﬂM__‘V
MHA waysAs

(211

D KB D

abneo y1)

V dd Ld

L ¢

External LWCO

Figure 7. SAFGard 550



Page 8

lagrams

D

iring

dwW

Iping an

SECTION2 P

iagrams

D

iring

dw

Iping an

2.A Cascade FT Floor Heating Only Boilers P

-

AuQ BunesH AuQ BunesH
10014 14 10014 14
+JOMO||0 - Jopea -
sjpun
usamieq 9|
1O winwixew
pue 9
1O wnuwiuipy
—

s _ a
|[RE |
S19]10q MOJ|04 pue
peaT usemjaq salm

SjUN Y}0g JO 8}es MO} UO

"sunu uebuo| 4oy £ | 0} 8SEBIOU| "SSB| IO JG
s| yibus| Jusjeainba |ej0} pauiquiod papirold
Buidid Jej10q Jeau oy ,F | Jo wnwiuiw 8sn

‘uoije||elsul Jajiog 0} YOIyd suonisod Jadoud oy}

0} (€A ‘2N “L-A) SOAlBA HTT [BuISlUl B} Isnipe
0} 80uaJdjal 10} {7 8bed uo O°| UOIO8S 89S

Peseq ozIs plojluen "S|Iejop 11 9PEOSED 10} 7T

abed uo ¢ NOILO3S 995

uoNEDIUNWIWOY

's,] eyoQ Wa)sAs Jualoylp 1o} sispeay
Alddnsjuinjas pue wasAs Joy sazis adid
uowlwod Joj ¢ abed uo g'| uooag 99

yue)} uoisuedx3

*sjuawalinbai jeuonippe 1o} sasueuiplo
pue sapoa [e20] Yim 323y ‘BuiAjeA
pue uoneinbyuod Buidid paysabbns

smoys Buime.p siyL :ONINYVYM

's19|l0g 8y} aA0ge pajeoo) si buidid
wa)sAs JI papasu jou S| J9jlog Yyoes

SI0U0S podd I8leMm 10} uoneys abund jeuondo 310N

L

n

>

pede sisjpweip
adid ¢ - s,09] paoeds Ajasoj),

JUSA Jle
"19]loq pean
/ Aq pajjoi3uoo dwnd waishs
"J3]10q pEeaT 0} PajOBUUOD
J0SUaS wajsAg uo-dens

anlep Bupnpal
ainssald

SAlB BUOZ

anlep Buixipy
psjel pleos-fuy

aAle Jaloy ainssaid

J8juanald mopoeg

anleA Jo-NUS

anleA ulelq

BAlBA Y03UD

R=EI)
Wng yym dwind
uope|no)

Jojeledag a1y

JUSA 1y onewony

yuey uoisuedxgy

Dlala| © |s1|z|Bl || 19| &

Two FT floor heating only models, cascaded reverse return with zone valves.

Figure 8.



Page 9

(811 86NnED Y1)

HINHOASNVHL
A>>O__On_v C J9]10g |9POW 100[4 AYZ OL ¥43aMOd
sjeuiwia] abeyjjop mo sjeuiwia] abe)op mo sjeuiwia] abeyjop aur

bl 1 e | (e | 6 G € ) e

HOSNIS — HOSNE INd1no| ANNd MHQ GNNd L1 dANdWALSAS  d3MOd NIV
o, o
o sy oM Ayl Of [© Noom o N oz o n. 1|O

MHa

SEE R FEEEEEEEEEERE

]

Cascading the FT Series ‘Heating Only’ Boiler

19]]0J3U0D DA|BA DUOZ J1IBUDD
(pajielsu| Jadwnp Alojoe)
s (HOLIMS ON3 ON) _ItoSO 19} MO
INVAINOZ M ¥ INWAINOZ I € 3ATVA INOZ FHIM Z Jeusax3 jeuondo
—o
™5 soion |mm (anpn @BneD 1)
Q!
SLOVINOD
78 Ada
Inl _ G abed uo @' uonoas 99g
s I | iS|epow pajunow-jlem ay} SA Buipuelsiool) sy
i I
SIS [ SCXCX R ST oo PO % UO BWES By} 1ON 2J€ $H00|q [BUILLISY 8YL FLON
vez 1 vyez ve z vez O\ZUO\Z MS
#3NOZ _ £3N0OZ _ 23IN0Z _ | INOZ _ an3 (o110 96nED) P1)
HINHOASNYHL
ALIMOIYd TYNOILO HLIM z (pes7) L J9]10g |9PON J00|4 A¥Z OL ¥3IMOd
JOYLNOD ATA INOZ K
¥3IMod ‘ 3
3NOZ ¥Nno4 5 sjeuiuwa] abe}OA MO sjeuiwa] abejjoA Mo sleuiw.a) abejjoA aur
Im Y Y ey by ey
_IzoN _ € IN0Z _EzoN JENA !ﬂ!ﬂ!. ;
11 11 11 L1l 1. 4<2m02§ E s/ioO 11 ﬁ»\ﬁ& W_v i —O w mw,wm%m WMMWW oMt Ldino a o) ms:ﬂ\s:m ME:ﬂtMM: annd smwow\,m‘_ mw\son NIV —O
(o]
=l o] fos] SR S ClZEIEEIEIERE K ] cIZIEIEIEIEIEIEIEIZIEE
ALIYOIYd ¥ INOZ Ele[e]}] (
a|lejsu| sadwnp A10j0e
QG\M_Q_N 2.\ 9Bneo g|) AU __t“oﬁ_.__o ‘_9®>\ﬂ, >>o|~_ 3
Josusg (oupn obne ) Jeusex3 jeuondo
100pINO M awcmwm (eap 8BneD 1)
weyshAs
1Y1ISOWY3HL 1V1SOWY3IHL 1VISOWYIHL apease)

ld

Wiring diagram for cascaded reverse return with zone valves.

Figure 9.



Page 10

Diagrams (continued)

iring

dw

iping an

Cascade FT Floor Heating Only Boilers P

Aluo BunesH AluQ BunesH ‘uolje||eisul Ja|10q 0} YOI d suonisod Jadoud Jisyy
100|414 10014 14 0} (€A ‘T-A “L-A) SeAleA HTT [eulsjul 8y} isnipe
0] @oualajal Joj ¢ abed uo 9°| uonodag 99g
«JaMoj|o4 - suun . JopeaT -
usamjeq 9|
10 WnWiXew ‘S|1e}ap 1 9pedSeD 0} 27
Jo Lt obed uo ¢ NOILOIS 995
— —
's19]10q 8y} 8Aoqe pajeoo| si buidid
|_1/(\/\/\/_|_/ wieIsAs JI papaau jou si 1ajloq yoes
- a Joy} uonels abund jeuondQ : 310N
TICo 0

S19]10G MOJ|04 pue
peaT usamiag salim
uoeIUNWIWOD

%0840
"sunJ Jebuo| 4oy £ | 0} 8sesIou| "SSo)

10 4G | s1 yibua| Jusjeainba [ej0} pauiquiod

o papiroid Buidid Jejioq sesu 4oy L | 8sn

ENVETN
%08U9

yuey uoisuedx3

‘sjuawalinbai jeuonippe
10} S92UBUIPIO PUE SIPOI [EIO] UM

C

}o9y) ‘Buiajea pue uoneinbyuods Buidid SI01UOD DO Jo1E i
. 11U J
pajsabbns smoys Buimelp siyl :ONINYVM T N 103U0S p&84 J8jeM 7
ZANILYAN X FEAARCKS
i
* * ‘ A N
NV NV NV ¥ jush e <
\ ) ¢ed
pede sisjaweilp *19]10q pea 0} pajosuUuod \Y
adid ¢ - s,098) paoeds Ajesoj), JOSusS walsAg uo-dess

‘S| B}l wajsAs jualaylp 1o} siopeay
Alddnsjuinjal pue wa)sAs Joy sazis adid
uowwod 4o} ¢ abed uo g-| uonoag 99g

anep Buonpai
ainssald

aAe/ BUOZ

aneA Buixin
pajes pjess-nuy

SABA JOII9Y 8Inssald

Jajuanaid mojpioeg

SAlBA HO-INYS

BAleA Ulelg

SAlBA 034D

Y4
}ing ypm dwind
uonenau)

Jojesedag Jy

1UBA Iy OfjeWoINY

yuey uoisuedxy

Dlola| @ |s||x|Fl |<s| 1% &

@Nn_ @E

Figure 10. Two FT floor heating only models, cascaded reverse return with zone pumps.



Page 11

Cascading the FT Series ‘Heating Only’ Boiler

(a1 86NnED Y1)
HINHOASNVHL
(mo][04) Z J3]10g [9POIA J100]4 Avz OL HaMOd
s|euiwla] abe}joA moT s|eujwia] abejjop Mo s|eulwla] abe)oA aur

B EEER ERE EEEREERERER

Sosnas wosas
E O [funivizanas waisis oM F\GMNF%\OE O namwe — _amneui1 annsisas T uamos N E

MHO__ 30v05%0

A RRBEEEE | AEEEEEEE EEEEEEEEEEE

_ (pajieysu) Jadwnp Aiojoe)
JOIND Jajep) MO

Jeussix3 |euondo

Jajjosuon dwing oL18uarg)

(eaipn 96neD 1)
G abed uo '} uonoas 99
iSIopowW pajunow-jiem ay} SA Buipuelsioo) syl
- ld ¢d €d UO SWES ay) 10N 2JE $H00]q [BUILISY Y] 310N
_m_w _m_w _m__w — _ (24ip 96ne9 171)
diY | 3sn4 =F) 131109 1I9POIN 100 HIWHO4SNVHL
SNIESESESENNNEE — (pe7) L 43j10g [9POW 40013 AV OL ¥3MOd
TNdNI | SH0LVINOYI0 L10A 02t TOLIMS
HIMOd Tr anNoz]z INoz[e INoz] 92| 97 [x N3 x
SIS AVI3Y A0C) sjeuiwls) abejop Mo sleuiwJa] abejjoA Mo sleulwla] abejjop aul]

1 TEEEEEEE | FrrEeREEE | EREEEEEEEEEE

() LNdNI (+) /- HOSNIS  HOSN3S 1nd1no dNNd MHO  dINNd UL-T  dWNd W3LSAS  ¥3MOd NIV
w_ SIO L oo w V17 E Of =& 555 oW1 “weow | Of (O 9 N 0z1 9 N 921 © o

O 9 N al
swos SREEEERE | BEEREREE | R R R
AV34 ONIHOLIMS INOZ ¥NO4 =/
_ (pajlesu] Jadwnp Aiojoe)

[+ 3N0z[z 3Nz ¢ oz (81 96ne9 g1) 101D Jajep MO

20 00 0@ 00 0 Sope (o 96neo 91) leuseix3 feuondo

o m T 1oopino M _owcmvrw (aup 9BNnED 1)
s SQ¥VO NI-ONTd mﬁ ImH\_Z._m wwcmwymwmw
9|©|©
SLVIS.L

Figure 11. Wiring diagram for cascaded reverse return with zone pumps.
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Figure 12. Two FT floor heating only models, cascaded reverse return with pumps and indirect.
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Figure 13. Wiring diagram for cascaded reverse return with system pumps and indirect.
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Figure 14. Two FT floor heating only models, cascaded reverse return with

low temp zones and air handlers.
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Figure 15. Wiring diagram for cascaded reverse return with

low temp zones and air handlers.
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Figure 16. Three FT floor heating only models, cascaded reverse return

with zone pumps and indirect.
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Figure 17. Wiring diagram for cascaded reverse return
with zone pumps and indirect.
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2.B Cascade FT

Wall-Mounted
Heating only
Boilers Piping

o n ¥ 0

Expansion tank
(Diaphragm type)

Air separator

M Check valve

@ Circulation pump

O Indirect DHW Tank

% Pressure relief valve

NOTE: These drawings
are meant to show system
piping concept only.

Mixing Valve [><] lIsolation valve EQ“ Air Separator
Purge Tee 2-way valve Pressure Reducin
% Valve g
Zone Valve c o Svet
Actuators 171 Make Up Water | Sgrs]ggr e System
Leader Follower

Installer is responsible for
all equipment and detailing
required by local codes.

NOTE: The cascading
communications cable

is 60" long. This must

be considered during
installation as this leaves
only about 12" between
adjascent units.

RETURN

1 2"
Max
/ XYY Y]

r-

1

1

I T I I I

1 ~ — - =

1

1
CASCADE :
SYSTEM SUPPLY SUPPLY
SENSOR !

1

1

Ay 4
7 «
PRIMARY LOOP
(SPACE HEATING)
MAKE UP | RETURN
WATER
3 1 B »
i >

PRIMARY/SECONDARY
| CONNECTION

Do not exceed 12" apart

z SECONDARY LOOP (SPACE HEATING)

Figure 18.

Two FT wall-mounted heating only models, cascaded primary secondary.
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NOTE: These drawings
are meant to show system
piping concept only.
Installer is responsible for
all equipment and detailing

required by local codes. [:] :]

12"
Max

NOTE: The cascading
communications cable

is 60" long. This must : / /
be considered during @ ©
installation as this leaves : : H / . - H

only about 12" between
adjascent units.

Y
.

CASCADE
SYSTEM
SUPPLY
SENSOR RETURN
SUPPLY
) 4
>4 |
1
PRIMARY LOOP
(SPACE HEATING)
RETURN
0y oy T »
» »

WO

PRIMARY/SECONDARY I
CONNECTION

Do not exceed 12" apart

R

SECONDARY LOOP (SPACE HEATING)

| ZONE 1 I

| ZONE 2 I

X Xo X

[ ]
| ZONE 3 I

Figure 19. Two FT wall-mounted heating only models, cascaded with zone valves.
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Cascade FT Wall-Mounted, Heating Only Boilers Piping Diagrams (continued)

Expansion tank
(Diaphragm type)

Air separator

¥ o ¥ 0

M Check valve

@ Circulation pump

O Indirect DHW Tank

% Pressure relief valve

Mixing Valve [><] lIsolation valve [:Qn Air Separator
Purge Tee 2-way valve Pressure Reducin
% Valve 9
Zone Valve c s
Actuators nn Make Up Water - Sgrs]ggge yStem
Leader Follower Follower
Q Q Q
LOW LOSS
HEADER
— = — = — z CASCADE SYSTEM
%% SENSOR
—(]
SUPPLY
SUPPLY_Il SUPPLY :
'-D RETURN RETURN RETURN l4|:
4+—> MAKE UP
WATER

NOTE: These drawings are meant to show system piping concept only. Installer
is responsible for all equipment and detailing required by local codes.

NOTE: The cascading communications cable is 60" long. This must be considered
during installation as this leaves only about 12" between adjascent units.

Figure 20. Three FT wall-mounted heating only models, cascaded and with low loss header.
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ZONE CIRCULATORS
PURGING VALVES

[he
w
Z
=
a
-
Q
o

_L‘
Indirect DHW Tank

DHW SYSTEM PUMP

DHW TEMP
SENSOR

Follower

MAKE UP WATER

Leader

SPACE HEATING
ZONE CIRCUIT

E‘N_—.uiu—
NOTE: DHW is a boiler dedicated load. The DHW sensor or

aquastat must be connected to the Boiler dedicated
to Domestic Hot water.

—_
CLOSELY SPACED TEES

CASCADE
SYSTEM
SENSOR

Figure 21. Two FT wall-mounted heating only models, cascaded and with DHW Tank.
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SECTION 3 Cascade Communications (cascade cable)

3.A Cascade Kit Content and Instructions

ltem # Description Part # CA017502 | CA017503 | CA017504
2 Boilers 3 Boilers 4 Boilers
FT Cascade Instructions H2384200 1 1 1
Cascade System Sensor FT1868 1 1 1
3 FT Cascade Communication Cable FT1861 2 3 4
w/ ending resistor
4 Cable Tie, Plastic, 4" E0007501 4 6 8

Table 4: Cascade Kit Components

Notes:

Perform start-up and combustion calibration of individual FT boilers BEFORE configuring the cascade
system. Refer to Section 4 of the FT Series Heating Only Installation and Operation Instructions for details.

A system sensor must be connected to the leader boiler in order to provide feedback for set point
temperature reference and therefore properly control the bank of cascaded boilers.

In order for the system to work properly, the thermostat, 0-10V signal, and/or outdoor sensor must be
connected to the leader boiler only. Following boilers will run based on the Leader boiler’s controls.

Reference Section 4 of the FT Series Heating Only Installation and Operation manual (Doc #1483 Wall or
Doc# 1510 Floor) to set the Leader boiler’s temperature set point based on an outdoor sensor, 0-10V signal
or a fixed temperature set point and the cascade programming for all units.

Make sure that power is disconnected (OFF) at boiler before continuing with these instructions.

3.B Wiring Connections for Cascade

Components Needed : (included in cascade kit)
FT1868 : System Sensor (need only 1).
FT1861 : FT Series Cascade Communication Cable (1 per unit) with Ending Resistor.

Example. If you are cascading 6 units, you will need 6 X FT1861’s and you will not use 5 of the resistors.

NOTE: The control boards for the FT Floor and FT wall-mount units are different and can NOT be interchanged.

The FT heating only boilers can be controlled by only the cascade system sensor, either with or without the
outdoor sensor.

The cascade system sensor (FT1868) must be connected to the Leader boiler in order to provide feedback
for the system set point reference and therefore properly control the cascaded boilers.

Refer back to piping diagrams on page 4 through 19 for the proper location of the cascade sensor. Strap the
sensor to the piping and thoroughly insulate the sensor and piping. Connect the sensor leads to terminals
marked Cascade System Sensor terminals on the Leader boiler.

If outdoor reset operation is desired, install the outdoor sensor on the northern side of the building away from
direct sunlight or other heat sources. Route the control wiring back to the O/S terminals on the Leader boiler.
Avoid running this control wiring parallel to 120 V lines.
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Leader Control

Board
=== Follower Control
First Male o=\ Board | .
Connector. TR Ending
Wrap it up neatly and wire-tie it. e~ Resistor
It does not need a cap or an end. | S
Shown are the control boards of the FT @-""’i gg.,& Last F‘?ma'e QOU”eCth- e
. . Plug the included ‘Ending Resistor’ into it.
heating only floor units. m

Figure 22. Cascade wiring for FT Floor ,
models q

Leader

Control o m Follower
Board N oy Control

ﬁj}e\::::: —

First Male

Connector.
Wrap it up neatly and wire-tie it.
It does not need a cap or an end.

Shown are the control boards of the " Last Female Connector.
FT heating only wall-mounted units Plug the included ‘Ending Resistor’ into it.

Figure 23. Cascade wiring for FT A
Wall-Mounted models —_—
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3.C Wiring Connections for Cascade (continued)

Cables are
60" long.

This results
in less than
12" between
cascaded
units.

Cascade Knock Outs
Connection Pin kS

Terminal Blocks

Install per local codes and requirements.
Figure 24. Using the available ‘Knock Outs’.

NOTES: The cascading communications cable is 60" long. Routing for the FT Floor models can be via the side floor
plastic knock-outs provided. Place boilers within 16" from each other.

Routing for the wall-mounted units can be via the bottom or back side knock-outs. Place unit within 12" from
each other. Follow local codes for both systems.

Multiple Cascade Communication cables can be connected for longer distances between boilers. But, each
additional Cascade Cable reduces the maximum number of boilers that can be cascaded by one unit.
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The cascade system can be activated by a dry contact thermostat (T/T connections on Leader boiler) or by an
external 0-10V signal (on the Leader boiler).

In order for the space heating portion of the system to operate properly, the thermostat, 0-10V signal, and/or
outdoor sensor MUST be connected to the Leader boiler only. The follower boilers will run based on Leader
boiler’s controls.

Note: The temperature sensor for the indirect water heater must be wired directly to the boiler that is piped

to the indirect water heater. If multiple boilers are needed use an aquastat and wire it in parallel with “DHW
Temp Sensor” contacts on the boilers to be used for DHW. Ensure the DHW circulator is wired to the “DHW
Pump” contacts on a boiler that is piped to the indirect water heater. If there is an active call for Heat and a
simultaneous call for DHW, the boiler(s) receiving the DHW call will prioritize the DHW call while the remaining
boilers in the cascade will continue to attempt to satisfy the call for Heat.

Reference the FT Series Wall-Mounted or Floor Standing Heating Only Installation and Operation Manual
(Doc# 1483 or Doc# 1510) to set the Leader’s boiler temperature set point based on an outdoor sensor, 0-10
Volt signal or a fixed temperature setpoint.

In case one desires to shut down certain space heating pumps on a call for DHW, the L leg of the CH pump
terminals on the Leader boiler can be used to temporarily interrupt a multi-zone relay panel during priority call
for DHW. Please consult the relay panel manufacturer for detailed instructions.
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SECTION 4 The Control Display
4.A The Control Display

P-980EH

Status Light
(constant green
: when operating
- ) normally)

The Control Display has a Control Dial (E), 4 buttons (A, B, C, D), and a Liquid Crystal Display
(with 72 back-lit segments). Section 3 will show you only a few of the functions of the FT Series.
For all functions, please review the FT Series Install and Instruction Manual. Doc 1342.

Functionality
PRESS (Tap) PRESS and HOLD (5 seconds)

Buttons

A @ Display Power | Turns Control Display ON/OFF

(If Display Power was On ) Status Display Mode
B 88 Modes Tap to retumn to menu (If Display Power was Off ) Installer Mode
C Heating CH set-point change mode
it water (Maxium 82°C(180°F))
o | 1% Time ) ate No Change To SET: Year/Month/Week/Day/Time/Min

Menu select or value

Scroll/ Select up(+)/down(-) or setting dial.

O

Table 1. Controls

» Temperature Specifications
Operating ambient Temperature Range : -10 to 60°C.
Operating Relative Humidity up to: 90% at 40°C.
Shipping & Storage Temperature Range of : -20 to 80°C.
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Cascading the FT Series ‘Heating Only’ Boiler
4B The LCD
SN &)
The LCD features a backlit AMBPM @‘? m

lamp that will illuminate when
a user presses a button.
The display will time out after
approximately 2 minutes.

HHE8

Wi

SUN MON TUE WED THU [FRI
(0 23](4)[81617) ) i i s i e e e

N N | | |

@

AL

sar (A

Symbol Name

Description

Service Reminder mode

Service Reminder mode indication

Outside Temperature Mode

Outside Temp setting indication

Anti-freeze mode

Anti-freeze mode indication

DHW Demand Demand Call indication
Info / Installer mode Information / Installer mode indication
@08)) Communication state Communication state indication
Aﬁé";gg Time setting mode Time / Display / Install mode indication

Fan operating mode

Fan operating mode indication

Flame signal

Flame Signal indication

Space Heating Pump mode

Space Heating Pump indication

DHW Pump mode

DHW Pump indication

Boiler Pump mode

Boiler Pump mode indication

Celsius mode

Indicated as Celsius temperature

™o | OB B

Fahrenheit mode

Indicated as Fahrenheit temperature

o
—
—
=]

Heat demand mode

Heat demand mode indication

TUE DAY mode Current day mode indication
Cascade System connecting Cascade System connecting mode
ﬂ,@ mode indication
[ Cascade System operating mode Cascade Sy.Stem o_peratlng mode
indication

Table 2. Start-Up Sequence

After the appliance is powered ON, the display shows a sequence of information. The icons will flash,

followed by various indicators that describe the appliance controller and software versions.
After start-up, the display appears as follows.

The Control Display can operate through user and

service modes that have specific LCD outputs and Mgggﬂ
dedicated controls, including: | s

. Changing the Set-Point Temperature Q>

. Error Mode i

. Status Display Mode

. Installer Mode

P-980EH
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SECTION 5 Cascade Programming
5.A Programming a Cascade System

Before connecting the cascading cables to the boiler, there are 2 items that need to be programmed on
all units. Start with the Lead Unit and then Repeat on all Following Units, make sure to power down each
unit after completing steps 1 thru 6 below. Once completing steps 1 thru 6 on all boilers, connect the boilers

using the cascade cables and power up all boilers.

Leader, 01 (follower 1), 02 (follower 2), etc.

28: cP — (PARAMETER) The TOTAL NUMBER of units cascaded. Range: 01 - 20,

27: cn— (NUMBER) This is each unit's ASSIGNED NUMBER. Default 00. Range: 00 - 19 with 00 as the

1. START by turning OFF the Power C‘) to the Display Control.

2. Then, with the power OFF, Press and HOLD (5 seconds) the &
button to get into the Installer Mode.

N/l

3. Rotate the Dial until you get to 28cP. Tap Dial E to
enter into that Parameter.

(r A\

C8cP |t |
© " O» ©
oQ 7 On

4. Adjust to the Total Number of Units in the Cascaded
System. Range is Default at 01 and goes up to 20 units.
then press (tap) the Dial to save and to Exit.

(1)

HH
© ©

O (o,
%0 » O

8
gos

5. Then turn the dial to 27:Cn — Set the Number to

00. The Leader unit should always be addressed to
00. The Following units will then start at 01 and go
sequentially from there.

© ©

¢en

2Q ¢ Y O
%0 AL®)

Bos

6. Finish by pressing the 88 button.

7. REPEAT steps 1 thru 6 with all following units in

sequence.

NOTE: Do NOT change 29:Eh (Common Vent). This
Installer Parameter must always be set to 'Off'.

8. When returning to the home screen, you will see properly

addressed cascade units displayed in the bottom left corner.
The address of each boiler is displayed in a box and a line
underneath it indicates that it is firing. If there is no line
under it, then it is not firing.

o EI_— o

B@’ OUU Example showing 4 boilers
SUN . — | cascaded with 2 of them

ﬂlﬂﬂ currently running.
~f\
A
) 09
N
N oo
N 0@ 55 ﬂﬂﬂ 8 n @ | P-950EH
@EUJIN]
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5.B The Cascade CH Function for Set Point Operation

(Applicable when not using an outdoor sensor.)

Changing the CH Set-Point,

press the C ﬂﬂﬂ[f button. The CH Icon and current
CH Setpoint will flash. Turn the E dial clockwise |
to increase, and counterclockwise to decrease CH Q>
setpoint, until desired temperature is reached. T
Press E dial to save changes and to Exit.

NOTE: When you set the temperature set point
on the Leader Boiler, it will automatically
be applied to the followers.

Indicate Indicator

Current CH Temperature Set-Point gg@F
. . ()

Celsius or Fahrenheit Cor

If Communication state is activated

(@)
If flame is detected @

Date and Time indicator :’35‘:.98
If CH pump is operating D
If there currently a Demand for Central Heat (CH) ﬂ”“[r

Default CH set-pointis 180°F (82°C)
CH set-point range is 86°F -180°F (30.0°C - 82.0°C)

1. During a CH (heating) demand, the Leader boiler controls the firing rate of each boiler in the cascade
system. In addition, the Leader controls the quantity of cascade boilers firing in response to a demand, and
the order in which each boiler is fired in response to a demand. (Operating temperature and clock will only
be controlled on Leader unit, but displayed on Follower unit )

2. When Parameter 30 (Cr) is set to “Auto” - Auto Rotation, the Leader automatically rotates the order of boilers
responding to a demand to equalize the run time of all the boilers in the cascade system.

3. When Parameter 30 (Cr) is set to “Ct” Cascade Rotation Time, the installer can manually select the
number of hours each boiler is fired first in response to a demand before the Leader rotates the order.

4. Cascade mode operates via system sensor. Units shut off when system sensor reaches system target
temperature.

5. Each boiler's built-in circulator operates anytime the boiler fires.

6. If a system pump is used it should be controlled by the "CH Pump" contacts on the Leader. The system
pump will operate anytime any of the cascade units fire.
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Index Numbers Parameter Description
When set, the appliance will operate to heat CH water
Set differential when water temperature falls below a differential
17: bo temperature to turn setting. Example: If set point is 180°F and differential is
burner “ON” 27°F, the appliance will turn on when CH water temper-

ature falls below 153°F. Range: 5°F - 30°F, Default 30°F

The first unit to operate when there is a T/T call is the
Cr:at | Automatic rotation (default) unit that ran the least amount of time during the prior
30:Cr heat calls (burner ON time). Default auto

Cascade Rotation time, Range: 0-240 Hours,
Default 48Hours

Cascade System temperature:
Range: 95°F — 180°F, Default 180°F

Cr:Ct | Cascade Rotation time

31: Ct Cascade System temperature

Cascade System Temperature | Cascade System Temperature Differential (burner ON)

32:Cd Differential (burner ON) Range: 5-30 °F, Default 10 °F

5.C Outdoor Reset Operation:

It is required to connect the cascade sensor for cascade operation, and outdoor sensor for outdoor reset
operation. Once connected, the Lead boiler will communicate the values automatically to the Follower
boiler(s). If the outdoor sensor is NOT used, set Parameter 31 to desired cascade temperature.

Follow the instructions in the FT Installation and Operation Manual (Section 5.7) to program the Lead boiler
to set up the desired heating curve.

5.0 Domestic Hot Water ‘Storage Mode’ for Cascade System.

The boiler cascade system can be set up for Domestic Hot Water by using either a DHW Sensor or DHW
Aquastats with a tank. Note that they are setup differently.

The default DHW priority time is 30 minutes and can be adjusted from 0 to 60 minutes using parameter 24: dP,
see parameter table below.

Using an Aquastat
When using a DHW aquastat, the aquastat monitors the temperature of the indirect water heater. Connect the
DHW aquastat to the “DHW Temp Sensor” terminals of the boiler piped to the indirect water heater. When using
a DHW aquastat, Parameter # 39 (39:SA) must be set to “AquA”. The boiler setpoint temperature during a DHW
demand is determined by Parameter #25 (25:ST). Connect the DHW Pump to the “DHW Pump” terminals of the
boiler piped to the indirect water heater. A relay is required if the DHW pump draws more than 2 amps. Confirm
the aquastat is fully inserted in the tank well to ensure accurate temperature readings.
If the DHW load exceeds the capacity of one boiler in a multi-boiler cascade system, multiple boilers can be
configured to respond to the DHW demand using the following steps:
- Confirm the indirect water heater, DHW pump, and piping between the boilers and the indirect water heater are
all properly sized for the combined flow and output of the boilers.
- Wire the aquastat in parallel to the “DHW Sensor” terminals of each of the boilers selected to respond to a
DHW demand.
- Wire the DHW pump to the “DHW Pump” terminals of the first among the boilers selected to handle the DHW
load. A relay is required if the DHW pump draws more than 2 amps.
The boiler(s) to which the aquastat is connected will switch to DHW production, allow the burner to ramp up
in modulation and increase the output temperature in response to a DHW demand. In addition, each of these
boilers will switch power to their respective DWH Pump terminals. Boilers that are NOT connected to the
aquastat will continue to operate for space heating and try to maintain cascade system temperature.




Cascading the FT Series ‘Heating Only’ Boiler Page 31

5.0 Domestic Hot Water ‘Storage Mode’ for Cascade System (continued)

Using a DHW Sensor (thermistor type)

When using a DHW sensor, the boiler monitors the temperature of the indirect water heater. Connect the
sensor to the “DHW Temp Sensor” terminals of the boiler piped to the indirect water heater. When using a
DHW sensor, Parameter # 39 (39:SA) must be set to “SEnS”. The temperature of the DHW in the indirect
water heater is determined by Parameter #21 (21:dh) in the table below. The sensor differential is determined
by parameter #22 (22:dd) in the table below. The boiler setpoint temperature during a DHW demand is
determined by Parameter #25 (25:st) in the table below. Connect the DHW Pump to the “DHW Pump” terminals
of the boiler piped to the indirect water heater. A relay is required if the DHW pump draws more than 2 amps.
Confirm the sensor is fully inserted in the tank well to ensure accurate temperature readings.

Domestic Hot Water Parameters
For a complete list of parameters, reference the FT Series Installation and Operation Manual 1342.

Index .
Numbers Parameter Description
21:dH Indirect Storage Tank Sets Maximum Indirect storage tank
Temperature Set Point Temperature Range: 95 - 180°F , Default 120 °F
22: dd Indirect Storage Tank DHW Differential Set Point Range: 5°F-30°F,
Differential Set Point Default 7 °F
23: Pr DHW Pump Post Run Time DHW Pump Post Run Time Range: 0-10 Min,
Default 1 Min
24: dP DHW Priority Timer DHW Priority Timer Range: 0 — 60 Min , Default
30 Min
25: St Boiler Set-point Temperature Boiler Set-point Temperature for DHW Demand,
for DHW Demand Range: 120 °F— 180 °F , Default 180 °F

Table 3. Index Parameters.
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5.E Cascade System Error Codes

For a complete list of error codes, reference the FT Series Installation and Operation Manual 1342.

Er:30 System Sensor | NOTE: This error will only appear if the boiler is used in a cascaded system.
Short This Error Code will go away when system sensor is repaired or replaced.
1. Check system temperature sensor. Ensure connections are secure.

2. Check system sensor resistance. If resistance is zero, replace the sensor.
3. If the problem persists, replace the main control.

NOTE: During the error state the units will continue to operate. Boiler
setpoint will be the same as the system sensor setpoint until the issue is
remedied. During normal operation boiler setpoint is defaulted to 20°F
higher than the system setpoint to a maximum of 180°F setting.

Er:78 Cascade NOTE: This error will only appear in a cascaded system.
Communication | 1. Turn power OFF and ON at the boiler display panel.
Error 2. If error reappears, ensure all cascaded boilers are powered ON.

3. If error reappears, check Installer Mode parameter 28 at the Leader
boiler. Ensure the number of cascaded units chosen in this parameter
matches the number of cascaded units in the system.

4. If error reappears, check Installer Mode parameter 27 at all cascaded
boilers. Ensure the address number matches that of the connected
boiler (00 for Leader, 01 for Follower 1, etc.) and that no numbers are
skipped or repeated.

5. Ensure every unit in the cascade system is connected properly.
Inspect the cascade cables and ensure all are connected without
damage or defect.

Repair or replace any damaged cables.
6. If the problem persists, contact technical support.

Notes:

€.

ENERGY STAR

H2384200C

Customer Service and Product Support: 800.900.9276  Fax 800.559.1583

20 Industrial Way, Rochester, NH, USA 03867
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