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Read before proceeding

Hazard definitions

The following defined terms are used throughout this manual to

bring attention to the presence of hazards of various risk levels

or to important information concerning the life of the product.

Indicates presence of hazards that will cause
severe personal injury, death or substantial
property damage.

Indicates presence of hazards that can cause
severe personal injury, death or substantial
property damage.

Indicates presence of hazards that will or
can cause minor personal injury or property
damage.

Indicates special instructions on installation,
operation or maintenance that are important
but not related to personal injury or property
damage.

This guide is meant to be used as a general guideline
for piping and controlling Ultra Series 4 boilers in
a variety of applications. Some installations can
be piped in numerous other ways that will work

equally as well as the suggestions here.

Always follow recognized piping and control prac-
tices and all applicable codes. Provide and install

all required controls on the boiler and system.

See the Contents listing and the Application finder

to select the system closest to your needs.

Refer to the Ultra Boiler manual for details on
expansion tank piping, relief valve piping and pipe

sizing.

This guide provides application information only.
It must be used only as a supplement to the Ultra
Boiler manual and applicable code requirements.
Follow all instructions in the Ultra Boiler manual

for installation and start-up.
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General piping requirements

The Ultra boiler must ALWAYS be piped in a secondary loop off of the primary loop

i Do not exceed
; | 12 inches apart
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Sengo,

N | Additional ‘,,{%,,,, ,,,,,
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SYSTEM AND/OR ZONE

CIRCULATORS ARE
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\ SR ALLWHITE ITEMS AND
\  AQUAPLUS TANK
\ / FURNISHED BY THE
BOILER CIRCULATO) ! INSEEEE
MUST BE PIPED A g 178
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BOILER MANUAL | i
1T CANNOT BEUSEDFOR! |- @ - ; }i !
ZONES OR SYSTEM| !
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! J |
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Optional
o Easy-Up Manifolds:
B" ””” L (See next page for details)
UAG-022
——

Typical piping, using zone-valve zoning

e ™
The circulator supplied with the boiler (a) must be used only Boiler loop piping must be sized to the minimums listed in
in the boiler secondary loop as shown in the schematic above  the boiler manual. Using smaller piping will cause performance
and in the manual. System (b) and zone circulators and DHW  problems.
circulator (c) must be supplied by the installer. Above right is « Ultra-80 / Ultra-105 . . ... ... .. use 1” or larger
a typical installation, showing the near-boiler piping and con- o Ultra-155/ Ultra-230 . . .. ... ... use 1% or larger
\nection to the system. e Ultra-299/ Ultra-399 . . .. ... ... use 1%” or larger
(_RIGHT ) (_WRONG )
I Ve ~
| 1D2°i:;" SXCegq |
1S apa, INSTALLING THE

]

PRIMARY/SECONDARY TEES

The near-boiler piping must be primary/second-
ary as shown above and left, with the boiler loop
piping entering the tees in the branch connection.

DO NOT connect boiler piping to the tee through
connections as shown at right. The system will not
work correctly this way.
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Weil-McLain Easy-Up® Manifold

Factory-built manifolds including near-boiler piping and system secondary connection

NOTICE To ensure proper system operation, Ultra-80 . . . . . . . . .. 1” or larger
install system headers sized to the Ultra-105,-155 . . . . . . 1% or larger
guidelines at right: Ultra-230 . . . . ... .. 1%” or larger
Ultra-299,-399 . . . . . . 2” or larger
2” x 1'2” reducers supplied
€ with Easy-Up Manifold for
Ultra-299 and Ultra-399
Primary (system) Primary (system)
RETURN SUPPLY
Connect to
SHUT-OFF CHECK VALVE DHW SUPPLY
VALVES (if used)

/

FLANGES for Install
boiler circulator LOW WATER CUT-OFF
(factory-supplied) (if used)

Easy-Up N\
comee /. Manifold Comecte

VALVE
DHW RETURN Ultra-80,-105. . . . . . . . .. 1%
(if used) Part number 383-500-765
Connect to Ultra-155, -230, -299,-399 . . . . 19" Connect to
BOILER Part number 383-500-766 BOILER
RETURN \ ~/ SUPPLY

Bushings supplied
<«——— with Easy-Up Manifold for ———
Ultra-299 and Ultra-399

AWARNING] Follow all instructions in the Easy-Up Manifold Instructions

supplied with the kit. Failure to follow instructions could result
in severe personal injury, death or substantial property damage.
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U-Control Screens

See individual application instructions for required and optional control settings using the BOILER SETTINGS and SYSTEM

NOTICE
SETTINGS menus. See Appendices for additional menu details.

DHW mode screen

ALERT screen
BLUE screen

is gray during
ANDBY. Blue screen

urs during HEATING

ode or when any button is
ressed during standby.
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U-Control menu access

BOILER SETTINGS | SYSTEM SETTINGS

See individual application instructions for required and optional control settings using the BOILER SETTINGS and SYSTEM
SETTINGS menus. See Appendices for additional menu details.

BOILER STATUS screen ?

CONTRACTOR MENU screen ?

BOILER SETTINGS screen

./

press
CONTRACTOR MENU @ BOILER SETTINGS
'm wE".'mEI.AIN @ BOILER SETTINGS MBI LER MODEL
HH:MM AM MM/DD/YY select HIGH ALTITUDE: 'jo
SYSTEM SETTINGS HIGH LIMIT TEMP:200°F
s m . + —> | WWSD TEMP: 70°F
@ DIAGNOSTICS ADJUST OUTDOOR O°F
MAINTENANCE INFO “TADD’L HEAT DEMAND
Hold Bset paTeE AND TIME ® TYPE OFF
7
secs TIME: 0 MINUTES
—» HBSELECT OPTIONAYV SELECT OPTIONAYV
AT sy «PREVIOUS ENTERE «PREVIOUS ENTERN
press @ to highlight <—/ SYSTEM SETTINGS screen
; the next item down ?
press
U-CONTROL CONTRACTOR MENU SYSTEM SETTINGS
NAVIGATION BUTTONS ®
M hliht moxt BOILER SETTINGS W BOILER PRIORITY 1
slgletlzgionnl?; select
SYSTEM SETTINGS BOILER PRIORITY 2

®
Q60
o

Highlight next
selection DOWN

NEXT

PREVIOUS
screen

screen
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Application 1

Single-zone BASEBOARD | DHW (Direct-connected)

Purpose

Space heating with finned tube or cast iron baseboard, plus DHW
supplied by a single boiler.

DHW priority — space heating is disabled during call for heat
from water heater.

U-Control settings

See the table at right for required and optional settings.

To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Circulators and piping

Piping must be primary/secondary as shown, with the boiler
piped in a secondary loop and the DHW piped to the boiler loop.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

BASEBOARD system

Size for required flow.

System circulator supplied by installer.

Single zone only (see other applications in this guide for zoning)
Piping can be one-pipe or two-pipe (provide balancing valves
if needed).

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

BOILER

Circulator shipped loose with boiler.
Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

This application applies only to single-zone space heating — see
other applications in this guide for multiple-zone systems.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D

WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

SYSTEM TYPE Select from list
Max Supply | 190F |
Max OD Reset D
TEMPERATURES ' jin 0D Reset D
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply 180F |
Min Supply D
Max OD Reset D (70F) or as req’d|
ENFERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
B0 R PRIOR Modulate Off Diff D
Max On Time D
= Min On Time D
DASED0ard TIMES Boost Interval D
ed tube or ca 0 Prepump Time: D
Postpump Time: D
Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 | ___ON |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING Circulator 3 D
FREEZE PROTECT  reulator D
Circulator 2 D
CIRCS Circulator 3 D

Part number 550-100-220/0122
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PIPING

Additional
branches

BASEBOARD (finned tube or cast iron)

Additional
branches

v Do not exceed —j+—9

12 inches apart |

®

MINIMUM
Boiler loop pipe size
Ultra-80,105 | 1"
Ultra-155,230 | 14"
Ultra-299,399 | 1%"

—-

LEGEND

SUPPLY
RETURN

[_DHW |

BOILER

DO NOT supply 24-volt power to the thermostat circuits.

I
!
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!
!
!
!
, _
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:
@
-
o
7
@
o
!
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1 P15
2 Gﬁvecgle
THERMOSTAT 3
¢
5
6
SUPPLY @
1
2 —_—
3 pia
Blue
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1
2
3
4
5
d
Black
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P12
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FIELD WIRING

[im] WEIL-MLAIN
UControl

LEGEND

X - Supplied by installer

1 DHW circulator *

2 BOILER circulator (shipped loose with boiler)

3 SYSTEM circulator *

4 120VAC power supply, 15-amp minimum rating

5 U-Control

6 House thermostat *

7 Supply temperature sensor — strap to supply line

8  Return temperature sensor — strap to return line

9 DHW tank aquastat or sensor*

10 Outdoor temperature sensor (supplied with boiler; install if U-Control will

be set for outdoor reset operation)
11 Low water cutoff (if used) *
21 Ultra boiler
22 Indirect water heater *
23 Flow/check valves *
24 Air separator with automatic air vent *
25 Diaphragm-type expansion tank *
26 Fresh water supply — install per applicable codes *
27 Tsolation valves *
28 Purge/drain valves *
29 Secondary piping connection for boiler loop *
30 Boiler relief valve (install per boiler manual)

31 DHW Temperature and Pressure relief valve (install per boiler manual)

Boiler chassis ground

P1 e
Green 3 ———{/1/3---"-"==-=="" Y
S-pole 2 N o 120 VAC

T Power
| 1 SNe.!
! m===@ -9
| ?[I Service
H ON/OFF switch
! switch
Lo -
| Field wiring to
Fuse H circulators
& . ] L
24vac | ]
~<¢
Fuse |” e
12-amp 1 pefm————-
o (120vac ) » n
i 1 : L
] 9 H
r 8 --.ql.
- S i
==
7 '
. 6 ooode
i
7 5 :-:-:-:E:.:.:.
i
4 coodor
3 H
P2 2 @ .-
Black 1 o
9-pole i
H
H
UAG-001
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Application 2

Single-zone FAN COIL(S) | DHW (Direct-connected)

Purpose

Space heating with fan coil(s) and DHW supplied by a single
boiler.

DHW priority — space heating is disabled during call for heat
from water heater.

U-Control settings

See the table at right for required and optional settings.

To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Circulators and piping

Piping must be primary/secondary as shown, with the boiler
piped in a secondary loop and the DHW piped to the boiler loop.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

FAN COIL system

Size for required flow.

System circulator supplied by installer.

Single zone only (see other applications in this guide for zoning)
Piping can be one-pipe or two-pipe (provide balancing valves
if needed).

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

This application applies only to single-zone space heating — see
other applications in this guide for multiple-zone systems.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D

WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

SYSTEM TYPE Select from list DHW DIRECT
Max Supply | 190F |
Max OD Reset D
TEMPERATURES ' jin 0D Reset D
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply [150F |
Min Supply D
Max OD Reset D (70F) or as req’d|
TENFIERATUIRES Min OD Reset D (OF) or as req’d
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
Min On Time D
3 0 TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 | ___ON |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING rous o
Circulator 3 D
Circulator 1 D
FREEZE PROTECT Ciroulator 2 D
CIRCS ;
Circulator 3 D
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branches

Additional

Do not exceed4F
12 inches apart

FAN COIL UNIT(S)

L v

@

PIPING

Additional
branches

MINIMUM
Boiler loop pipe size
Ultra-80,105 | 1"
Ultra-155,230 | 14"
Ultra-299,399 | 1%"

LEGEND

SUPPLY
RETURN

BOILER

THERMOSTAT

Part number 550-100-220/0122

@

—

®

(0 g >

oONhWN-=

WN =

AL WON=

P15
Red
6-pole

¢
)

P11

Gray
5-pole

Black
2-pole

55 SS999 SS88

S5 SESESSH

SUPPLY

RETURN

FIELD WIRING

DO NOT supply 24-volt power to the thermostat circuits.

[1m] WEIL-MLAIN

LEGEND

X - Supplied by installer

UControl

1 DHW circulator *
2 BOILER circulator (shipped loose with boiler)
3 SYSTEM circulator *
4 120VAC power supply, 15-amp minimum rating
5 U-Control
6 House thermostat *
7 Supply temperature sensor — strap to supply line
8  Return temperature sensor — strap to return line
9 DHW tank aquastat or sensor *
10 Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)
11 Low water cutoff (if used) *
21 Ultra boiler
22 Indirect water heater *
23 Flow/check valves *
24 Air separator with automatic air vent *
25 Diaphragm-type expansion tank *
26 Fresh water supply — install per applicable codes *
27 Tsolation valves *
28 Purge/drain valves *
29 Secondary piping connection for boiler loop *
30 Boiler relief valve (install per boiler manual)
31 DHW Temperature and Pressure relief valve (install per boiler manual)
Boiler chassis ground @
P1 G
Green 3 G LT ]
3pole 5 N g 120 VAC
o :m Eu ocoooooood) p
| 1 ower
| _{ I - -
| B\ My Service
' ON/OFF switch
! switch
I -
| Field wiring to
Fuse H circulators
I amp X ! .
24\fac << 1 ]
Fuse | | Socsoon
12-amp LI B
120vac ) H
H -
ry -. 1
? 9 H FAN COILS
n 8 - 'E =dmm——
PP : :
- 7 eeededen
¥ : : : L= -
: 6 et bl T
@ S =)
-tz 2)
4 coodos | 4
Voo
3 ---} 111 BOILER
P2 2  ..... adad
Black 1 - :
9-pole !
1
UAG-002
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Application 3

Single-zone CAST IRON RADIATORS | DHW (Direct-connected)

Purpose

Space heating with cast iron radiators and DHW supplied by a
single boiler.

DHW priority — space heating is disabled during call for heat
from water heater.

U-Control settings

See the table at right for required and optional settings.

To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Circulators and piping

Piping must be primary/secondary as shown, with the boiler
piped in a secondary loop and the DHW piped to the boiler loop.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

RADIATOR system

.

Size for required flow.

System circulator supplied by installer.

Single zone only (see other applications in this guide for zoning)
Piping can be one-pipe or two-pipe (provide balancing valves
if needed).

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

This application applies only to single-zone space heating — see
other applications in this guide for multiple-zone systems.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D

WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

SYSTEM TYPE Select from list DHW DIRECT
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply 180F |
Min Supply D
Max OD Reset D (70F) or as req’d|
TENIFIERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
Min On Time D
Radiato TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 | ___ON |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING rous o
Circulator 3 D
Circulator 1 D
FREEZE PROTECT Ciroulator 2 D
CIRCS ;
Circulator 3 D
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PIPING LEGEND
Additional Additional . .
branches RADIATORS {[{lifd4li T branches X - Supplied by installer
1 DHW circulator *
:E'_<_ﬁ A A ﬁ %:: BOILER circulator (shipped loose with boiler)
Y r—@—t gti)n%?]te zxac;:g 1 SYSTEM circulator *

120VAC power supply, 15-amp minimum rating

U-Control

House thermostat *

Supply temperature sensor — strap to supply line

B
L
T
©o [ee] ~ (2] [6;] L w N

— Return temperature sensor — strap to return line
@ X SUPPLY DHW tank aquastat or sensor *
10 Outdoor temperature sensor (supplied with boiler; install if U-Control will
RETURN )
be set for outdoor reset operation)
MINIMUM

Boiler loop pipe size 11 Low water cutoff (if used) *
Utra-80,105 | 1 + 21 Ultra boiler

Ultra-155,230 | 17"
Ultra-299,399 | 174"

22 Indirect water heater *

23 Flow/check valves *

24 Air separator with automatic air vent *

25 Diaphragm-type expansion tank *

LEGEND

26 Fresh water supply — install per applicable codes *
SuPPLY 27 Isolation valves *
RETURN

28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

BOILER

30 Boiler relief valve (install per boiler manual)

31 DHW Temperature and Pressure relief valve (install per boiler manual)

FIELD WIRING

1 P15 DO NOT supply 24-volt power to the thermostat circuits. Boiler chassis ground @
- Red
2 6-pole P1 G
Green i o )
THERMOSTAT 3 o g v e
______ cooooooog
4 | |'_ 1 Power
5 | ' _(i‘ - -9
| | B Service
6 | | switch
SUPPLY @ | !
1 | Field wiring to
2 _._.l i circulators
3 P14 i i @
Blue | | 3
3-pole i 9>_5
H ‘ ]
Ly [im] WEIL-McLAIN o
£ | ® 8
1 i UContro
2 : 7
3 - 2
4 P11 @
5 Gra >>— 4
5-pole ! 3
| p2 2
i I Black 1
-PTd—-l /T\ 9-pole
Black !
2-pole |

__________ %:—-—-—-—-J UAG-003

Part number 550-100-220/0122 13
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Application 4

Multi-zone SPACE HEATING (Circulators + WMCR) | DHW (As zone in system)

Purpose

Space heating with multiple zones. This system is applicable to
any terminal unit type, including radiant.

Zoning with circulators.

DHW piped as a separate zone.

DHW priority — space heating is disabled during call for heat
from water heater.

U-Control settings

See the table at right for required and optional settings.

To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Select DHW SYSTEM for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is a system zone, not
directly connected to the boiler.

Circulators and piping

Piping must be primary/secondary as shown.

DHW

DHW circulator must be sized for required flow and head loss.
DHW circulator supplied by installer.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

SPACE HEATING

.

Multiple zones

Size circulators for required flow.

Space heating circulators supplied by installer.
Circulators controlled by a circulator zone controller.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

This application applies only to multiple-zone space heating,
using a zone controller.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D

WWSD TEMP
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
ADD'L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

SYSTEM TYPE Select from list
Max Supply | 190F |
Max OD Reset D
TEMPERATURES ' jin 0D Reset D
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2 | ON |
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply
Min Supply D
Max OD Reset D (70F) or as req’d
ENFIERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
B0 R PRIOR Modulate Off Diff D
Max On Time D
Min On Time D
Pace Ned J TIMES Boost Interval D
3 ne Prepump Time: D
Postpump Time: D
Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING Circulator 3 D
FREEZE PROTECT  reulator D
Circulator 2 D
CIRCS Circulator 3 D

Part number 550-100-220/0122




ULTRA’ GAS-FIRED WATER BOILER - APPLICATION GUIDE

PIPING

Additional
zones

SPACE HEATING terminal units (baseboard or other)

LEGEND

Additional ,

zones | % = Supplied by installer

® @

1 DHW circulator *

Do not exceed %@4
12 inches apart

@
@

BOILER circulator (shipped loose with boiler)
120VAC power supply, 15-amp minimum rating

U-Control

Supply temperature sensor — strap to supply line

2

4

5

6 Space heating zone thermostats *
7

8  Return temperature sensor — strap to return line
9

DHW tank aquastat or sensor*

MINIMUM
Ultra-80,105 | 1"
Ultra-155,230| 1%"
Ultra-299,399 | 1%"
e
-
[
[T 1 P15
H Red
i 2 6-pole
3
4 T
5 |
6 |
|
| P1
1 ! Green
e s=ze 2 —— | 3-pole
[ [ cess— 3 Blue - | -—
RETURN Seole| |
I
l |
| !
i
! .
1 P11 |
2 Gray i | 2
5-po|e| S>— ‘
3 :
4 ! i-_9>_.,r
5 ! :
! :
| ¢
g —>>— A
P10 | 3 A
Black
2-pole D>—i
P12

Part number 550-100-220/0122

10 Outdoor temperature sensor

11 Low water cutoff (if used) *

12 Circulator zone controller

16 Space heating zone circulators *

22 Indirect water heater o

23 Flow/check valves *

24 Air separator with automatic air vent *
LEGEND 25 Diaphragm-type expansion tank *
m 26 Fresh water supply — install per applicable codes *
FURN 27 Tsolation valves *
m 28 Purge/drain valves *
29 Secondary piping connection for boiler loop *

BOILER 30 Boiler relief valve (install per boiler manual)
FIELD WIRING

Space heating zone thermostats

Additional
zones

(if any) “
3

[
'
1
'
1
[
n N,
1 i [ O
Set WMCR Priority H gy
i 1]
Switch to OFF H C ‘
' (
H 4
'
1
[
'
1
i
[
'

Zone controller
(size as needed)

Boiler chassis ground

comooooooog 120 VAG V4N
E.Power 1d Y7 eee
_.\ 12 Additional
Service o Zones
b i Space 10 (if any)
ON/OFF switch heating zone ! I
switch circulators
Field wiring to
circulators

IR T

UControl’

BOILER

FEESESESD

D

DHW

Field wiring to

UAG-004 circulators

15
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Application 5

Multi-zone RADIANT | DHW (Direct-connected) | HEAT EXCHANGER (WMBP or WMPH) (<30% of total heat loss)

Purpose

Space heating with multiple radiant zones (zone valve zoning).

Heat exchanger, brazed plate (WMBP) or pool heater (WMPH)
in separate zone. Heating load must be less than 30% of total
heat loss. Alternatively, see Application 7a, which does not limit
load sizes.

DHW piped directly to the boiler.

DHW priority — space heating and heat exchanger heating are
disabled during call for heat from water heater.

U-Control setting notes

See the table at right for required and optional settings.

To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Select SYSTEM TYPE DHW for BOILER PRIORITY 3, the heat
exchanger circuit. This prevents outdoor reset regulation of sup-
ply temperature during heat exchanger operation.

Circulators and piping

RADIANT

HEAT EXCHANGER

.

Piping must be primary/secondary as shown.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler manual
for recommended sizing. DHW circulator supplied by installer.
For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

Size circulators for required flow.

Radiant circulators supplied by installer.

See Application 7a, page 22, for radiant heat-
ing using independent temperature control for
the radiant zone.

Heat exchanger load must be less than 30% of total heat loss.
Size circulator for required flow.

Typical application shown using Weil-McLain brazed plate
(WMBP) exchanger or pool heater (WMBP).

Heat exchanger and circulator supplied by installer.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a relay to operate heat exchanger circulator and provide
call for heat exchanger heating to U-Control input.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEM TYPE Select from list DHW DIRECT
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 1 Max On Time D
DHW TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list Note 1 (at left
Max SUPF;'Y
Min Supply D
BOILER PRIORITY 2 TEMPERATURES Max OD Reset D (70F) or as req’d
. Min OD Reset D (OF) or as req’d
Radiant zones Modulate On Diff D
Modulate Off Diff D
Max On Time D
Note 1 — Min On Time D
Select system type: TIMES Boost Interval D
RSG = Slab on grade Prepump Time: D
RTS = Thin slab Postpump Time: 0
- Circulator 1
RSU = Below floor CIRCULATORS | Circulator 2 [ on |
RAF = Above floor Circulator 3 | ___ON |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list DHW SYSTEM
Max Supply [ 0F |
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 3
Min On Time D
Heat exchanger EU¥EN Boost Interval D
(<30% of total heat loss) Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 [ ON |
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING rouao
Circulator 3 D
FREEZE PROTECT  greuaor? o
CIRCS }
Circulator 3 D

Part number 550-100-220/0122
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PIPING
Additional
- 'z_ones ' | ‘ a Additional
fin zones

RADIANT CIRCUITS

P
@ —%—1 ©

1 e or pH

max load < /o O
) Do not exceed (29— total heat loss)
12 inches apart i

\
Y

Ultra-80, 105
Ultra-155, 230

Ultra-299, 399

MINIMUM
@ Boiler loop pipe size

1
G
10

@

LEGEND

SUPPLY
RETURN

[_DHW |
[ XCHGR]

LEGEND

X - Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
Radiant circulator *

120VAC power supply, 15-amp minimum rating
U-Control

Radiant zone end switches *

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

© 00 N O OB WN -

DHW tank aquastat or sensor *

10 Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)

11 Low water cutoff (if used) *

12 Heat exchanger

14 Heat exchanger aquastat or controller

15 2-pole relay for heat exchanger circulator operation *
16 Heat exchanger circulator *

21 Ultra boiler

22 Indirect water heater *

23 Flow/check valves *

24 Air separator with automatic air vent *

25 Diaphragm-type expansion tank *

26 Fresh water supply — install per applicable codes *
27 Tsolation valves *

28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

31 DHW Temperature and Pressure relief valve (install per boiler manual)

34 Zone valves

BOILER 35 By-pass pressure regulator
FIELD WIRING
eepe e mmm e P15 a9
: ) e 2
[ S R quastat
2 6-pole -
RADIANT I
ZONE VALVE 3 suitent ——
witching Pl Tl TS
SWITCHES 4 — Swit
® 5 i
6 | O,
.................... e
lemmmemeeeesesee === ———— | .............................................................................................
i Boiler chassis ground
[ Pi @
| reen 2 4 rmmry Co
' G Q- o
! 3-p°Ie :m mnnmnnnmmn:. 120 VAC E ﬂ:% E
I — 1 W o~ Poner Ground O- -~ P
H -2 LY Neutral Q==cccone I H WMBP
1 P14 | | ?{.! Service J 120 VAC N WMPH
Blue | ! ON/OFF switch [ESY S——
2 3-pole ! | switch
R S>>
| | Fetdvirngto {558
1 P11 i ! i circulators—»i i
i !
Gray | | 2 : 9 i RADIANT
2 5-pole! S>—F 8 -
3 I : b
e il
4 Loy 2 [vm] WEIL-MLAIN 6 e
5 —— < ——- e =€)
I U Control’ =
! : On rO 3  --fp i1 BOLER
4 l.%}_; P2 2 H
-—- 7 Black
P10 i % Shos !
Black | o
2-pole >> 7

Part number 550-100-220/0122
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Application 6

Multi-zone RADIANT | DHW (Direct-connected) | Small BASEBOARD zone (<30% of total heat loss)

Purpose

o Radiant heating circuit with single or multiple zones (zone
valves). Multiple-zone wiring not shown — must be provided
using a zone controller or connecting zone valve end switches.

«  Single-zone baseboard heating for a small space (heating load less
than 30% of total heat loss — alternatively, see Application 7a,
which does not limit load sizes).

o DHW piped directly to the boiler.

«  DHW priority — space heating and heater exchanger heating are
disabled during call for heat from water heater.

U-Control setting notes

«  See the table at right for required and optional settings.

o Tosee the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

o Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Circulators and piping

«  Piping must be primary/secondary as shown.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.
U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

RADIANT

o Size circulators for required flow.
Radiant circulators supplied by installer.
NOTICE See Application 7a, page 22, for radiant heat-
ing using independent temperature control for
the radiant zone.

BASEBOARD

o Baseboard load must be less than 30% of total heat loss.
o Size circulator for required flow.
»  Baseboard circulator supplied by installer.

.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a relay to operate baseboard circulator and provide call
for baseboard heating to U-Control input.

If using multiple zones, provide components and wiring needed
to operate zone components and provide call for heat to the
U-control input.

.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEM TYPE Select from list DHW DIRECT
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 1 Max On Time D
DHW TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list Note 1 (at left
Max SUPF;'Y
Min Supply D
BOILER PRIORITY 2 TEMPERATURES Max OD Reset D (70F) or as req’d
) Min OD Reset D (OF) or as req’d
Radiant Modulate On Diff D
Modulate Off Diff D
_ Max On Time D
A0 . Min On Time D
Select system type: TIMES Boost Interval D
RSG = Slab on gr: Prepump Time: D
RTS = Thin slab Postpump Time: D
RSU = Below floor Circulator 1
RAF = Above floor CIRCULATORS Circulator 2 | ON |
= (oM e Circulator 3 | ___ON |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list FTB or CIB
Max Supply —180F |
Min Supply D
Max OD Reset
TEMPERATURES  Min OD Reset
Modulate On Diff D
BOILER PRIORITY 3 NNy D
Baseboard Min On Time D
. . TIMES Boost Interval D
(Finned tube or cast iron) Prepump Time: D
(<30% of total heat loss) Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 | ON |
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING rouaor
Circulator 3 D
Circulator 1 D
FREEZE PROTECT Ciroulator 2 D
CIRCS }
Circulator 3 D
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PIPING

Additional zones a

RADIANT CIRCUITS

P

@

Additional zones

LEGEND
X - Supplied by installer

DHW circulator *
BOILER circulator (shipped loose with boiler)
Radiant circulator *

120VAC power supply, 15-amp minimum rating

E' BASEBOARD (finned tube or cast iron)

(baseboard load must be <30% of total heat loss)

j+—@—i-Do not exceed 12 inches apart

U-Control
Radiant zone end switches*
Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

W 00 N O O B WO N =

DHW tank aquastat or sensor*

be set for outdoor reset operation)

RADIANT End switches or

......................... P15
It Thermostats 1 Red
R R 2 6-pole
T 3
P 4 -
N 5 |
— R
B mmmeseses————————— .! ...................
!
| P1
[
| 3pole g
Lo
1 e |
2 3-pole ! |
3 ._._i ! S
1 P11 i !
2 Emily
-pole | —a
DHW 3 | ;
l """"""""" 4 L>>—:
----------------- 5 _______| o
H T
OUTDOOR 1 { 9) ;
4'_ -------- = i
1 1 — s
Black | .
2-pole 7

Part number 550-100-220/0122

L
- T

11 Low water cutoff (if used) *

_MINIMUM 14
Boiler loop pipe size 15
Ultra-80,105 | 1"
Ultra-155,230 | 1%4"
Ultra-299,399 | 1" 21

Baseboard thermostat *

Two-pole relay to operate baseboard circulator *
16 Baseboard circulator *

Ultra boiler

22 Indirect water heater *

23 Flow/check valves *

24 Air separator with automatic air vent *

25 Diaphragm-type expansion tank *

26 Fresh water supply — install per applicable codes *
27 Isolation valves *

28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

31 DHW Temperature and Pressure relief valve (install per boiler manual)

34 Zone valves *

35 Bypass pressure regulator *

FIELD WIRING

BASEBOARD
Thermostat

-
I

Switching
relay

UAG-006

10 Outdoor temperature sensor (supplied with boiler; install if U-Control will

14

RADIANT

BOILER

®---; H
cosoanaci-g 120 VAC ' : ;
\ H Power Ground Q=== : i
-2 --@ Neutral Qe=cccoos [ !
Service J 120 VAC i %“ Y BASEBOARD
ON/OFF switch Hot Ommammmmmmnnd .
switch @
——————————————————————— > >—-—
Field wiringto 1" @
circulators—» E
i
9
8
7
[im]) WEIL-MLAIN ’ 6
P —5 (2
UControl ‘
ontro s
P2 2
Black 1
9-pole

DHW

19
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Application 7

Multiple HI-TEMP HEATING zones | DHW (Direct-connected) | Small RADIANT zone (<30 of total heat loss)

Purpose

«  Radiant heating and hi-temp (180°F typical) space heating with
single or multiple zones (circulator zoning). Hi-temp space heat-
ing terminal units can be baseboard, fan coil, radiators or heat
exchangers. Fan coils must be equipped with minimum temp
aquastats, because their circulators can operate during radiant
circuit operation (supply water temperature could be too low
for fan coils).

«  DHW piped directly to the boiler.

o DHW priority — space heating and heater exchanger heating are
disabled during call for heat from water heater.

U-Control setting notes

o See the table at right for required and optional settings.

o Tosee the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

o Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Circulators and piping

«  Piping must be primary/secondary as shown.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

HI-TEMP SPACE HEATING

o Multiple zones with circulators controlled by a zone controller.
o Size circulators for required flow.
o Space heating zone circulators supplied by installer.

RADIANT

«  Radiant load must be less than 30% of total heat loss.

NOTICE See Application 7a, page 22, for radiant heat-

ing using independent temperature control for
the radiant zone, with no limit to the radiant
load.

Size circulator for required flow.

Radiant circulator supplied by installer.

.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring
Connect field wiring as shown on next page.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a circulator zone controller to control all hi-temp zone
circulators, sized for the number of zones required.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEM TYPE Select from list | DHW Direct |
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 1 Max On Time D
TIMES Boost Interval D
DHW Prepump Time: D
Postpump Time: D
Circulator 1 |  ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list Note 1 (at left
BOILER PRIORITY 2 Max Supply T
Min Supply D
Max OD Reset D (70F) or as req’d
Hi-temp space htg. [tk VoYW
Modulate On Diff B
Note 1 — Modulate Off Diff .
Select system type: Min On Time D
FCL = Fan coll TIMES Boost Interval D
FTB = Finned-tube bb Prepump Time: B
CIB = Cast iron bb zf’s"’luinpr'me' =
_ . irculator | OFF |
S LICOLC NN CIRCULATORS | Circulator 2 [ oN |
Use DHW SYSTEM for Circulator 3
heat exchangers MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list Note 2 (at left
Max Supply
BOILER PRIORITY 3 Min Supply D
Max OD Reset
. TEMPERATURES  Min OD Reset
Radiant Modulate On Diff D
(<30 of total heat loss) Modulate Off Diff D
Max On Time D
o Min On Time D
golte 2 . TIMES Boost Interval D
elect system type: Prepump Time: D
RSG = Slab on grade Postpump Time: D
RTS = Thin slab Circulator 1
RSU = Below floor CIRCULATORS Circulator 2 [ ON |
- Circulator 3 | _ON |
RAF = Above floor MAXIMUM RATE 5
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] o
CISING rous o
Circulator 3 D
Circulator 1 D
FREEZE PROTECT Circulator 2 D
CIRCS }
Circulator 3 D
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PIPING

Fan coils, if used,
must be equipped
with min. temp aquastats

Additional zones Additional

zones |

RADIANT CIRCUIT

(<30% of total heat loss)

Do not exceed +—@a|

12 inches apart

MINIMUM
Boiler loop pipe size
Ultra-80, 105

Ultra-155, 230
Ultra-299, 399

LEGEND

X - Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
Radiant zone circulator *

120VAC power supply, 15-amp minimum rating
U-Control

Hi-temp zone thermostat *

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

© 00 N O O B W N -

DHW tank aquastat or sensor *

10

Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)

Low water cutoff (if used) *

Radiant zone thermostat *

Circulator zone controller (select for number of zones required) *
Hi-temp zone circulator *

Ultra boiler

Indirect water heater *

Flow/check valves *

Air separator with automatic air vent *
Diaphragm-type expansion tank *

Fresh water supply — install per applicable codes *
Isolation valves *

Purge/drain valves *

Secondary piping connection for boiler loop *
Boiler relief valve (install per boiler manual)

DHW Temperature and Pressure relief valve (install per boiler manual)

HI-TEMP ZONE THERMOSTATS

L} [
i i . YY)
e Tl o .~ Additional
P P
LI S 1 P15 P (if any)
H Red I
----------- 2 6-pole Set WMCR Priority ; |}
________________________ 3 Switch to OFF i E
________________________ 4 i ¥ Zone controller
. (size as needed)
RADIANT --—
Thermostat g i Boiler chassis ground
| P1 @ G
i greeln """"" @ - i
-pole N L 7
| 73— La 00 TERY B
| |'— I _.\. H'.J 10 Additional
! - i o zones
1 P14 | i B Service Hi-temp i (if any)
Blue | . ON/OFF switch zone circulators  * ©
2 3-pole | | switch
3 —— | e S>>
L ! e=—0)
1 Pt i L Pe
Gray | - J. 9 -ro RADIANT
2 5-po|e! SD>—i . 8 ...ﬁ..:
3 | > 2 i
! : 7 e
4 Lsy_2 1] WEIL-McLAIN ° 6 -
5 —-—-l B , <—-——- — 5 comooh
® . :
] 7 b E“:“:“:'D 1
! : U CO nt rO I f 3 ---JE-: BOILER
1 l.yy_ 7 7 P2 2 ...bad
-—- >> T - Black 1 - ﬁ H G,W,B
P10 . K B 9-pole 1y
Black | . el
2-pole P> % Field wiring to " § & 2
P12 circulators =~ TTTTTTTT
__________ %____ UAG-007 DHW
Part number 550-100-220/0122 21
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Application 7a

Multi-zone HI-TEMP HEATING plus RADIANT (with mixing valve) | DHW (Direct-connected)
(No limits on the relative heating loads of radiant or hi-temp space heating circuits)

Purpose

Radiant heating and hi-temp (180°F typical) space heating with
single or multiple zones (circulator zoning). Hi-temp space
heating terminal units can be baseboard, fan coil, radiators or
heat exchangers.

Supply water temperature is selected for the hi-temp zones.
The mixing valve regulates supply temperature to the lower-
temperature radiant zones.

All circulators (hi temp and radiant) are operated by a circulator
zone controller.

DHW piped directly to the boiler.

DHW priority — space heating is disabled during call for heat
from water heater.

U-Control setting notes

See the table at right for required and optional settings.

To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Circulators and piping

Piping must be primary/secondary as shown.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

HI-TEMP SPACE HEATING

.

Multiple zones with circulators controlled by a zone controller.
Size circulators for required flow.

All space heating circulators (hi-temp and radiant) supplied
by installer.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a circulator zone controller to control all space heating
zone circulators (hi-temp and radiant), sized for the number of
zones required.

U-CONTROL SETTINGS

(SEE NAVIGATION FLOW BELOW) D

XXX

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM TYPE Select from list | DHW Direct |
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 R PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list | Select |
Max Supply
Min Supply D
» R PRINOR Max OD Reset D (70F) or as req’d
BO O TENIFERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
pace heating Modulate Off Diff D
ele DE 0 D
Min On Time D
PiCdl O emp TIMES Boost Interval D
e 3 3 Prepump Time: D
. Postpump Time: D
J PP Circulator 1 OFF
emp reg eC CIRCULATORS Circulator 2
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING Circulator 3 D
Circulator 1 D
FREEZE PROTECT Ciroulator 2 D
CIRCS Circulator 3 D
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PIPING

LEGEND

Additional Additional |
zones L RADIANT ZONES zones | * X - Supplied by installer
|
@ ! @ A 1 DHW circulator *
’ 2 BOILER circulator (shipped loose with boiler)
4 120VAC power supply, 15-amp minimum rating
@ 5 U-Control
. ! 6  Hi-temp zone thermostats *
Y 7 Supply temperature sensor — strap to supply line
Ad(ditional zones .
] HI-TEMP ZONES = - 8  Return temperature sensor — strap to return line
(baseboard, fan coil, etc.) T
] m: 3 9 DHW tank aquastat or sensor *
T 10 Outdoor temperature sensor (supplied with boiler; install if U-Control will
£ be set for outdoor reset operation)
] m: L 11 Low water cutoff (if used) *
15 Circulator zone controller *
A
] - 16 Radiant zone circulators *
’ 17 Hi-temp zone circulators *
- 18 Radiant zone thermostat *
21 Ultra boiler
22 Indirect water heater *
23 Flow/check valves *
24 Air separator with automatic air vent *
LEGEND
"MINIMUM 25 Diaphragm-type expansion tank *
SUPPLY Boiler loop pipe size _ 26 Fresh water supply — install per applicable codes *
— Ultra-80,105 | 1" 27 TIsolation valves *
RETURN - "
Y Ultra-155, 230 | 1% = 28 Purge/drain valves *
m Ultra-299,399 | 1%"
Rnthate @ 29 Secondary piping connection for boiler loop *
HI-TEMP 30 Boiler relief valve (install per boiler manual)
31 DHW Temperature and Pressure relief valve (install per boiler manual
RADIANT > P (install p )
e 40 Mixing valve — controls supply temperature to radiant zones *
BOILER 41 Check valve *
FIELD WIRING
HI-TEMP RADIANT
0 zones zones @
THERMOSTATS —» (%] @ xx
g N, Additional
e H [ [ - zones
' THERMOS ATS
P
1
E | S—— 1 P15 Set WMCR Priority
i 2 Red Switch to OFF
"""""" 6-pole —
3 Zone controller
(size as needed)
4~
> i
6 : N
| Boiler chassis ground i ] ]
1 JoNd Nd N7
i Pt @ . pf 3l Yl Y. eee
\ Green 3 “—AQ-------- ° @ i 10 Additional
3-pole N o [ zones
1ope 1T e 1
ue | | H H H
o Nele HI-TEMP
2 3-pole ! ! ?'!, Service J zones
3 —_ | ON/OFF switch RADIANT @
| i | zones
P11 | ! b —>>— Field wiring to
C WV circulators
Gray \V4 9
5-pole | | P2 g
1 Black
' L 9-pole 7
! H 6
L 2 [im] WEIL-MCLAIN ’ 5
. —————- — 4
2 U t | 3 BOILER
: Contro »
1 G, W,B
s |
H |
_______ |
UAG-007a DHW
Part number 550-100-220/0122 23
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Application 8

Multi-zone BASEBOARD (Zone valves + WMZV controller) | DHW (Direct-connected)

Purpose

Space heating with multiple baseboard zones.
Zoning with zone valves.
DHW piped directly to the boiler.

DHW priority — space heating and heater exchanger heating are
disabled during call for heat from water heater.

U-Control setting notes

.

See the table at right for required and optional settings.

To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Circulators and piping

Piping must be primary/secondary as shown.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

BASEBOARD

Size for required flow.

System circulator supplied by installer.

Multiple zones (with zone valves and bypass pressure regulator
by installer).

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

This application applies only to multiple-zone space heating,
using a zone controller.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a zone valve controller.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D
WWSD TEMP
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM TYPE Select from list | DHW Direct |
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 R PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply 180F |
Min Supply D
Max OD Reset D (70F) or as req’d|
ENFERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
BO R PRIOR Modulate Off Diff D
Max On Time D
- Min On Time D
DASED0ard TIMES Boost Interval D
ed tube or ca 0 Prepump Time: D
Postpump Time: D
Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 | ___ON |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RITY 3
Min On Time D
TIME Boost Interval D
Not used S P?;:umpeTirze: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING Circulator 3 D
FREEZE PROTECT  reulator D
Circulator 2 D
CIRCS Circulator 3 D
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PIPING
;‘;’,ﬁ’gg"”a’ BASEBOARD (finned tube or cast iron) ?gﬂgg""""’ *=

@a ]

2

B

4

5

6

7

8

9
10
1
21
MINIMUM 22
Boiler loop pipe size 23
s 0 2
Ultra-299, 399 25
26
27
LEGEND 28
SUPPLY 29
RETURN A
|_DHW | o
.
35
BOILER 36

FIELD WIRING

Make sure Priority zone

LEGEND
Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
SYSTEM circulator *

120VAC power supply, 15-amp minimum rating
U-Control

Baseboard zone thermostats *

Supply temperature sensor — strap to supply line
Return temperature sensor — strap to return line
DHW tank aquastat or sensor*

Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)

Low water cutoff (if used) *

Ultra boiler

Indirect water heater *

Flow/check valves *

Air separator with automatic air vent *
Diaphragm-type expansion tank *

Fresh water supply — install per applicable codes *
Isolation valves *

Purge/drain valves *

Secondary piping connection for boiler loop *
Boiler relief valve (install per boiler manual)
DHW Temperature and Pressure relief valve (install per boiler manual)
Zone valves *

Bypass pressure regulator *

Zone valve controller *

Zone thermostats

...

S 1 P15 switch is set to OFF.
H Red Additional
I il 2 6-pole zones
H : 3 Hot (if any)
G 1 120 VAC to ©@====~
HE 4 H WmMzv transformero _____ | I
1
I | Neutral N T
H E 5 ! O========= ® i
P 6 [ Ground Zone controller
i : i (size as needed)
H L L LLCLE T L e P e PR R e NS E s SSSSSsssEssss—————— e ‘
FremmTTmsnssass s N i
| @ L d
| Pi1 G XX
i Green 3 v/l b Additional
| 3-pole N _ 120 VAC o zones (if any)
' < =l g Power To zone valves —
P14 H see WMZV manual for wiring instructions.
-@ -0
2 3I-3|th;?e || Serviche
' ' switc
3 —— | LT >>—-—
! | | Field wiringto "= @
1 P11 | ! i circulators —1 8
Gray | | . il 9 -
2 5-p0¥e! O, @ . e SYSTEM
% : g
3 | z 7 -k
4 lyy_z (1] WEIL-MCLAIN 2vacs 6 :
I @
5 T g <&-—-—- — 5
| UC " : :
o ontro : > o
1 L. 7 2 P2 2 ..l.lld
ST >> ; @ 9Blaclk 1 .l
' " @ -pole H !
: \
Black | 5 H
2-pole > i “@
P12
__________ e UAG-008 DHW
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Application 9

Multi-zone BASEBOARD (Circulators + WMCR controller) | DHW (Direct-connected)

Purpose

Space heating with multiple baseboard zones.
Zoning with circulators.
DHW piped directly to the boiler.

DHW priority — space heating and heater exchanger heating are
disabled during call for heat from water heater.

U-Control setting notes

.

See the table at right for required and optional settings.

To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Circulators and piping

Piping must be primary/secondary as shown.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

BASEBOARD

Size for required flow.
Baseboard zone circulators supplied by installer.
Multiple zones.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

This application applies only to multiple-zone space heating,
using a zone controller.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a circulator zone controller.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D
WWSD TEMP
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM TYPE Select from list | DHW Direct |
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 R PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply 180F |
Min Supply D
Max OD Reset D (70F) or as req’d|
ENFERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
BO R PRIOR Modulate Off Diff D
Max On Time D
- Min On Time D
DASED0ard TIMES Boost Interval D
ed tube or ca 0 Prepump Time: D
Postpump Time: D
Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING Circulator 3 D
FREEZE PROTECT  reulator D
Circulator 2 D
CIRCS Circulator 3 D
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PIPING

Adtional zones g ASEBOARD (finned tube or cast iron) ® Additional ..

ng—<—ﬁ 004174003 B daaa v_-_ﬁ—b 1

2

4

5

6

Y ) 4

Do not exceed —+—@28)— 8

12 inches apart | | 9

- i @ §
1

L 12
16

MINIMUM
Boiler loop pipe size @ 21
Ultra-80,105 | 1" 22
Ultra-155,230 | 14" ()

Ultra-299,399 | 14" i 23
24

LEGEND L <
26

SUPPLY @) o
RETURN 28
Lo | -
BASEBOARD . 0 30
BOILER 31

FIELD WIRING

S D

i

_________________ 1 P15
""""""""""" 2 Gﬁiﬂe
3
4 T
5 !
6 |
1 P1
! Green
| 3-pole
1o
2 3-pole ! !
3
|
1 P11 | .
2 5Grai/ i !9>
-pole | —
DHW 3 !
""""""""" 4 Ly
. ----------------- 5 ——
|
4 Ly
P10 I
2aols >

Part number 550-100-220/0122

HE RS SRR

............................................................................................... . .

Make sure WMCR
Priority zone switch

is set to OFF.

Boiler chassis ground

switch

[1m] WEIL-McLAIN

UControl”

---------- l\ a a l\ g
° L0oW) Yy eee
oomoooo @ 120 VAC 1o 18 10 Additional
Power 1 zones
H J if an
-o\_o--o ;g (if any)
Service *° Zone

LEGEND

Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
120VAC power supply, 15-amp minimum rating
U-Control

Baseboard zone thermostats *

Supply temperature sensor — strap to supply line
Return temperature sensor — strap to return line
DHW tank aquastat or sensor*

Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)

Low water cutoff (if used) *

Circulator zone controller *

Baseboare zone circulators *

Ultra boiler

Indirect water heater *

Flow/check valves *

Air separator with automatic air vent *
Diaphragm-type expansion tank *

Fresh water supply — install per applicable codes *
Isolation valves *

Purge/drain valves *

Secondary piping connection for boiler loop *
Boiler relief valve (install per boiler manual)

DHW Temperature and Pressure relief valve (install per boiler manual)

Zone thermostats

H Additional
I TGN zones
(if any)

cloene/eHe)

circulators
Field wiring to
circulators

-
— P2 9
Fuse 7 Black 8
12-amp 9-pole 7
120vac 6
o< ——- —5
M 4
M 3
i 2
& 1

UAG-009 DHW
27



ULTRA’ GAS-FIRED WATER BOILER - APPLICATION GUIDE

=3

Application 10

Multi-zone FAN COILS (Circs. + WMCR contr.) | DHW (Direct-connected) | Small RADIANT zone (<30% of total heat loss

Purpose

o Space heating with multiple fan coil zones, circulator zoning.

«  Single radiant zone for small space (heating load less than 30% of to-
tal heat loss — alternatively, see Application 7a, which does not limit
load sizes). Fan coil zones are disabled during radiant call for heat.

«  DHW piped directly to the boiler.

«  DHW priority — space heating and heater exchanger heating are
disabled during call for heat from water heater.

U-Control setting notes

o See the table at right for required and optional settings.
o Toseethe navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

o Select DHW DIRECT for the DHW BOILER PRIORITY 1. This in-
forms the control that the DHW tank s directly connected to the boiler.

Circulators and piping

o Piping must be primary/secondary as shown.

DHW
DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler manual
for recommended sizing. DHW circulator supplied by installer.
For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

FAN COIL

o Multiple zones with circulators controlled by a zone controller.

o Size circulators for required flow. Fan coil circulators supplied
by installer.

RADIANT

o Radiant load must be less than 30% of total heat loss.

o Size circulator for required flow. Radiant circulator supplied
by installer.

See Application 7a, page 22, for radiant heating
using independent temperature control for the
radiant zone, with no limit to the radiant load.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

This application applies only to multiple-zone space heating,
using a zone controller.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a circulator zone controller to control fan coil zone
circulators.

Provide a single-pole normally-closed contact relay, 120 VAC coil,
to disable fan coil zones during radiant call for heat.

The single-pole relay can be omitted if the
fan coil units are equipped with minimum
temperature aquastats.

U-CONTROL SETTINGS

(SEE NAVIGATION FLOW BELOW) D

XXX

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEM TYPE Select from list | DHW Direct |
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 1 Max On Time D
TIMES Boost Interval D
DHW Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply 150F |
Min Supply D
Max OD Reset D (70F) or as req’d
TEMPERATURES  Min OD Reset
Modulate On Diff D
Modulate Off Diff D
BO”_ER PRlORITY 2 Max On Time D
Min On Time D
- TIMES Boost Interval D
Fan coil zones Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 | OoN |
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list Note 1 (at left
Max Supply
BOILER PRIORITY 3 Min Supply D
Max OD Reset D (70F) or as req’d
. EIFERATURES Min OD Reset D (OF) or as req’d
Radiant zone Modulate On Diff D
<30% of total heat loss Modulate Off Diff D
D
Note 1 — Min On Time D
Select system type: TIMES E?;::ur:];e'g;ie' o
RSG = Slab on grade Postpump Time: D
RTS = Thin slab Circulator 1 | OFF |
RSU = Below floor CIRCULATORS Circulator 2 | ON |
- i [ ___ON |
RAF = Above floor Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING rous o
Circulator 3 D
Circulator 1 D
FREEZE PROTECT Circulator 2 D
CIRCS }
Circulator 3 D
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PIPING LEGEND

Additional zones FAN COIL UNIT(S) Additional zones I
|

X - Supplied by installer

DHW circulator *

.-: ﬁ

FAN COIL UNIT(S) -

BOILER circulator (shipped loose with boiler)

Radiant zone circulator *

]Eg_q_ﬁ_ RADIANT CIRCUIT

(<30% of total heat loss) @

120VAC power supply, 15-amp minimum rating
U-Control

Fan coil zone thermostats *

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

© 00 N O U R W N =

F®T Do not exceed 12 inches apart

@ DHW tank aquastat or sensor*
» 10 Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)

MINIMUM 11 Low water cutoff (if used) *

@ Boiler loop pipe size 12 Circulator zone controller *
Ultra-80, 105 13 SPST relay with 120 VAC coil *

Ultra-155, 230
14 Radiant zone thermostat *

Ultra-299, 399

16 Fan coil zone circulators *

21 Ultra boiler

22 Indirect water heater *

LEGEND 23 Flow/check valves *

24 Air separator with automatic air vent *

SUPPLY 25 Diaphragm-type expansion tank *
RETURN 26 Fresh water supply — install per applicable codes *

[_DHW |

BOILER

27 Tsolation valves *
28 Purge/drain valves *
29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

31 DHW Temperature and Pressure relief valve (install per boiler manual)

Fan coil thermostats

-------------------------------------------------------------------------------------- ; eee
. [ y Additional

H zones
. (if any)

1 P15 Make sure WMCR
Red Priority zone switc
2 6-pole is set to OFF.
3 i Remove factory
4 T | i jumper from
RADIANT ! " terminals
Thermostat @ g | Boiler chassis ground
! P1
| Green S eee
i 3-pole S P ;(2)0 \e/ﬁC i1 Addtional
T [ zones
1 P14 : | H i i
Blue | . -.S\'“.. J ' (if any)
2 3-pole | | ervice ' ° Fan coil zone
3 —_— | i circulators
1 P11 | e
Gray ! i
2 5-pole | .
3 i | 2
D> —: 9
4 | s 8  ====q
5 L . ] 7 =g
H - — 3 WEIL-MLAIN b LS S
L k 6wt PEER
H 2 ® p 5 SR B
SN U Control . =1
1 >>— ontro ; 4 codboooosy 11 BOILER
re : : 3 e i
P10 . - T H
Black |_ @ \ 2 “'E'_“ :
2-pole 9>_:§ | Slack 1 @
____Plz_____ ] Field wiring to
[%D_ ''''''' UAG-010 circulators DHW
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Application 11

CAST IRON RADIATORS | DHW (Direct-connected) | Small RADIANT zone (<30% of total heat loss)

Purpose

.

Single cast iron radiator zone.

Single radiant zone for small space (heating load less than 30%
of total heat loss — alternatively, see Application 7a, which does
not limit load sizes). Radiator zone is disabled during radiant
call for heat.

DHW piped directly to the boiler.

DHW priority — space heating is disabled during call for heat
from water heater.

U-Control setting notes

See the table at right for required and optional settings.

To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Circulators and piping

RADIATORS

RADIANT

Piping must be primary/secondary as shown.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

Size circulator for required flow.
Radiator zone circulator supplied by installer.

Radiant load must be less than 30% of total heat loss.

See Application 7a, page 22, for radiant heating
using independent temperature control for the
radiant zone, with no limit to the radiant load.

Size circulator for required flow. Radiant circulator supplied
by installer.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

.

Connect field wiring as shown on next page.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a relay to operate radiator circulator(s) and provide call
for radiator zone heating to U-Control input.

If using multiple zones, provide components and wiring needed
to operate zone components and provide call for heat to the
U-control input.

U-CONTROL SETTINGS

(SEE NAVIGATION FLOW BELOW) D

XXX

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEM TYPE Select from list | DHW Direct |
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 1 Max On Time D
TIMES Boost Interval D
DHW Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply [ T60F |
Min Supply D
Max OD Reset D (70F) or as req’d
TENIFIERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
Modulate Off Diff D
BO”_ER PRlORITY 2 Max On Time D
Min On Time D
- TIMES Boost Interval D
Radiator zone Prepump Time: b
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 | OoN |
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list Note 1 (at left
Max Supply
BOILER PRIORITY 3 S i
Max OD Reset D (70F) or as req’d
Radiant zone EIFERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
<30% of total heat loss Modulate Off Diff D
D
Min On Time D
Note 1 — TIMES Boost Interval D
Select system type: Prepump Time: D
RSG = Slab on grade Postpump Time: D
RTS = Thin slab Circulator 1
RSU = Below floor CIRCULATORS Circulator 2 [ ON |
RAF = Above Circulator 3 [____ON |
SR MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING rous o
Circulator 3 D
Circulator 1 D
FREEZE PROTECT Circulator 2 D
CIRCS }
Circulator 3 D
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PIPING

RADIANT CIRCUIT
(<30% of total heat loss) @ @

RADIATORS {{{#4if: {444

111

LEGEND

SUPPLY
RETURN

BOILER

4}—@4 Do not exceed

i12 inches apart

MINIMUM
@ Boiler loop pipe size
Ultra-80,105 | 1"
Ultra-155,230 | 1%”
Ultra-299,399 | 1%"

LEGEND

X - Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
Radiant circuit circulator *

120VAC power supply, 15-amp minimum rating
U-Control

Radiator zone thermostat *

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

© 00 N O O B W N -

DHW tank aquastat or sensor*

10 Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)

11 Low water cutoff (if used) *

14 Radiant thermostat *

15 2-pole relay *

16 Radiator zone circulator *

21 Ultra boiler

22 Indirect water heater *

23 Flow/check valves *

24 Air separator with automatic air vent *

25 Diaphragm-type expansion tank *

26 Fresh water supply — install per applicable codes *

N
Hy}

Isolation valves *
28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

w
o

Boiler relief valve (install per boiler manual)

31 DHW Temperature and Pressure relief valve (install per boiler manual)

RADIATOR SYSTEM
i . 1 THERMOSTAT
i . 1 P15 Pl Switching
: Red I relay
"""" 2 6-pole ! E
""""""" 3 : @
------------- 4 I emmmmeeeeeeeeesesessSSaSmmm--ssfoeasSaaaae
RADIANT 5 | . ‘
THERMOSTAT i Boiler chassis ground
6 .
P1
| G
' Green 3 ST—yAmml/g-ccct N @
| 3-pole cemooono g 120 VAC L i
| Power Ground Q== ===, Y H
! | —{ I -.\-':I.. Neutral o:.:.:.:.:.q::.:. E
1 P14 | ! B Service 120VAC  1___o° boooooas555555555555
Blue ! | [ ——
2 3-pole | . RADIATORS
3 |
|
T o [FEED)
Gray | | 2 Field wiring to 1 i
2 5-pole| S>—1 circulators —» i
3 | 2 : ! RADIANT
h r 9 H
4 L_9>_'-;a [im] WEIL-MCLAIN N 8 s
5 —— . < g
o UControl S - P
! : Back 5 oosasheoct ||
4 lLsy_—2 9-pole 4 : i1 BOLER
TR 3 eepeenped |
Black | 2 : !
2-pole O>—1 1
P12
__________ s UAG-011 DHW
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Application 12

FAN COIL zone | BASEBOARD zone | Small RADIANT zone (<30% of total heat loss)

Purpose

«  Space heating with a single zone of baseboard, single zone of
radiant and single zone of fan coil.

o The radiant load must be no more than 30% of the total heating
load to use the control strategy of this application. Alternatively,
see Application 7a, which does not limit load sizes.

«  Zoning with circulators.

U-Control setting notes

o See the table at right for required and optional settings.
»  Tosee the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Circulators and piping

«  Piping must be primary/secondary as shown.

FAN COIL

o Size circulator for required flow.
o Fan coil circulator supplied by installer.

BASEBOARD

o Size circulator for required flow.
»  Baseboard circulator supplied by installer.

RADIANT

o Radiant load must be less than 30% of total heat loss.

NOTICE See Application 7a, page 22, for radiant heating

using independent temperature control for the
radiant zone, with no limit to the radiant load.

Size circulator for required flow. Radiant circulator supplied

by installer.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

.

Wiring

Connect field wiring as shown on next page.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a relay to operate baseboard circulator and provide call
for heat to U-Control.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED

ADJUST OUTDOOR
ADD'L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

SYSTEM SETTINGS

DEFAULT (O MINUTES)

SYSTEM TYPE Select from list
Max Supply | 190F |
Min Supply D
Max OD Reset
TEMPERATURES ' jin 0D Reset
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 1 Max On Time D (30 minutes)
. TIMES Boost Interval D
Fan coil zone Prepump Time: D
Postpump Time: D
Circulator 1 |  ON |
CIRCULATORS Circulator 2 [ ON |
Circulator 3 | OFF |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list FTB or CIB
Max Supply | 180F |
Min Supply D
Max OD Reset
TEMPERATURES | jin 0D Reset
Modulate On Diff D
BOILER PRIORITY 2 M°d”'ate_OﬁD'ﬁ &
Max On Time D (30 minutes)
Min On Time D
Baseboard TIMES Boost Interval D
(Finned tube or cast iron) Prepump Time: 0
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 [ ON |
Circulator 3 | OFF |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list Note 1 (at left
Max Supply
BOILER PRIORITY 3 Min Supply D
Max OD Reset
Radiant zone TEMPERATURES | jin 0D Reset
Modulate On Diff D
<30% of total heat loss Modulate Off Diff D
D
Min On Time D
Note 1 — TIMES Boost Interval D
Select system type: Prepump Time: D
RSG = Slab on grade Postpump Time: D
RTS = Thin slab Circulator 1
= i | ON |
RSU = Below floor CIREULATCIRE g::gﬂ:::g::za —oN ]
RAF = Above floor MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | greviator 5
CISING Circulator 3 D
Circulator 1 D
FREEZE PROTECT Ciroulator 2 D
CIRCS Circulator 3 D
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PIPING LEGEND

* - i i
T RADIANT CIRCUIT - @ Supplied by installer
(<80% of total heat loss)

Fan coil zone circulator *
BOILER circulator (shipped loose with boiler)

Radiant zone circulator *

120VAC power supply, 15-amp minimum rating
U-Control

FAN COIL UNIT(S) *

Baseboard zone thermostat *

Supply temperature sensor — strap to supply line

Y ~+—29— Do not exceed

| 12 inches apart Return temperature sensor — strap to return line

© 00 N OO 0o B WN -

Fan coil zone thermostat *

\

=
o

Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)

@ 11 Low water cutoff (if used) *

14 Radiant thermosatat *
15 2-pole relay *
16 Baseboard zone circulator *

21 Ultra boiler

_MINIMUM LEGEND 23 Flow/check valves *
Boerioop e sze SUPPLY 24 Air separator with automatic air vent *

Ultra-80,105 | 1"

" — 25 Diaphragm-type expansion tank *
Ultra-155,230 | 1% phragm-type exp
¢ RETURN
Ultra-299,399 | 1%" 26 Fresh water supply — install per applicable codes *
FAN COIL

27 Tsolation valves *

BASEBOARD 28

Purge/drain valves *

RADIANT 29 Secondary piping connection for boiler loop *
BOILER 30 Boiler relief valve (install per boiler manual)
FIELD WIRING
H BASEBOARD
- 1 THERMOSTAT

oy H [

b P

E E H i Switching

I P15 b relay

i Red i @

"""" 2 6-pole o N
""""""" 3 SRS St o
------------- 4

RADIANT 5 | Boiler chassis ground
THERMOSTAT H 2
6 | P1 @ G — =
g 3 oA . Foy ]
! -pole N g 120 VAC L
coooooooooff) Ground Q= = === e )
! Power Neutral OE'E'E'E'E'E'IQ
1 P14 | | ° ‘e--o 120 VAC
Blue ! Sery|ce Hot O mmmmmmmmad
2 3-pole | switch
3 ——
|
i | m:.:.:.:.:.'p'::@
L
2 . I [
FAN COIL P> i | RADIANT
THERMOSTAT 3 | 7 P2 9 edd
4 L . Black .
>>—1 [m] WEIL-McLAIN Black 8 i
5 ____l . 7 L
| Control” | s 0
T . o -
o UContro U o I
L]
4 Lsyy—7 i 4 : i1 BOIER
ST g I P
P10 i : P ! L
Black | o
2-pole >>—i 1
_21_2 _______ % _____ Field wiring te—/
UAG-012 circulators FAN COIL

Part number 550-100-220/0122 33



ULTRA’ GAS-FIRED WATER BOILER - APPLICATION GUIDE

=3

Application 13

Single-zone BASEBOARD | DHW (System, as zone)

Purpose

Space heating with single zone of baseboard (finned tube or cast
iron). This application can be adapted for multiple baseboard
zones if piping components and controls are added to control
the zone circulators or zone valves and provide a call for heat
signal to the U-Control.

DHW piped as a separate zone.

DHW priority — space heating is disabled during call for heat
from water heater.

U-Control settings

.

See the table at right for required and optional settings.

To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Select DHW SYSTEM for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is a system zone, not
directly connected to the boiler.

Circulators and piping

Piping must be primary/secondary as shown.

DHW

DHW circulator must be sized for required flow and head loss.
DHW circulator supplied by installer.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

BASEBOARD

Single zone. Multiple zones can be used if zone controller and
piping components are added.

Size circulator for required flow.

Baseboard circulator supplied by installer.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

If using multiple zones of baseboard, provide components and
wiring needed to operate zone components and provide call for
heat to the U-control input.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D

WWSD TEMP
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
ADD'L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

SYSTEM TYPE Select from list
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 R PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2 | ON |
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply 180F |
Min Supply D
Max OD Reset D (70F) or as req’d|
ENFERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
BO R PRIOR Modulate Off Diff D
Max On Time D
- Min On Time D
DASED0ard TIMES Boost Interval D
ed tube or ca 0 Prepump Time: D
Postpump Time: D
Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 | ___ON |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
TEMPERATURES | Max O Reset o
Modulate On Diff D
Modulate Off Diff D
BOILER RITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING Circulator 3 D
FREEZE PROTECT  reulator D
Circulator 2 D
CIRCS Circulator 3 D
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PIPING

BASEBOARD (finned tube or cast iron)

>

Do not exceed+— —]
Y 12inchesaparti @
Ultra-80,105 | 1
Ultra-155,230 | 19"
Ultra-299,399 | 1%"
1 P15
Red
2 6-pole
BASEBOARD 3
THERMOSTAT 4 ______l
5 i
6 |
!
I
!
|
P14 | i 7
Blue | | #
3-polei 9>_
L>>—

Part number 550-100-220/0122

LEGEND

SUPPLY
RETURN

BASEBOARD

BOILER

FIELD WIRING

[1m] WEN-MCLAIN

UControl

LEGEND

X - Supplied by installer

1 DHW circulator *

2 BOILER circulator (shipped loose with boiler)

3 Baseboard circulator *

4 120VAC power supply, 15-amp minimum rating

5 U-Control

6  Baseboard thermostat *

7 Supply temperature sensor — strap to supply line

8  Return temperature sensor — strap to return line

9 DHW tank aquastat >*

10 Outdoor temperature sensor (supplied with boiler; install

if U-Control will be set for outdoor reset operation)
11 Low water cutoff (if used) *
21 Ultra boiler
22 Indirect water heater *
23 Flow/check valves *
24 Air separator with automatic air vent *
25 Diaphragm-type expansion tank *
26 Fresh water supply — install per applicable codes *
27 Isolation valves *
28 Purge/drain valves *
29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

Boiler chassis ground

G
Green 3 ———1/1/x------------- Ty
3-pole 2 N g 120 VAC
[ 1 \ p Power
' - Ne-Ce
| T‘.I Service
i ON/OFF switch

Field wiring to J

UAG-013 circulators DHW
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Application 14

Multi-zone BASEBOARD (Zone valves) | Multi-zone RADIANT (Zone valves) | DHW (Direct-connected)
(Radiant load must be <30% of total heat loss)

Purpose

o Space heating with multiple baseboard (finned tube or cast iron)
zones and multiple radiant zones, zoning with zone valves.

o The radiant load must be no more than 30% of the total heating
load to use the control strategy of this application. Alternatively,
see Application 7a, which does not limit load sizes.

«  DHW piped directly to the boiler.

o DHW priority — space heating is disabled during call for heat
from water heater.

U-Control setting notes

o See the table at right for required and optional settings.

o Tosee the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

o Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Circulators and piping

o  Piping must be primary/secondary as shown.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

BASEBOARD

e Multiple zones using zone valves.
o Size circulator for required flow.
o Baseboard circulator and zone valves supplied by installer.

RADIANT

o Multiple zones using zone valves. Radiant load must be less than
30% of total heat loss.

NOTICE See Application 7a, page 22, for radiant heating

using independent temperature control for the
radiant zone, with no limit to the radiant load.

Size circulator for required flow. Radiant circulator and zone

valves supplied by installer.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

Zone valve end switches and DHW aquastat activate the
U-Control. The U-Control activates the circulators for DHW
and radiant circuits.

This application applies only to multiple-zone space heating,
using a zone controller.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a relay to operate baseboard circulator.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED

ADJUST OUTDOOR
ADD'L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

SYSTEM SETTINGS

SYSTEM TYPE Select from list | DHW Direct |
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BO”_ER PR'OR'TY 1 Max On Time D (30 minutes)
TIMES Boost Interval D
DHW Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list FTB or CIB
Max Supply [ T60F |
Min Supply D
Max OD Reset D (70F) or as req’d
ENFERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff B
BOILER PRIORITY 2 gl ED G
Max On Time D (30 minutes)
Min On Time D
Baseboard TIMES Boost Interval D
(Finned tube or cast iron) Prepump Time: b
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 | OoN |
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list Note 1 (at left
Max Sup;:ly | As required |
Min Supply D
BOILER PRIORITY 3 TEMPERATURES Max OD Reset D (70F) or as req’d
Min OD Reset D (OF) or as req’d
Radiant zones Modulate On Diff D
Modulate Off Diff D
D
Note 1 — Min On Time D
Select system type: TIMES Boost Interval D
RSG = Slab on grade Prepump Time: b
RTS = Thin slab Postpump Time: D
= il SED Circulator 1 OFF
RSU = Below floor CIRCULATORS Circulator 2 [ ON |
RAF = Above floor Circulator 3 | ___ON |
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING rous o
Circulator 3 D
Circulator 1 D
FREEZE PROTECT Circulator 2 D
CIRCS }
Circulator 3 D
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PIPING

Additional zones = @ RADIANT CIRCUITS (<30% ot total heat loss)

i Additional zones

Additional zones

LEGEND

— MINIMUM
SUPPLY Boiler loop pipe size
| Ultra-80,105 | 1"
RETURN || yitra-155,230 | 14"

Ultra-299,399 | 1%"

BOILER
E ... 1 P15
H Red
frmmmmmne 2 6-pole
it il il 3
[y pin e, 4 ———
RADIANT
ZONE VALVE 5
END SWITCHES 6
1 P14
Blue
2 3-pole
3 ——
!
P11 |
1 Gra |
2 5-pole !
3 I
4 L
5 —

P10 .

Part number 550-100-220/0122

Black | :
2-pole >

Boiler chassis ground

P1

Green
3-pole

e - L]

=Y

Y
>

* =

W 00 N O OB WN -

10

LEGEND

Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
Radiant circuit circulator *

120VAC power supply, 15-amp minimum rating
U-Control

Baseboard zone valve end switches *

Supply temperature sensor — strap to supply line
Return temperature sensor — strap to return line
DHW tank aquastat or sensor*

Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)

Low water cutoff (if used) *

Radiant zone valve end switches *

2-pole relay *

Baseboard circuit circulator *

Ultra boiler

Indirect water heater *

Flow/check valves *

Air separator with automatic air vent *
Diaphragm-type expansion tank *

Fresh water supply — install per applicable codes *
Isolation valves *

Purge/drain valves *

Secondary piping connection for boiler loop *
Boiler relief valve (install per boiler manual)
DHW Temperature and Pressure relief valve (install per boiler manual)
Zone valves *

Bypass pressure regulator *

BASEBOARD
ZONE VALVE 0
END SWITCHES

Switching

E3----1-1-
E---T-T-

n

=
=
()

Ground

'““'";\‘ J 8
.;}20 VAC Ground Q== ===, . ﬁ i
ower '
H Neutral o:u:n:n:n:nq:n: o
-0\---0 N 120VAC 1 ___ScbeoosnesEISEEIZEIIS
Service Hot Ommmmmmmmmmmd

switch

[im] WENL-MLAIN

UControl

[}
'
'
P2 : :
Black H H
-pole H H RADIANT
9 - :
8  mmmmmm ey
H
[ FI I N
6 coooobd gﬂﬂ?ﬂ;‘_ﬂ:@
5 E.:.E.:.E.:F.E.:.:.U E E
4 : i1 BOLER
3 e femclad
'
2 L :
1 @
Field wiring to J
UAG-014 circulators DHW
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Application 15

Single-zone BASEBOARD | Single-zone RADIANT | POOL Heat exchanger
(Radiant load must be <30% of total heat loss)

Purpose

Single zone of radiant, single zone of baseboard (finned tube or
cast iron) and single zone for pool heat exchanger. This applica-
tion can be adapted for multiple zones if piping components and
controls are added to control the zone circulators or zone valves
and provide a call for heat signal to the U-Control.

Zoning with circulators.

U-Control setting notes

System type DHW SYSTEM is used for BOILER PRIORITY 3,
the WMPH zone. This prevents outdoor reset regulation of the
supply water temperature to the pool heater.

Circulators and piping

BASEBOARD

RADIANT

HEAT EXCHANGER

.

Piping must be primary/secondary as shown.

Single zone. Multiple zones can be used if zone controller and
piping components are added.

Size circulators for required flow.

Baseboard circulators supplied by installer.

Single zone. Multiple zones can be used if zone controller and
piping components are added.

See Application 7a, page 22, for radiant heating
using independent temperature control for the
radiant zone, with no limit to the radiant load.
Size circulators for required flow. Radiant circulators supplied
by installer.

Size circulator for required flow.

Typical application shown using Weil-McLain pool heat ex-
changer (WMBP).

Heat exchanger and circulator supplied by installer.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

.

Connect field wiring as shown on next page.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a relay to operate boiler circulator.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED

ADJUST OUTDOOR
ADD'L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

SYSTEM SETTINGS

SYSTEM TYPE Select from list FTB or CIB
Max Supply | ___180F |
Min Supply D
Max OD Reset D (70F) or as req’d
TENIFERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff B
BOILER PRIORITY 1 o ED G
Max On Time D
Baseboard TIMES Boost Interval D
(Finned tube or cast iron) Prepump Time: b
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2 | ON |
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list Note 1 (at left
Max SUPF?W | As required |
Min Supply D
BOILER PRIORITY 2 TEMPERATURES Max OD Reset D (70F) or as req’d
Min OD Reset D (OF) or as req’d
Radiant zone Modulate On Diff D
Modulate Off Diff D
Max On Time D
Note 1 — Min On Time D
Select system type: TIMES Boost Interval D
RSG = Slab on grade Prepump Time: D
RTS = Thin slab Postpump Time: D
e Circulator 1
RSU = Below floor CIRCULATORS Circulator 2 [ ON |
RAF = Above floor Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list DHW SYSTEM
Max Supply [ 0F |
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 3 D
Min On Time D
TIMES Boost Interval D
WMPH zone Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 | ON |
Circulator 3 | ___ON |
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | reuator ] b
CISING rous o
Circulator 3 D
Circulator 1 D
FREEZE PROTECT Ciroulator 2 D
CIRCS }
Circulator 3 D
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MINIMUM
Boiler loop pipe size
Ultra-80,105 | 1

Ultra-155,230 | 17"
Ultra-299,399 | 1%"

POOL
Aquastat

BASEBOARD
THERMOSTAT

WMPH POOL
EXCHANGER

WN =

—

A WN =

o= it oreurrs

RADIANT CIRCUITS
(<30% ot total heat loss)

PIPING

LEGEND

X - Supplied by installer

BASEBOARD circulator *

POOL HEAT EXCHANGER circulator *

U-Control

Baseboard zone thermostat *

P10

Black
2-pole

Part number 550-100-220/0122

BASEBOARD (finned tube or cast iron)

\ i Do not exceed %@4
12 inches apart |

0w N O O B WO N -

2

BOILER circulator (shipped loose with boiler)

120VAC power supply, 15-amp minimum rating

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

> I 10 Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)
11 Low water cutoff (if used) *
@ 14 Radiant zone thermostat *
15 2-pole relay *
16 RADIANT circulator *
18 Pool heater aquastat *
21 Ultra boiler
LEGEND 23 Flow/check valves *
SUPPLY 24 Air separator with automatic air vent *
m 25 Diaphragm-type expansion tank *
BASEBOARD 26 Fresh water supply — install per applicable codes *
27 Isolation valves *
RADIANT
28 Purge/drain valves *
XCHGR 29 Secondary piping connection for boiler loop *
BOILER 30 Boiler relief valve (install per boiler manual)
FIELD WIRING
RADIANT
THERMOSTAT
'l “‘
1 1
1 1
Switching L Y-R—- N
Y
O -
P1 @ G
Green 3 S ym/4-cmmet - Crou }
3-pole o 1;VAC & B . i
o Power Ground OF=====, § 0 1 '
..\-Ij.. J Neutral @=asoadast § § i
r
1]

120VAC

Service
switch

[m] WEIL-McLAIN

UControl

=N WwWHOTO N

UAG-015 circulators

Field wiring o J

POOL

BOILER

BASEBOARD
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Application 16

Single or Multi-zone SPACE HEATING | DHW (Direct-connected) | ISOLATION Heat exchanger (Tall buildings)
(Use where space heating system operating pressure is over 25 PSIG)

Purpose

U-CONTROL SETTINGS BT — VALUE MUST BE SET (OR VERFFIED) AS INDICATED

.

Isolation heat exchanger for applications with high system pres-
sure (over 25 PSIG), such as tall buildings. Typical application
shown using Weil-McLain WMBP brazed-plate exchanger.
Space heating via hot water feed to building terminal units.
Space heating circulator and heat exchanger primary circulator
are activated on call for heat by the heating system.

DHW piped directly to the boiler.

(SEE NAVIGATION FLOW BELOW) D

— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

«  DHW priority — space heating and heater exchanger heating are HIGH LIMIT D
disabled during call for heat from water heater. WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED

U-Control setting notes ADD'L HEAT DEMAND TYPE D

ADD’L HEAT DEMAND TIME D

.

See the table at right for required and optional settings.

To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7.

Select DHW DIRECT for the DHW BOILER PRIORITY 1. This
informs the control that the DHW tank is directly connected
to the boiler.

Circulators and piping

Piping must be primary/secondary as shown.

BOILER PRIORITY 1

SYSTEM SETTINGS

SYSTEM TYPE

Select from list

TEMPERATURES

Max Supply

Max OD Reset
Min OD Reset
Modulate On Diff
Modulate Off Diff

Max On Time

TIMES Boost Interval
DHW Prepump Time:
DHW Postpump Time:
Circulator 1
o DHW circulator must be selected to handle the pressure drop CIRCULATORS Circulator 2 OFF
through the Ultra boiler, water heater and piping — see boiler Circulator 3 OFF

.

manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may

MAXIMUM RATE

MINIMUM RATE

SYSTEM TYPE

Select from list

CUs

require piping the water heater differently — see boiler manual Max Supply
and other applications in this guide. Min Supply
U-C . A . . Max OD Reset
. -Control is set for DHW priority — space heating will be TEMPERATURES | o o ot
discontinued during a call for DHW. Modulate On Diff
Modulate Off Diff
BOILER PRIORITY 2 Max On Time
HEAT EXCHANGER Min On Time

.

Size circulator for required flow and pressure drop.
Heat exchanger, piping components and circulator supplied by in-

Heat exchanger

TIMES

Boost Interval
Prepump Time:
Postpump Time:

O00O|0O00|0|0|000 (0000 lvlvivivivlw) UUUHHH lvAviviviv) OUUU%%'UU"H O0UU U|0000 %é

staller (except the boiler circulator, shipped loose with the boiler). Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3
SPACE HEATING MAXIMUM RATE
o Size circulator for required flow and pressure drop. MINIMUM RATE -
. . .. . . SYSTEM TYPE Select from list
o Terminal units, piping components and circulator supplied by T,
installer. Min Supply
Max OD Reset
TEMPERATURES Min OD Reset
BOILER Modulate On Diff
Modulate Off Diff
o See boiler manual for sizing. BOILER RITY 3
o Circulator shipped loose with boiler. Min On Time
«  Boiler loop piping can be provided using optional Easy-Up Not used TIMES EOOSt Inte_lr_yal )
Manifolds, available from Weil-McLain (see page 5). Prepump ime:
ostpump Time:
Circulator 1
iri CIRCULATORS Circulator 2
WIrlng Circulator 3
«  Connect field wiring as shown on next page. MAXIMUM RATE
«  Provide a relay to operate space heating circulator. MINIMUMIRATE
o For circulators connected to the U-Control, the maximum CIRCULATOR EXER- 8::23:22:;
circulator load is 2.2 amps each — if load is higher, provide a CISING Ciroulator 3
circulator relay or contactor for circulator power. Circulator 1
« DO NOT connect the outdoor sensor to the U-Control unless '(::?RECI:ESZE PROTECT Circulator 2
the water supply to the heat exchanger is to be reset based on Circulator 3

outdoor temperature.

Part number 550-100-220/0122
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PIPING
SUPPLY AND RETURN TO * =
SPACE HEATING
TERMINAL UNITS 1
2
3
WMBP
HEAT EXCHANGER 4
5
7
Red label— €
9
T OPERATING PRESSURE > 25 PSIG 10
Y VN
1
_ _ OPERATING PRESSURE <= 25 PSIG 7
%@’l Do not exceed 12 inches apart @ .
&k
16
® 21
@ 22
23
-~ g 2
— X ) @
SUPPLY N 25
Rl
RETURN 26
[ DHW .
MINIMUM 28
EXCHANGER @ 2
Ultra-80,105 | 1"
U155, 30 | @) T e
BOILER s Ultra-299,399 | 1%"
| — | 31
{mmmemmmmmmmmmmmmmmmmmeemmmmemmeemeeemeee—me—————e———nmm——n
el 1 P15
H Red
tmemmmmmmmmms. 2 6-pole
3
4 o e
5 | Remmmemmmemmeesseeoseoeeoe
6 !
!
I
!
1 P14 |
Blue !
2 3-pole |
3 =
|
1 ||
Gray | |
2 5-po|e! S>> —
3 I
4 |..9>_ @ WEIL-mM:LAIN
5 —_
! . ®
P UControl
g >
P10 | $
Black | Syt
2-pole |
P12 |

Part number 550-100-220/0122

LEGEND

Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
HEAT EXCHANGER PRIMARY circulator *
120VAC power supply, 15-amp minimum rating
U-Control

Supply temperature sensor — strap to supply line
Return temperature sensor — strap to return line
DHW tank aquastat or sensor*

Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)

Low water cutoff (if used) *

Space heating thermostat or call for heat contact *
2-pole relay *

SPACE HEATING circulator *

Ultra boiler

Indirect water heater *

Flow/check valves *

Air separator with automatic air vent *
Diaphragm-type expansion tank *

Fresh water supply — install per applicable codes *
Isolation valves *

Purge/drain valves *

Secondary piping connection for boiler loop *

Relief valves — boiler (install per boiler manual) and heat exchanger space
heating side

DHW Temperature and Pressure relief valve (install per boiler manual)

SPACE HEATING
CALL FOR HEAT

O

Switching
relay

........................................... -
1
------------ - 1]
n n
1] 1]
EREN L. ]
5/5/6(0/6|6
Ground LR T L ]
SO @ T
o~ H %:t/ H
Ground O== E %g E
Neutral Qoosos50s oo SPACE HEATING
120 VAC H S 4 CIRCULATOR
Hot Qm==m==mm=mm=d
Fuse !
Is-amp L
24vac - 9 HEAT EXCH.
I » 8 - PRIMARY
Fuse
12-amp| 7 ==-r
w4 {120vac . 6 oo
R —5 . @
P 4
- H
. 3 -t BOILER
7 P2 2 R
. Black 1 H
7 9-pole H
H
Field wiring to —
UAG-016 circulators DHW
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Multiple boiler operation options

Using the U-Control settings

ADDITIONAL HEAT DEMAND

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT

WWSD TEMP
ADJUST OUTDOOR

ADD’L HEAT DEMAND TYPE
ADD’L HEAT DEMAND TIME

1. The ADD’L HEAT DEMAND settings (the two red boxes above) are for
multiple boilers or multiple heating sources (an Ultra boiler collaborating
with a heat pump or a different boiler, for examples).

Additional heat demand DOES NOT PASS ON if the
system type is DHW Direct or Custom. Do not use this
setting on any boiler unless it is the last in the lead/
shadow sequence.

ADDITIONAL HEAT DEMAND settings

OFF

1. Function disabled — NO signal would be passed on to other boilers.

Type 1

1. This means the Ultra boiler is the primary heat source.

a.

42

When the Ultra boiler receives a call for heat, it begins its startup
sequence and also starts a delay timer (set as ADD’L HEAT DE-
MAND TIME).

When the ADD’L HEAT DEMAND TIME has elapsed, the U-
Control closes the “Additional heat demand contact,” terminals
P16-6 & 7.

Use P16-6 & 7 to start the next heat source.

If the next heat source is an Ultra boiler, connect from the first
boiler’s P16-6 & 7 terminals to the second boiler’s “Heat demand 1”
terminals (P11-4 and 5).

Program the second boiler’s ADD’L HEAT DEMAND TIME to
start a third boiler the same way, and so on to sequentially fire
multiple boilers.

Type 2

This means the boiler is the secondary heat source.

a.

When the U-Control receives a call for heat, it immediately activates
the “Additional heat demand contact,” terminals P16- 6 & 7. This
contact is used to start the next heat source immediately.

When the ADD’L HEAT DEMAND TIME has elapsed, the Ultra
boiler begins its startup sequence and continues to heat until the
demand is satisfied.

Type 2 assignment would generally only be used if the other heat
source is a different boiler or a heat pump, for example.

Type 3

This assigns the boiler as the LEAD boiler in a multiple boiler system.

a.

The LEAD boiler must have system supply and return sensors
mounted on the system supply and return pipes and wired to the
boiler. An outdoor sensor must also be installed if outdoor reset
is desired.

When the U-Control receives a call for heat, it begins its heating
sequence and starts the ADD’L HEAT DEMAND TIME delay timer.
When the ADD’L HEAT DEMAND TIME has elapsed, the U-
Control sends a 0-10 VDC proportional signal out its 0-10 VDC
output terminals, P16-1 & 2.

Additional Ultra boilers are called SHADOW boilers.

Connect the LEAD boiler output terminals (P16-1 & 2) to the first
SHADOW boiler’s 0-10 VDC input terminals, P15-5 & 6.

For the LEAD boiler and all additional boilers except the last
SHADOW boiler, connect P16-1 & 2 of each boiler to P15-5 & 6
of the next boiler.

Each SHADOW boiler will start and modulate based on the
0-10 VDC signal from the previous boiler.

The SHADOW boilers must be set up as Type 4 (see below). They
do not need their ADD’L HEAT DEMAND TIME values to be set.

Type 4

This assigns the boiler as a SHADOW boiler in a multiple boiler system.

a.

For Type 4 boilers, the ADDITIONAL HEAT DEMAND function
only applies to the Priority 1 system.

Wire the boilers as explained under Type 3, above.

Each SHADOW boiler must have system supply and return sensors
mounted on the system supply and return pipes and wired to the
boiler. An outdoor sensor must also be installed if outdoor reset
is desired.

Part number 550-100-220/0122
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Multiple boiler operation options (ontinueq)

Using the U-Control settings

SENSORS

1. Each Ultra boiler is shipped with three remote-mounted sensors — supply, return
and outdoor. Supply and return sensors are strap-on type.

a. Supply sensor — Every boiler must have its supply sensor attached to
the system supply piping. It must sense the temperature of the water going to
the system. (The boiler has an integral sensor that monitors boiler outlet water
temperature.) the LEAD boiler adjusts firing rate as needed to maintain system
supply temperature. Shadow boilers modulate according to the 0-10 VDC
signal from the lead boiler, but they turn on and off based on system supply
temperature.

b. Return sensor — Every boiler must have its supply sensor attached to the
system return piping to allow the boiler to monitor temperature rise through
the boiler.

c. Outdoor sensor — Install an outdoor sensor for each boiler if the multiple
boiler system will use outdoor reset.

NOTICE The description of each multiple boiler application in this guide
indicates which sensors are required to accomplish the intent of
the application.

THE OUTDOOR SENSOR SUPPLIED WITH
THE BOILER MUST BE INSTALLED UNLESS EXEMPTED BELOW:

IMPORTANT

In accordance with Section 303 of the 2007 Energy Act, this boiler is equipped
with a feature that saves energy by reducing the boiler water temperature as the
heating load decreases. This feature is equipped with an override which is provided
primarily to permit the use of an external energy management system that serves
the same function.

THIS OVERRIDE MUST NOT BE USED UNLESS AT LEAST ONE
OF THE FOLLOWING CONDITIONS IS TRUE:

« An external energy management system is installed that reduces the boiler
water temperature as the heating load decreases.

« This boiler is not used for any space heating.

« This boiler is part of a modular or multiple boiler system having a total input
of 300,000 BTU/hr or greater.

o This boiler is equipped with a tankless coil (not applicable to Ultra boilers).

ADDITIONAL HEAT DEMAND applications
Type 1 and Type 2 applications

1. Application 17a— Multiple heat sources applies this option to delay operation
of the Ultra boiler, allowing time for the primary heat source to satisfy the call for
heat from the thermostat, end switches, etc.

a.  The Ultra boiler is setup as Type 2.

b. When the room thermostat calls for heat at the Ultra boiler, the U-Control

immediately closes the contact across P16 terminals 6 and 7.

This contact is used to start the auxiliary heat source (wood stove, etc.)

d. The U-Control also immediately starts its ADD’L HEAT DEMAND TIME
timer (set at 60 minutes for this application). If this timer elapses and the call
for heat is still present, the Ultra boiler will fire.

e. The Ultra boiler will operate the boiler circulator and system circulator to
provide heat to the baseboard units.

f.  This application provides DHW using the Priority 2 functions of the Ultra
boiler. With the Priority 1 MAX ON TIME set to 0, the Ultra boiler will im-
mediately switch to DHW operation on any call from the DHW tank.

2. Other possible applications of Type 1/Type 2 —

a. Application 17 — Multiple heat sources could be setup with the Ultra boiler
specified as Type 2, with ADD’L HEAT DEMAND TIME set to 60 minutes,
typically. The aquastat (item 14) near the heat exchanger outlet would not be
used in this case. This setup would provide 60 minutes for the auxiliary heat

o

Part number 550-100-220/0122

source to satisfy demand before the Ultra boiler would fire
for space heating. The Ultra boiler will always respond to
a call for heat from the DHW tank.

b. Combustion air heater — An Ultra boiler could be
set as Type 2, with terminals P16-1 & 2 used to start a
combustion air heater. Set the time delay to 10 minutes to
allow time for combustion air heater to reach steady-state
operation before the Ultra boiler fires.

Type 3 and Type 4 — Sequential operation

Sequential operation is achieved by setting a time delay be-
tween boiler start-ups. This method is used in:

a. Application 18 — Multiple boilers
b. Application 19 — Multiple boilers
c. Application 20 — Multiple boilers
d. Application 21 — Multiple boilers.

Use the ADD’L HEAT DEMAND TIME setting to delay ac-
tivation of each successive boiler in a multiple boiler system.

a.  When one of the boilers receives a call for heat, the U-
Control starts the ADD’L HEAT DEMAND TIME timer.
Only when this timer elapses is the signal to start passed
on to the next boiler — that is, after this time elapses, the
U-Control sends a 0-10 VDC signal out of P16 terminals
1 and 2.

b. Typically, set the ADD’L HEAT DEMAND TIME to
5 minutes for all boilers except the last shadow boiler.

c.  Wire each boiler with its P16-1 & 2 output terminals
(0-10 VDC) going to the P15-5 & 6 terminals of the
next boiler.

Staging of boilers can also be improved by the setting of each

boiler’s MODULATE ON and MODULATE OFF differentials,

as explained below.

Set the SHADOW boilerss MODULATE ON DIFF and

MODULATE OFF DIFF settings at different values to cause

the SHADOW boilers to cycle at different system SUPPLY

temperatures. This will improve the sequential firing of

SHADOW boilers.

o The applications in this guide use ON/OFF values of
5°F/10°F for the first SHADOW boiler and 10°F/5°F for
the last SHADOW boiler.

o For systems with more than three boilers, these values can
be graduated to improve sequencing. Example: for four
boilers, use MODULATE ON DIFF values of 3/6/9 and
OFF DIFF values of 9/3/6.

NOTICE To.effectively use outdoor reset, all SHADQW
boilers must be have OUTDOOR sensors in-

stalled if the LEAD boiler is set up for outdoor
reset operation. The MAX SUPPLY, MIN SUP-
PLY, MAX OD RESET and MIN OD RESET
values must be set exactly as on the LEAD
boiler.

DO NOT use outdoor sensors and outdoor re-
set on multiple boilers supplying a system that
requires fixed high-temperature water, such as
DHW applications with the water heaters piped
in the system, not directly to one of the boilers.

NOTICE The modulating signal from U-Control P16 of one

boiler to P15 of the next is polarity sensitive.

Connect wires + to + and - to — as shown. That is,
P16-1 goes to P15-6 and P16-2 goes to P15-5.
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Application 17 — Multiple heat sources

ALTERNATIVE HEAT SOURCE as primary / ULTRA as back-up | Single-zone BASEBOARD or FAN COIL
DHW (Direct-connected)

Purpose

The main heat source for this system is a wood-fired boiler or
other alternative heat source. The Ultra boiler provides back-up
heating. In addition, the Ultra boiler provides domestic hot water
via an indirect water heater.

Space heating is with baseboard, fan coils or other. This applica-
tion can be adapted for multiple zones if piping components and
controls are added to control the zone circulators or zone valves
and provide a call for heat signal to the U-Control.

DHW piped directly to the Ultra boiler.

DHW priority — space heating is disabled for the Ultra boiler
during call for heat from the water heater.

Circulators and piping

Piping must be primary/secondary as shown.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control is set for DHW priority — space heating will be
discontinued during a call for DHW.

BASEBOARD

Size circulator for required flow. The circulator must be selected
to handle the head loss through the heat exchanger in addition
to the system heat losses.

ALTERNATIVE HEAT SOURCE

Provide a heat source (such as a wood-fired boiler, solar heat sys-
tem, etc.) with all controls and piping (per manufacturer’s instruc-
tions). A circulator must be supplied in the heat source piping.

HEAT SOURCE, associated piping and components, and all
circulators (except the boiler circulator) supplied by installer.

Select a heat exchanger for the required load. Use a shell and
tube exchanger as shown in the piping diagram. A brazed-plate
exchanger can be used, but only if the HEAT SOURCE system
is closed.

If more suited to the application, swap the shell side and tube
side of the exchanger versus the piping diagram.

ULTRA BOILER

See boiler manual for sizing.
Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

Provide a circulator zone controller to operate the baseboard
system circulator and provide call for heat to alternative heat
source and the Ultra boiler.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide and install an aquastat in the supply line from the heat
exchanger as shown. This aquastat will activate the Ultra boiler
if the supply water temperature falls below the aquastat setting.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM TYPE Select from list [ DHW Direct |
Max Supply [ 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply [ 180F |
Min Supply D
Max OD Reset D (70F) or as req’d
EIPERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
BO R PRIOR Modulate Off Diff D
Max On Time D
- Min On Time D
DASED0ard TIMES Boost Interval D
ed tube or ca 0 Prepump Time: D
Postpump Time: D
Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RITY 3
Min On Time D
TIMES Boost Interval D
Not usgd Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | greuator ] o
CISING Circulator 3 D
Circulator 1 D
FREEZE PROTECT Ciroulator 2 D
CIRCS Circulator 3 D

Part number 550-100-220/0122
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Do not exceed
12 inches apa

PIPING

!

BASEBOARD CIRCUITS

HEAT SOURCE
Wood-fired boiler,
solar heat system,
etc. — Install per
mfr’s instructions

AQUASTAT in
Heat Source
supply line

Return

OGN hAhWN=-

AP WON =

P12

P15
Red
6-pole

P14

Blue
3-pole

P10

Black
2-pole

i

MINIMUM
Boiler loop pipe size

Ultra-80,105 | 1"
Ultra-155,230 | 1%"
Ultra-299,399 | 1%"

>>—

Part number 550-100-220/0122

DRY CONTACT
To HEAT SOURCE
thermostat input

SEES

568 GEESSS

a8 SREES

[im] WEIL-MCLAIN

UControl

LEGEND

SUPPLY
RETURN

[ DHW |

BOILER

@

Circulator Zone
Controller

* =

© 0 N o UBREN -

10

Priority ON

LEGEND

Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
120VAC power supply, 15-amp minimum rating
U-Control

Baseboard (or fan coil) thermostat *

Supply temperature sensor — strap to supply line
Return temperature sensor — strap to return line

DHW tank aquastat or sensor*

Outdoor temperature sensor (supplied with boiler; install if U-Control will

be set for warm weather shutdown)

Low water cutoff (if used) *

Aquastat in supply line from HEAT SOURCE piping *
Circulator zone control *

System circulator *

Ultra boiler

Indirect water heater *

Flow/check valves *

Air separator with automatic air vent *
Diaphragm-type expansion tank *

Fresh water supply — install per applicable codes *
Isolation valves *

Purge/drain valves *

Secondary piping connection for boiler loop *

Boiler relief valve (install per boiler manual)

DHW Temperature and Pressure relief valve (install per boiler manual)

Alternative heat source and piping per mfr’s instructions

* (must include

a circulator and all piping and components specified in manufacturer’s

instructions)

Isolation heat exchanger (DO NOT use a brazed-plate exchanger when

connected to an open system) *

BASEBOARD
THERMOSTAT

Zone 1 _Zone 2

@ o [

-
out
To Expansion Module
g Neutral

oy
[

Priority ON Hot

BASEBOARD

120 VAC

Boiler chassis ground

3 el
Fuse 2 N ;zowxc
—— ower
e ypr D
iy — —) ervice
. ” g’:;g ON/OFF switch switch @
use
B 12-amp P2 9
120vac ... Black g  =emm-mee- ,
W 9-pole [
% 7 E N
® 6 i p
e 7B ceechecdd
: R
3
2
1
Field wiring to J
UAG-017 circulators DHW
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Application 17a — Multiple heat sources

NON-HYDRONIC PRIMARY HEAT SOURCE as Type 1 (LEAD) / ULTRA as Type 2 (BACKUP)

Single-zone or multi-zone BASEBOARD or FAN COIL

| DHW (Direct-connected)

Purpose

The main heat source for this system is a non-hydronic heating
unit, such as a wood-fired stove or warm-air furnace. The Ultra
boiler provides back-up heating. In addition, the Ultra boiler
provides domestic hot water via an indirect water heater.

Space heating is with baseboard, fan coils or other. This applica-
tion can be adapted for multiple zones if piping components and
controls are added to control the zone circulators or zone valves
and provide a call for heat signal to the U-Control.

DHW piped directly to the Ultra boiler.

DHW priority — space heating is disabled for the Ultra boiler
during call for heat from the water heater.

Circulators and piping

.

Piping must be primary/secondary as shown.

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

U-Control Priority 1 MAX ON TIME is set to 0 minutes. The
control will immediately switch to DHW heating on call from
the DHW aquastat.

BASEBOARD

Size circulator for required flow.
The baseboard circulator must be supplied by the installer.

ALTERNATIVE HEAT SOURCE

Provide a heat source (such as a wood-fired stove) with all con-
trols needed, per manufacturer’s instructions.

ULTRA BOILER

See boiler manual for sizing.
Circulator shipped loose with boiler.

Boiler loop piping can be provided using optional Easy-Up
Manifolds, available from Weil-McLain (see page 5).

Wiring

Connect field wiring as shown on next page.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide and install a room thermostat. The thermostat provides
a call for heat to the Ultra boiler. The Ultra boiler is set as ADD’L
HEAT DEMAND Type II — it will immediately pass the call
for heat on to the alternative heat source. If the ADD’L HEAT
DEMAND TIME elapses and the thermostat is still calling
for heat, the Ultra boiler will come on and provide heat to the
hydronic system.

Set the Ultra boiler Priority 1 MAX ON TIME
to 0 minutes. The boiler will immediately switch
to DHW mode on call from the DHW aquastat.

U-CONTROL SETTINGS E
(SEE NAVIGATION FLOW BELOW) D

— VALUE MUST BE SET (OR VERIFIED) AS INDICATED
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D

WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR
ADD’L HEAT DEMAND TYPE
ADD’L HEAT DEMAND TIME | 60minutes |

SYSTEM TYPE Select from list
Max Supply 180F |
Min Supply D
Max OD Reset
TEMPERATURES  Min OD Reset
Modulate On Diff D
BO R PRIOR Modulate Off Diff D
Max On Time [ Ominutes |
- Min On Time D
DASED0ard TIMES Boost Interval D
ed tube or ca 0 Prepump Time D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 [ ON |
Circulator 3 | ____ON |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list | DHW Direct |
Max Supply [ 150F |
Max OD Reset D
TEMPERATURES | \jin 0D Reset D
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
Min On Time |60 minutes |
D TIMES Boost Interval D
Prepump Time D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | greuator ] o
CISING Circulator 3 D
Circulator 1 D
FREEZE PROTECT Ciroulator 2 D
CIRCS Circulator 3 D

Part number 550-100-220/0122
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PIPING

Additional zones

BASEBOARD CIRCUITS
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12 inches apaI |
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1
2
3
4
@ @ s
6
7
8
9

Additional zones * _

® O

LEGEND 10
MINIMUM —
Boiler loop pipe size SUPPLY 11
Ultra-80,105 | 1"
Ultra-155,230 | 1%" RETURN 21

Ultra-299,399 | 1%"

22
BASEBOARD 23

BOILER 24
25
26
27
28
29
30

=
@

= O 3
38
FIELD WIRING
[P1(6] N memmmmeea >
White &  mmmmmmmee- >
7-pole o
S
T w
N

[im| WEIL-MCLAIN

UControl’

LEGEND

Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
System (or zone) circulator *

120VAC power supply, 15-amp minimum rating
U-Control

Room thermostat *

Supply temperature sensor — strap to supply line
Return temperature sensor — strap to return line

DHW tank aquastat or sensor*

Outdoor temperature sensor (supplied with boiler; install if U-Control will

be set for warm weather shutdown)
Low water cutoff (if used) *

Ultra boiler

Indirect water heater *

Flow/check valves *

Air separator with automatic air vent *

Diaphragm-type expansion tank *

Fresh water supply — install per applicable codes *

Isolation valves *
Purge/drain valves *
Secondary piping connection for boiler loop *

Boiler relief valve (install per boiler manual)

DHW Temperature and Pressure relief valve (install per boiler manual)

Alternative heat source, installed per mfr’s instructions *

DRY CONTACT
To HEAT SOURCE
thermostat input

Boiler chassis ground

Field wiring taj

3
I-—-— 2
1
P11
| Green  onomFsuien
!
I
I
I
9
8
7
. 6
. 5
i 4
{ < 3
I P2 2
‘ Black 1
i 9-pole
UAG-017a circulators

BOILER

G,W,B



ULTRA’ GAS-FIRED WATER BOILER - APPLICATION GUIDE

=3

Application 18 — Multiple boilers

Multiple Ultra boilers | Multiple-zone SPACE HEATING (Circulators with WMCR) | DHW (Direct-connected)

Purpose

Space heating with multiple Ultra boilers and multi-zone space
heating using baseboard, fan coils, or other (zoning with cir-
culators).

DHW piped directly to one boiler.

DHW priority — space heating and heater exchanger heating are
disabled during call for heat from water heater.

Circulators and piping

BASEBOARD or FAN COIL

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler
manual for recommended sizing. DHW circulator supplied by
installer.

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

Pipe the indirect water heater to the last SHADOW boiler. The
U-Control on the last SHADOW boiler is set to immediately
switch to DHW heating on call from the DHW aquastat. Set
system type to DHW-DIRECT.

Multiple zones.
Size circulators for required flow.

Zoning circulators supplied by installer.

BOILER

Ultra boiler piping must be primary/secondary as shown, with
the boiler piped in a secondary loop and the DHW piped to the
last SHADOW boiler.

See boiler manual for sizing.
Circulator shipped loose with each boiler.

Wiring

Connect field wiring as shown on next page.

This application applies only to multiple-zone space heating,
using a zone controller.

For circulators connected to the U-Control, the maximum
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

Provide a circulator zone controller for zone circulators.
Connect the DHW aquastat only to the last boiler in the series.

LEAD Boiler U-Control settings

XK — VALUE MUST BE SET (OR VERIFIED) AS LISTED

— DEFAULT ACCEPTABLE; CHANGE ONLY IF
DESIRED

D

See SHADOW
boiler settings on
pages 50 and 51

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED

ADD’L HEAT DEMAND TYPE

Type 3 — LEAD

ADD’L HEAT DEMAND TIME
SYSTEM SETTINGS

SYSTEM TYPE Select from list

Select type used

180 F or as req’d

Max Supply
Min Supply
Max OD Reset
TEMPERATURES Min OD Reset
Modulate On Diff
BOILER PRIORITY 1 Modulate Off Diff D
. Max On Time D
Space heating
TIMES Boost Interval D
(any type) Prepump Time: D
Postpump Time: D
Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 OFF

MAXIMUM RATE

MINIMUM RATE

SYSTEM TYPE Select from list

Max Supply

Min Supply

Max OD Reset
Min OD Reset
Modulate On Diff
Modulate Off Diff

TEMPERATURES

BOILERRRJORITY 2

Min On Time
Boost Interval
Prepump Time:
Postpump Time:

TIMES

Not used

Circulator 1
Circulator 2
Circulator 3

CIRCULATORS

MAXIMUM RATE

MINIMUM RATE

SYSTEM TYPE Select from list

Max Supply

Min Supply

Max OD Reset
Min OD Reset
Modulate On Diff
Modulate Off Diff

TEMPERATURES

BOILERRRJORITY 3

Min On Time
Boost Interval
Prepump Time:
Postpump Time:

TIMES

Not used

Circulator 1
Circulator 2
Circulator 3

CIRCULATORS

MAXIMUM RATE

MINIMUM RATE

Circulator 1
8:§I(i:\|LCJ;ATOR EXER- Circulator 2
Circulator 3
Circulator 1
FREEZE PROTECT i
Circulator 2
IRCS Circulator 3

000|000 |0|0|000|0000 | 000000 |U|0|00U00|0D000|0C0000O0 |O|0|0

Part number 550-100-220/0122
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PIPING

1 BASEBOARD or FAN COIL
! CIRCUIT

uITS
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x

Spacing limits:

4 pipe diameters MIN%@A

8 pipe diameters MAX
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*
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R @ i

@ Ultra-299, 399
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Boiler loop pipe size
Ultra-80,105 | 17 @

Ultra-155,230 | 1%"
"

®

-
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Part number 550-100-220/0122
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e |
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Black ] [
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1
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8
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o
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OUTDOOR

OUTDOOR P

SHADOW Boiler(s)

o QOO T,
————

[im] WERL-McLAIN

UCont

_— &—— 2

@ » Last
SHADOW Boiler

10 Black 2-pole

LEGEND
=Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
Zone circulators *

120VAC power supply, 15-amp minimum rating
U-Control

Zone thermostats *

Supply temperature sensor — strap to supply line
Return temperature sensor — strap to return line
DHW tank aquastat or sensor*

Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)

Low water cutoff (if used) *

Circulator zone controller *

Ultra boiler

Indirect water heater *

Flow/check valves *

Air separator with automatic air vent *
Diaphragm-type expansion tank *

Fresh water supply — install per applicable codes *
Isolation valves *

Purge/drain valves *

Secondary piping connection for boiler loop *
Boiler relief valve (install per boiler manual)
DHW Temperature and Pressure relief valve (install per boiler manual)

Manifolds, Weil-McLain Easy-Fit shown *

Boiler chassis ground

Field Iwtiring to
_circulators ]
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1 Nite r BOILER

- e =
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ONOFF
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Application 18 — Multiple boilers continues)

Multiple Ultra boilers | Multiple-zone SPACE HEATING (Circulators with WMCR) | DHW (Direct-connected)

U-Control setting notes
(LEAD boiler)
o Additional heat time is set to 5 minutes to delay start of next

boiler in sequence enough to allow system to respond. Change
this setting value if desired.

o See following pages for addition boiler setting information.

DO NOT set the LEAD boiler PRIORITY 1 SYS-
TEM TYPE to Custom or DHW. Shadow boilers
set to TYPE 4 will not work with these settings.

The modulating signal from U-Control P16
of one boiler to P15 of the next is polarity
sensitive.

Connect wires + to + and - to - as shown.
That is, P16-1 goes to P15-6 and P16-2 goes
to P15-5.

U-Control setting notes
(SHADOW boilers)

50

The modulating signal from U-Control P16
of one boiler to P15 of the next is polarity
sensitive.

Connect wires + to + and - to - as shown.
That is, P16-1 goes to P15-6 and P16-2 goes
to P15-5.

Set the ADD'L HEAT DEMAND TIME to 5
minutes, or longer if possible. This is the time
delay before the modulating signal will be passed
on to the next boiler in series for additional space
heating capacity.

Install system SUPPLY and RETURN sen-
sors and OUTDOOR sensor for every boiler,
as shown in the piping and wiring diagrams
for this application. Shadow boilers will only
start and stop based on their MODULATE ON
or OFF DIFF. This reduces the likelihood of
excessive cycling as heat demand changes.

Non-DHW SHADOW Boiler U-Control

settings

XXX

D

— VALUE MUST BE SET (OR VERIFIED) AS LISTED

— DEFAULT ACCEPTABLE; CHANGE ONLY IF
DESIRED

See other
boiler settings on
pages 48 and 51

BOILER SETTINGS

ADD’L HEAT DEMAND TYPE

Type 4 —- SHADOW

BOILER MODEL

HIGH ALTITUDE

HIGH LIMIT D

WWSD TEMP

ADJUST OUTDOOR
| Typed -SHADOW |
| Sminutes |

ADD’L HEAT DEMAND TIME

Select from list

SAME AS LEAD

SAME AS LEAD

Max Supply

Min Supply SAME AS LEAD
Max OD Reset SAME AS LEAD
Min OD Reset SAME AS LEAD
Modulate On Diff

Modulate Off Diff

SYSTEM TYPE
TEMPERATURES
: . P PP . »
PaACeE ed U TIMES
d DE

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

Circulator 1

CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE
MINIMUM RATE
SYSTEM TYPE Select from list
Max Supply
Min Supply
Max OD Reset
TEMPERATURES Min OD Reset
Modulate On Diff
Modulate Off Diff
BOILERRRJORITY 2 Max On Time
Min On Time
TIMES Boost Interval

Not used

Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

MAXIMUM RATE

MINIMUM RATE

SYSTEM TYPE

Select from list

TEMPERATURES

Modulate On Diff
Modulate Off Diff

BOILERRRJORITY 3

TIMES
Not used

Min On Time
Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

MAXIMUM RATE

MINIMUM RATE

CIRCULATOR EXER- | Girculator 1
S5l Gtz
FREEZE PROTECT  |gireulator 1
CIRCS Cireuiator 3

Olo|©
000|000 (O|0| 000 | OO0 O00000|0|0|0|(0C00|0000 O0O0000|0|0|0 H%HUUU w] %Hlllll
T|<(m
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Multiple Ultra boilers | Multiple-zone SPACE HEATING (Circulators with WMCR) | DHW (Direct-connected)

Application 18 — Multiple boilers «ontinue)

U-Control setting notes
(LAST SHADOW boiler)

The modulating signal from U-Control P16
of one boiler to P15 of the next is polarity
sensitive.

Connect wires + to + and - to - as shown.
That is, P16-1 goes to P15-6 and P16-2 goes
to P15-5.

The indirect water heater must be connected to
the LAST boiler in the sequence. This ensures that
the modulating signal from previous boilers will
be passed along to the next boiler.

Set the last SHADOW boiler Priority 1
MAX ON TIME to 0 minutes. The boiler
will immediately switch to DHW mode on call
from the DHW aquastat. MAX ON TIME is the
maximum time the boiler will continue to operate
under the current PRIORITY if a lower priority
is calling for heat.

Install system SUPPLY and RETURN sen-
sors and OUTDOOR sensor for every boiler.
Shadow boilers will start and stop based on
their MODULATE ON or OFF DIFF. This
reduces the likelihood of excessive cycling as
heat demand changes.

Select DHW DIRECT for the DHW BOILER
PRIORITY 2. This informs the control that the
DHW tank is directly connected to the boiler.

Part number 550-100-220/0122

DHW SHADOW Boiler U-Control settings

— VALUE MUST BE SET (OR VERIFIED) AS LISTED | See other
XXX boiler settings on
D — DEFAULT ACCEPTABLE; CHANGE ONLY IF pages 48 and 50
DESIRED
BOILER SETTINGS SET TO
BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D
WWSD TEMP OPT
ADJUST OUTDOOR . opr |
ADD'L HEAT DEMAND TYPE
ADD’L HEAT DEMAND TIME D

BOILER RR
Not used

RITY 3

SYSTEM TYPE Select from list SAME AS LEAD
Max Supply SAME AS LEAD
Min Supply SAME AS LEAD
Max OD Reset SAME AS LEAD

TEMPERATURES | \lin 0D Reset SAME AS LEAD
Modulate On Diff
Modulate Off Diff
Max On Time

TIMES Boost Interval

Prepump Time:
Postpump Time:

Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 OFF
MAXIMUM RATE
MINIMUM RATE
SYSTEM TYPE Select from list DHW-DIRECT
Max Supply
Max OD Reset
TEMPERATURES Min OD Reset
Modulate On Diff
Modulate Off Diff
Max On Time
Min On Time
TIMES Boost Interval

Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

OFF
OFF

MAXIMUM RATE

MINIMUM RATE

SYSTEM TYPE

Select from list

TEMPERATURES

Max Supply

Min Supply

Max OD Reset
Min OD Reset
Modulate On Diff
Modulate Off Diff

TIMES

Min On Time
Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

MAXIMUM RATE

MINIMUM RATE

Circulator 1
gigfl:\l%LATOR EXER- | Girculator 2
Circulator 3
Circulator 1
FREEZE PROTECT i
Circulator 2
CIRCS Circulator 3

-
O0O0|000|0|0|000|0000 |vAvivlvlvwiv] UUU||% UUU%U lelwiviv) %locl%i lvlwiiv) %HHlllll
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APPLICATION GUIDE

Application 19 — Multiple boilers

Multiple Ultra boilers | Multi-zone SPACE HEATING & DHW (In system) (Circulators with WMCR controllers)

Purpose

»  Space heating with multiple Ultra boilers, and baseboard or fan
coils, with DHW supplied by system piping.

« DHW connected to primary with a secondary connection.
Multiple DHW tanks are zoned with circulators.

o DHW priority (accomplished using a SPST relay, item 42, not
through the U-Control) — space heating is disabled during call
for heat from water heater.

Circulators and piping

DHW

o DHW circulators supplied by installer.

o The SPST relay (item 42) set for DHW priority disables space
heating as long as the U-Control Circulator 3 output is activated
— the duration of this domestic priority operation is determined
by the LEAD boiler’s Priority 1 MAX ON TIME setting. Set this
value to 60 minutes for typical application. This time can be
changed to suit job requirements. OMIT relay 42 if domestic
priority is not required.

BASEBOARD

o Size circulators for required flow.

LEGEND
22

* = Supplied by installer Indirect water heaters *

1 DHW circulators * 23 Flow/check valves *

2 BOILERcirculators (shipped loose with boiler) 24 Air separator with automatic air vent *

3 Zone circulators * 25 Diaphragm-type expansion tank *

4 120VAC power supply, 15-amp minimum rat- 26 Fresh aatey supply — install per applicable
ing €O

5 U-Control 27 Isolation valves *

6 Zone thermostats * 28 Purge/drain valves *

7 Supply temperature sensor — strap to supply 29 Secondary piping connection for boiler loop *

line
30

Boiler relief valve (install per boiler manual)
8 Return temperature sensor — strap to return

line 31 DHW Temperature and Pressure relief valve
(install per boiler manual)
9 DHW tank aquastats or sensor*
40 Weil-McLain Easy-Fit headers (or field-

10

fabricated equivalent) for connection of boiler

Outdoor temperature sensor (supplied with ler ;
or water heater piping to primary loop *

boiler; install if U-Control will be set for out-
door reset operation)

41 Distribution manifolds for piping to baseboard
11 Low water cutoff (if used) * or fan coil zones *

12 42

SPST relay, 120 VAC coil, normally open —
when closed, the space heating circulator

controller senses the priority zone is active and

Circulator zone controller for baseboard or fan
coil zones *

13 Circulator zone controller for DHW circulators * will PreventAlo t}}: €r lspace heatlllng zones from
o All zone circulators supplied by installer. running until the closure on the priority zone
21 Ultra boilers
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Boiler loop pipe size

Ultra-80, 105
Ultra-155,230 | 1%"
Ultra-299,399 | 12"
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Application 19 — Multiple boilers continued)

Multiple Ultra boilers | Multi-zone SPACE HEATING & DHW (In system) (Circulators with WMCR controllers)

BOILER

Piping must be primary/secondary as shown, with the boiler

piped in a secondary loop and the DHW piped in a secondary
loop with connections spanning the boiler connections.

LEAD Boiler U-Control settings

See boiler manual for sizing.

Circulator shipped loose with each boiler.

XXX

D

— VALUE MUST BE SET (OR VERIFIED) AS LISTED

— DEFAULT ACCEPTABLE; CHANGE ONLY IF

DESIRED

See SHADOW
boiler settings on
pages 55

Wiring

Connect field wiring as shown on page 52.

For circulators connected to the U-Control, the maximum

circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power.

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D

WWSD TEMP
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

5 minutes (see NOTICE on page 54

Provide two circulator zone controllers — one for DHW circula-

SYSTEM SETTINGS

tor zoning and the other for baseboard or fan coil zoning.

Provide SPST relay, 120 VAC coil, normally open contact if do-

mestic priority is required. (This configuration uses the priority
zone of the space heating WMCR zone controller.)

U-Control setting notes

settings. Circulator 1
CIRCULATORS Circulator 2
«  Tosee the navigation sequence to access the BOILER SETTINGS Circulator 3

See the tables on pages 54 and 55 for required and optional

and SYSTEM SETTINGS menus, see page 7.

before the modulating signal will be passed on
to the next boiler in series for additional heating

capacity.
DHW OPERATION — ADDITIONAL HEAT

BOILER PRIORITY 1
DHW

(must be set up
as DHW-SYSTEM)

Not used

SYSTEM TYPE

Select from list DHW-SYSTEM

TEMPERATURES

Max Supply

Max OD Reset
Min OD Reset
Modulate On Diff
Modulate Off Diff

TIMES

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

MAXIMUM RATE

MINIMUM RATE

Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

NoTIcE | The modulating signal from U-Control P16 of SYSTEM TYPE Select from list FTB or FCL
one boiler to P15 of the next is polarity sensitive. Max Supply
mg]xsoqupll?)gset
Connect wires + to + and - to — as shown. That TEMPERATURES | \in OD Reset
is, P16-1 goes to P15-6 and P16-2 goes to P15-5. Modutate On Diff
8 § BOILER PRIORITY 2 Modulsts OFf Dif
o Max On Time
NOTICE DO NOT set any boiler’s PRIORITY 1 SYSTEM .
TYPE to Custom or DHW-DIRECT. Shadow Space heating : TIMES Ero:pslt,rl,:‘;e{\i'ni;
boilers set to TYPE 4 will not work with these (baseboard or fan coil) Postpump Time:
i Circulator 1
settings. CIRCULATORS cliﬁﬂliigﬁ 2
Circulator 3
NOTICE DO NOT set the U-Controls for outdoor reset MAXIMUM RATE
operation. The system must provide boiler water MINIMUM RATE
suitable for DHW operation. SYSTEM TYPE Select from list
Max SSup;?Iy
Install system SUPPLY and RETURN sensors for mm oD Reset
NOTICE every boler TEMPERATURES | \8X S0 eSS
Modulate On Diff
Modulate Off Diff
NOTICE Set the ADD’L HEAT DEMAND TIME to 5 BOILERRRJORITY 3
minutes, or as desired. This is the time delay Min On Time
TIMES Boost Interval

NOTICE MAXIMUM RATE
DEMAND TIME: The additional heat demand MINIMUM RATE
time setting may have to be 0 minutes if the CIRCULATOR EXER- | GCirculator 1
DHW demand is large compared to total CISING 8::23:2:33
boiler capacity. If the timing is too long, the Circulator 1
boilers will not provide fast enough response. Eﬁ:\l’scESZE PROTECT 8:{33:;}8{%

NOTICE

[0}

4

The MAX ON TIME setting for Priority 1
will disable space heating for this amount of
time. At the end of this time, the U-Control
will switch to Priority 2

Olo|© O
000|000 |0|0|000|0000 |(OOD0DODO0DO|0 |0 |0 HHHUUU O UUUU%%' 0|0 %%H goo éUUUU %l
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Application 19 — Multiple boilers continues)

Multiple Ultra boilers | Multi-zone SPACE HEATING & DHW (In system) (Circulators with WMCR controllers)

SHADOW Boiler U-Control settings

— VALUE MUST BE SET (OR VERIFIED) As LISTED | See LEAD

XXX

boiler settings on

D — DEFAULT ACCEPTABLE; CHANGE ONLY IF pages 54

DESIRED

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D
WWSD TEMP
ADJUST OUTDOOR o, |

ADD’L HEAT DEMAND TYPE

Type 4 —- SHADOW

ADD’L HEAT DEMAND TIME

5 minutes (see NOTICE on page 54

SYSTEM TYPE Select from list FTB or FCL
Max Supply [ 150F |
Min Supply D
Max OD Reset D
TEMPERATURES | \in OD Reset D
Modulate On Diff D
BO R PRIOR Modulate Off Diff D
Max On Time D
PACE ed 0 TIMES Boost Interval D
baseboard or fa 0 Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 [  ON ]
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RRJORITY 2 Max On Time
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RRJORITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER-  greuator? o
CISING :
Circulator 3 D
FREEZE PROTECT | grovator? 0
CIRCS '
Circulator 3 D

Part number 550-100-220/0122
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Application 20 — Multiple boilers

Multiple Ultra boilers | Multiple loads on SECONDARY loops | DHW (Direct-connected)

Purpose LEGEND
o Space heating with multiple Ultra boilers, with multiple-zone )
baseboard space heating. * = Supplied by installer 22 Indirect water heater *
«  DHW piped directly to one boiler. 1 DHW circulator * 23 Flow/check valves *
o DHW priority — space heating and heater exchanger heating are 2 i . o .
disabled during call for heat from water heater. 2 BOILERcirculators (shipped loose with boiler) Air separator with automatic air vent
3 System circulator * 25 Diaphragm-type expansion tank *
H H™ e 26 Fresh wat ly — install licabls
C| rcu Iators and plplng 4 ilr%g()VAC power supply, 15-amp minimum rat- c;fises :va er supply — install per applicable
5  U-Control 27 TIsolation valves *
PRIMARY PIPING 6 Zone thermostats, typical * 28 Purge/drain valves *
o Provides crossover-style connection for multiple subsystems. 7 29 Secondary piping connection for boiler loop *

Supply temperature sensor — strap to suppl:
Each subsystem connects via a secondary loop take-off. T P P10 SUPPY

o Size circulator for required flow — primary (system) circulator
8 Return temperature sensor — strap to return

supplied by installer. line 31 DHW Temperature and Pressure relief valve
(install per boiler manual)

30 Boiler relief valve (install per boiler manual)

9 DHW tank aquastat or sensor*

40 Weil-McLain Easy-Fit headers (or field-
SUBSYSTEMS 10 Outdoor temperature sensor (supplied with fabricated equivalent) for connection of boiler

«  Subsystem supply/return piping must be connected to crossover b e S'C;)““Ol will be set for out- P Ree A D ey e
. . . 00r reset operation
bridges with secondary connections spaced apart as shown. P 41 Distribution manifolds for piping to baseboard
o Subsystems can use any means desired, such as baseboard, cast 11 Low water cutoff (if used) * or fan coil zones *
iron radiators, fan coils, heat exchanger or radiant. 43 ) .
i . 12 Typical — circulator zone controller for base- Balancing valves
o Provide controls and components needed for zoning (as shown board or fan coil zones *
in typical subsystem example). 45 Secondary connections to heating subsystems *
16 Baseboard zone circulators *
21 Ultra boilers
continued \ J
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ULTRA’ GAS-FIRED WATER BOILER - APPLICATION GUIDE

Piping overview

MINIMUM
Boiler loop pipe size

Ultra-80,105 | 17
Ultra-155,230 | 14"
Ultra-299,399 | 1%%"

Piping uses a crossover bridge for each sub-
system. The subsystem supply and return
pipes must be connected using a secondary
connection from the bridge as shown.

Use the balancing valves in the crossover
bridge lines to balance flow as needed.

A typical subsystem comprised of base-
board heating zones with zone circulators
is illustrated. The wiring diagram on the
opposite page shows the circulator zoning
panel for this subsystem.

Other subsystems could provide heat for
radiant heating, fan coil units, pool heat
exchangers, etc.

Domestic hot water is supplied by an in-
direct water heater piped to the last boiler
in the LEAD/SHADOW sequence. When
the DHW aquastat calls for heat, the boiler
circulator turns off and the DHWcirculator
turns on. Other boilers continue to provide
heat to the system.

The major advantage to the two-pipe pri-
mary/secondary method shown here is that
all subsystems receive supply water at the
same temperature. Temperature can then
be regulated in the subsystem as needed.
In contrast, a one-pipe primary/secondary
system loses temperature as heat is ex-
tracted by subsystems around its perimeter.

Part number 550-100-220/0122
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ULTRA’ GAS-FIRED WATER BOILER - APPLICATION GUIDE

Application 20 — Multiple boilers «ontinueq)

Multiple Ultra boilers | Multiple loads on SECONDARY loops | DHW (Direct-connected)

DHW

DHW circulator must be selected to handle the pressure drop
through the Ultra boiler, water heater and piping — see boiler

LEAD Boiler U-Control settings

manual for recommended sizing. DHW circulator supplied by XXX ~ VALUE MUST BE SET (OR VERFIED) AS LISTED Egi(leerS?eAt':iDn%\sNon
installer. D — DEFAULT ACCEPTABLE; CHANGE ONLY IF page 59

For some large indirect water heaters, the required flow rate may
require piping the water heater differently — see boiler manual
and other applications in this guide.

Pipe the indirect water heater to the last SHADOW boiler. The
U-Control on the last SHADOW boiler is set to immediately
switch to DHW heating on call from the DHW aquastat. Set
system type to DHW-DIRECT.

DESIRED

BOILER SETTINGS

BOILER MODEL Verify model number is correct
HIGH ALTITUDE Set to YES if high altitude
HIGH LIMIT D

WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
BOILER ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED

ADD’L HEAT DEMAND TYPE
ADD’L HEAT DEMAND TIME

Type 3 — LEAD
| Sminutes |

SYSTEM SETTINGS

Ultra boiler piping must be primary/secondary as shown, with
the boiler piped in a secondary loop and the DHW piped to the
last SHADOW boiler.

See boiler manual for sizing.
Circulator shipped loose with boiler.

SYSTEM TYPE | Select |

Select from list

[ 180F |
Wiri Max SUPF?')’
II’II‘Ig Min Supply
Max OD Reset
C ¢ field wiri h 56 BOILER PRIORITY 1 [aesilli s FVre eyt
° onnec le WIrng as s an OE page 6. _ Modulate On Diff
e For circulators connected to the U-Control, the maximum Modulate Off Diff D
circulator load is 2.2 amps each — if load is higher, provide a Select system - D
circulator relay or contactor for circulator power. type most rep- v Om Vi D
«  Provide ':1111 piping and controls needed for each subsystem resentative of TIMES Boost Interval D
connected. subsystems con- Erepump T|r_ne:' D
ostpump Time: D
- nected Circulator 1 OFF
U-Control setting notes CIRCULATORS Circulator 2
Circulator 3

See the tables on pages 58 and 59 for required and optional
settings.

MAXIMUM RATE
MINIMUM RATE

«  To see the navigation sequence to access the BOILER SETTINGS SYSTEM TYPE Select from list
and SYSTEM SETTINGS menus, see page 7. Max Supply
. . Min Supply
The modulating signal from U-Control P16 of Max OD Reset
NOTICE one boiler to P15 of the next is polarity sensitive. TEMPERATURES | Min 0D Reset
. Modulate On Diff
Connect wires + to + and - to — as shown. That BOILERPRIGRITY 2 Modulate Off Diff
is, P16-1 goes to P15-6 and P16-2 goes to P15-5. Min On Time
R . TIMES Boost Inten_/al
NOTICE Set the ADD LHEAT DEMAND TIME to 5 min- Not us d Prepump Time:
utes, or as desired. This is the time delay before Postpump Time:
the modulating signal will be passed on to the Circulator 1
next boiler in series for additional space heating CIRCULATORS gircu:aiorg
Irculator

capacity.
DO NOT set the LEAD boiler PRIORITY 1 SYS-

MAXIMUM RATE
MINIMUM RATE

NOTICE

TEM TYPE to Custom or DHW. Shadow boilers SYSTEM TYPE Select from list
set to TYPE 4 will not work with these settings. Max Supply
Min Supply
NOTICE LAST SHADOW boiler only — Select DHW TEMPERATURES Max OD Reset
DIRECT for the DHW BOILER PRIORITY 2. VT
This informs the control that the DHW tank is BOILERPRIGRITY 3 Modulate Off Diff
directly connected to the boiler Min On Time
Boost Interval
NOTICE Install system SUPPLY and RETURN sen- Not used TIMES Prepump Time:
sors and OUTDOOR sensor for every boiler, Postpump Time:
as shown in the piping and wiring diagrams Circulator 1
for this application. Shadow boilers will only CIRCULATORS g::zﬁ::tg:g

excessive cycling as heat demand changes. CIRCULATOR EXER- | Circulator 1
| Circulator 2
NOTIGE | Setthe last SHADOW boiler MAXONTIME | CISING irculator 3
to 0 minutes. The boiler will immediately FREEZE PROTECT Circulator 1
switch to DHW mode on call from the DHW CIRCS g:ﬁgﬂ:ggg

(9}

8

start and stop based on their MODULATE ON
or OFF DIFF. This reduces the likelihood of

aquastat.

MAXIMUM RATE

MINIMUM RATE

000|000 |0|0|0O00|0000 | 000000 |U|0|0|C00|0000 |(|C0C0D00OO0 (0|0 U%

Part number 550-100-220/0122
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Application 20 — Multiple boilers «ontinueq)

Multiple Ultra boilers | Multiple loads on SECONDARY loops | DHW (Direct-connected)

Non-DHW SHADOW Boiler U-Control

DHW SHADOW Boiler U-Control settings

DESIRED

settings
— VALUE MUST BE SET (OR VERIFIED) AS LISTED | See LEAD
boiler settings on
D — DEFAULT ACCEPTABLE; CHANGE ONLY IF page 58

— VALUE MUST BE SET (OR VERIFIED) AS LISTED

— DEFAULT ACCEPTABLE,; CHANGE ONLY IF

DESIRED

See LEAD
boiler settings on
page 58

BOILER SETTINGS

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D

WWSD TEMP OPT

ADJUST OUTDOOR
ADD'L HEAT DEMAND TYPE
ADD'L HEAT DEMAND TIME

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D

WWSD TEMP OPT

ADJUST OUTDOOR
ADD'L HEAT DEMAND TYPE
ADD'L HEAT DEMAND TIME D

SYSTEM TYPE Select from list SAME AS LEAD
SYSTEM TYPE Select from st SAME AS LEAD manx sSuPlﬁly gmg 22 tEﬁB
in Supply | SAME AS LEAD |
X bty SAME AS LEAD Max OD Reset SAME AS LEAD
in Supply SAME AS LEAD TEMPERATURES N
M D R Min OD Reset SAME AS LEAD
TEMPERATURES | X (D Rese! Sttt Modulate On Diff | IS N
Min OD Reset SAME AS LEAD .
' Modulate Off Diff
Modulate On Diff BOILER PRIOR :
Modulate Off Diff [____10F | = Max On Time | 0minutes |
BO R PRIOR Max On Time D
nace he . TIMES Boost Interval D
TIMES Boost Interval D ' ° Prepump Time: D
pace nead 0 Prepump Time: D Postpump Time: D
Postpump Time: D Circulator 1
Circulator 1 OFF CIRCULATORS Circulator 2 [ ON |
CIRCULATORS Circulator 2 [ on | Circulator 3
Circulator 3 MAXIMUM RATE D
MAXIMUM RATE D MINIMUM RATE D
MINIMUM RATE D SYSTEM TYPE Select from list DHW-DIRECT
SYSTEM TYPE Select from list D Max Supply [ 190F |
Max Supply D
Min Supply D Max OD Reset D
TEMPERATURES | Max OD Reset D TEMPERATURES " yfin 0D Reset D
Min OD Reset D Modulate On Diff D
Modulate On Diff B Modulate Off Diff D
Modulate Off Diff BO R PRIOR Max On Time D
BOILERRRJORITY 2 max OOn 1'_I"|me Min On Time
in On Time D TIMES Boost Interval D
Not used TIMES Boost Interval D D Prepump Time: D
|P3repump T_'l_’T‘e: _ B Postpump Time: D
ostpump Time: Circulator 1 T
Circulator 1 D CIRCULATORS Circulator 2
CIRCULATORS g:;iﬂ:ztg; g B Circulator 3
MAXIMUM RATE D MEXIMOMIRATE D
MINIMUM RATE D
MINIMUM RATE D "
SYSTEM TYPE Select from list D SYSTEMITYEE ;e'ecst f'°T st B
Max Supply D ax supply D
Min Supply Min Supply D
Max OD Reset B TEMPERATURES | Max OD Reset b
TEMPERATURES Min OD Reset D
Min OD Reset D .
Modulate On Diff D Modulate On Diff D
; D Modulate Off Diff D
Modulate Off Diff
BOILER'PRIORITY 3 BOILER RRJORITY 3
i : Min On Time D
Min On Time
TIMES Boost Interval g Not used TIMES Boost Interval D
Not usgd Prepump Time: D Prepump Time: D
Postpump Time: D Postpump Time: D
Circulator 1 D Circulator 1 D
CIRCULATORS Circulator 2 D CIRCULATORS Circulator 2 D
Circulator 3 D Circulator 3 D
MAXIMUM RATE D MAXIMUM RATE D
MINIMUM RATE D MINIMUM RATE D
CIRCULATOR EXER-  Greviator f D CIRCULATOR EXER-  Cireulator ! o
CISING Circulator 2 D CISING Circulator 2 D
Circulator 3 D Circulator 3 D
Circulator 1 D Circulator 1 D
EﬁECESZE PROTECT Circulator 2 D ETQRECESZE PROTECT Circulator 2 D
Circulator 3 D Circulator 3 D
59

Part number 550-100-220/0122
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Application 21 — Multiple boilers

BASE LOADING with ULTRA boilers | DHW (Direct connected)

Purpose

On an existing or new installation, provide base loading with

high-efficiency Ultra boilers.

* =

LEGEND

Supplied by installer

25

Diaphragm-type expansion tank *

«  Usealarge boiler only as needed, such as during high heat 1 DHW circulator * 26 Fresh water supply — install per applicable
demand periods (low outdoor temperature periods). 2 Ultra BOILER circulators (shipped loose with codes *
o The DPST switching relay, SPST relay and outdoor tempera- boiler) 27 Tsolation valves *
ture.control shown 1n.th1s application automatically enable 3 System circulator (typical in-line pump 28 Purge/drain valves*
or disable the large boiler — at outdoor temperatures above hown)* N i . .
the outdoor temperature control setting, the large boiler is shown. 29 Secondary piping connection for boiler loop
not enabled. At colder outdoor temperatures, when the load 4 120VAC power supply, 15-amp minimum rat- 30 Boiler relief valve (install per boiler manual)
is higher, the large boiler is enabled. mng 31 DHW Temperature and Pressure relief valve
e An alternate method is to use a MOD-CON-CNC control- 5  U-Control (install per boiler manual)
ler. This device provides automatic switching of base load 7 Supply temperature sensor — strap to supply 40 Weil-McLain Easy-Fit headers (or field-
boilers based on outdoor temperature and also provides line fabricated equivalent) for connection of Ultra
boiler sequencing. boiler piping to primary loop *
Th ded t t tti in thi licati 8  Return temperature sensor — strap to return
° € recommended temperature setiings in this application are line 45 Large boiler, either existing or new installation
based on typical baseboard, radiator or fan coil systems. For _ typically a commercial-sized forced draft
i i i 9 DHW tank aquastat or sensor* ypicaty
radiant systems or any other lower temperature installation, q Tl Gm Gt fnalktitoms — @am b e
set the U-Control and system aquastat temperatures as needed. 10 Outdoor temperature sensor (supplied with or more forced draft boilers or one or more
NOTICE DO NOT set the system aquastat (item 46) boiler; install ifU-Control will be set for out- Ultra Commercial boilers for new or boiler
higher than 180°F. The Ultra boilers will lockout door reset operation) replacement installations
g telm}ifrature T}ﬁeﬁsi(sslggnget the Ultra LFizggl): 11 Low water cutoff (if used) * 46 System aquastat — See NOTICE at left
oiler Priority temperature 13 q
Relay, 120 VAC coil, SPST *
lower than the system aquastat setting. €lay, coi 47 Outdoor temp'erature control (Ho.neywell
o ] . 15 DPST switching relay * T6031A or equivalent) — break on rise — to
«  DHW is piped directly to one of the Ultra base load boilers. If o ) shut off large boiler(s) above the outdoor con-
additional DHW capacity is required, pipe the DHW units in a Wlkiza bl trol setpoint (typically between 40°F and 50°F)
secondary loop as in Application 19 — Multiple boilers, page 52. 22 Indirect water heater *
i o ; 46 System thermostat or system heat demand
DHW priority — space heating is disabled on the DHW boiler 23 Flow/check valves * contact
during call for heat from the water heater.
24 Air separator with automatic air vent *
FIELD WIRING
DHW AQUASTAT Boiler chassis ground 9 Field wiring to
circulator
1 © 8
SYSTEM 2 v i | 3 T Uamgee- 0 7
THERMOSTAT 3 UControl (7} e lVe 120 VAC 8
4 oelle 5
5 — G B Senvice
S, | 1 S5ee over “ P2 | 5
Switching i PPLY T T T T ST T T TRk
rela: i @ (0 1 ST o 9-:;:'& B amsanad ‘E‘“‘“.‘i“‘@
v : 2 N f P12 ]
(01 ST .- | ® g?'l?&DOW Boiler 2LV
H RETURN OUTDOOR P10 Black 2-pole @y
Remove factory jumper on : .
terminals L1 t i -1 SHADOW Boiler(s) ®@
v ---Com == 2 "7 Pi1Green 2 L _rEED-- .. Co
3
_________________ —. G- —Ceinne
Grou.n_d__' : VEV)E? g —>>— gekﬁ_.
H o 1 ite H
] 6 ! ON/OFF switch switch
Ground &6 § | 7-pole 7 —_—— Field wiring to
Neutral @=aeed ! p— 9 circulator:
120 VAC i o suPPLY o ' PO
Hot or=====2 : = D13 1 UControl 7
: LK ; 5
4 3
() @ M RETURN i
o) ° o g ¢
ool SR P s, b R
OUTDOOR 1
Modulatin iri
output (0~ 10 VDO LEAD Boiler [Fleld wiring to circulators and relay
1 P15
2 Red
2 f 7654321 BB ®
4 7-pole
5 Lo SYSTEM
6 — i ———-—-—)>—
SUPPLY |
P14 —
- @y 1 Bl — @
ra -pole arge boiler
5-pole 3 oy [ weremaam thermostat 1 T BOILER
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RETURN

Black
2-pole

UControl’

UAG-021

input terminad  @----
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PIPING
’ S¥s, Piping is shown as direct connect ONLY to accommodate
REFUEM existing systems. When possible, use primary/secondary
RN piping as shown at right. Even for existing systems,

it is better to convert the piping to primary/secondary
as shown. This prevents hot water from flowing through
the large boiler when it is not operating.

Lar
geBOHer
LEGEND

SUPPLY
RETURN

[ DHW

ULTRA

Recommended sizing

« For best results in heating response, and to avoid excessive cycling in changeover between
boilers, size the Ultra boiler total input to at least the minimum input of the large boiler.

« If adding Ultra boilers for base loading with an existing large boiler, consider replacing
the forced draft burner with a hi-lo or modulating burner. This will provide a turndown
in boiler firing rate and reduce the recommended input for the base load boilers. It will
also improve the large boiler’s efficiency since the combustion efficiency will usually
increase noticeably at low fire.

Piping overview

« This example can apply to an existing large boiler, such as a commercial-sized forced draft
cast iron sectional boiler like the Weil-McLain 80 or 88 series.

« For a new system installation, you could use one or more Ultra Commercial boilers for
the large boiler, with one or more Ultra Residential boilers for the base load units.

Part number 550-100-220/0122

B o T p———
diameters

Boiler loop circulator
and flow/check valve

. PREFERRED
v PIPING

A

Large
T boiler .-

-

S¥Sre
Sty £

n

MINIMUM
~ T @ Boiler loop pipe size

Ultra-80,105 | 17
Ultra-155,230 | 14"
Ultra-299,399 | 1%"

« The piping is shown with a conventional direct-connected system.
The preferred method would be to pipe the large boiler(s) on a
secondary loop as shown in the inset, upper right. The Ultra Resi-
dential boilers must be piped on a secondary loop as shown above.

« The indirect water heater is connected to one of the Ultra boilers,
ensuring that DHW generation always takes advantage of the Ultra
boiler’s high efficiency.

« For each Ultra boiler, strap a supply sensor and return sensor to
the system piping as shown.
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Application 21 — Multiple boilers «ontinueq)

BASE LOADING with ULTRA boilers | DHW (Direct connected)

SYSTEM PIPING

«  Size system circulator for required flow — system circulator

LEAD Boiler U-Control settings

supplied by installer.
. o s . — VALUE MUST BE SET (OR VERIFIED) A LISTED | See SHADOW
o Piping shown in this example is direct-connected, and is accept- XXX boiler settings on
able for an existing installation, but primary/secondary piping — DEFAULT ACCEPTABLE CHANGE ONLY IF age 59
is preferred. For boiler replacement and new installations, use a D SRS Pag
secondary circuit for the large boiler(s) as shown in the piping

diagram inset.

BOILER SETTINGS

DHW
« DHW circulator must be selected to handle the pressure drop BOILER MODEL =
through the Ultra boiler, water heater and piping — see boiler HIGH ALTITUDE
manual for reccommended sizing. DHW circulator supplied by HIGH LIMIT D
installer. WWSD TEMP
o For some large indirect water heaters, the required flow rate may ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED

require piping the water heater differently — see boiler manual ADD’L HEAT DEMAND TYPE

Type 3 — LEAD

and other applications in this guide.

o Pipe the indirect water heater to the last SHADOW boiler. The
U-Control on the last SHADOW boiler is set to immediately
switch to DHW heating on call from the DHW aquastat. Set

ADD’L HEAT DEMAND TIME

system type to DHW-DIRECT. SYSTEM TYPE Select from list
Max Supply
BOILER ROILER PRIOR Min Supply
. . . . 2 Max OD Reset
o Ultra boiler piping must be primary/secondary as shown, with TEMPERATURES |\ S et
the boiler piped in a secondary loop and the DHW piped to the Modulate On Diff
last SHADOW boiler. Arge DOotie Modulate Off Diff
o See boiler manual for sizing piping. enabled Max On Time
o Circulator shipped loose with boiler. TIVES Boost Interval

Prepump Time:

Wll'lrlg o epresenta Postpump Time:
o o Circulator 1

«  Connect field wiring as shown on page 60. £ 2 CIRCULATORS Giroulator 2

o For circulators connected to the U-Control, the maximum O ected Circulator 3

circulator load is 2.2 amps each — if load is higher, provide a MAXIMUM RATE

circulator relay or contactor for circulator power. MINIMUM RATE

~ ~
0|0 lvlwiw) [wiw)] :

o Provide and install a DPST switching relay, a SPST relay with SYSTEM TYPE Select from list
120 VAC coil and an outdoor temperature control (Honeywell Max Supply
T6031A or equivalent). Set the outdoor temperature BO R PRIOR Min Supply 0F
control between 40°F and 50°F for most installations. = TEMPERATURES | Max OD Reset 0F
Mount the sensing bulb outside using an outdoor shield. Locate Min OD Reset
the bulb away from direct sunlight and in a location not subject arge boile Modulate On Diff
. . . Modulate Off Diff
to snow, ice or debris accumulation. OT e .
dDICC Max On Time
= Min On Time
U-Control setting notes TIMES B v

Prepump Time:

«  See the tables on pages 62 and 63 for required and optional 0 epresents Postpump Time:
settings. e O b e Circulator 1

o Tosee the navigation sequence to access the BOILER SETTINGS CIRCULATORS Circulator 2
and SYSTEM SETTINGS menus, see page 7. elnnitasge Circulator 3

MAXIMUM RATE

The modulating signal from U-Control P16 of one

[ ____0oF |
D
D
|15 minutes |
D
D
D
D
[ ON |
[_ON____ |
D
boiler to P15 of the next is polarity sensitive. ’\SA\l(’\él'll\'AEUMMT?(ﬁlI-EE Seloct from st B
Connect wires + to + and - to — as shown. Thatis, MeajcSumT =
P16-1 goes to P15-6 and P16-2 goes to P15-5. Min Supppﬁyy B
DO NOT set the LEAD boiler PRIORITY 1 TEMPERATURES | Max OD Reset D
NOTICE | 5ySTEM TYPE to Custom or DHW DIRECT. O eset o
Shadow boilers set to TYPE 4 will not work with Modulate Off Diff D
these settings. BOILERRRIORITY 3
NOTICE Install system SUPPLY and RETURN sen- Min On Time D
sors and OUTDOOR sensor for every boiler. Not used TIMES Boost Interval D
Shadow boilers will start and stop based on Prepump Time: D
their MODULATE ON or OFF DIFF. This P?stpump Time: >
reduces the likelihood of excessive cycling as Circulator 1 D
heat demand changes. CIRCULATORS g::gﬂ:zg:g B
NOTICE | Set the ADD’L HEAT DEMAND TIME to MAXIMUM RATE D
5 minutes, or longer if possible. This is the MINIMUM RATE o
time delay before the modulating signal will S ¢
be passed on to the next boiler in series. CIRCULATOR EXER- C::zﬁlgtg: 2 B
NOTICE | Setthe last SHADOW boiler Priority 1 MAX  CISING Circulator 3 b
ON TIME to 0 minutes. The boiler will im- FREEZE PROTECT Circulator 1 D
mediately switch to DHW mode on call from CIRCS Circulator 2 D
the DHW aquastat. Circulator 3 D

o))

2
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Application 21 — Multiple boilers «ontinueq)

BASE LOADING with ULTRA boilers | DHW (Direct connected)

Non-DHW SHADOW Boiler U-Control

DHW SHADOW Boiler U-Control settings

DESIRED

settings
— VALUE MUST BE SET (OR VERIFIED) AS LISTED | See LEAD
boiler settings on
D — DEFAULT ACCEPTABLE; CHANGE ONLY IF page 58

— VALUE MUST BE SET (OR VERIFIED) AS LISTED

— DEFAULT ACCEPTABLE,; CHANGE ONLY IF

DESIRED

See LEAD
boiler settings on
page 58

BOILER SETTINGS

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D

WWSD TEMP OPT

ADJUST OUTDOOR
ADD'L HEAT DEMAND TYPE
ADD'L HEAT DEMAND TIME

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D

WWSD TEMP OPT

ADJUST OUTDOOR
ADD'L HEAT DEMAND TYPE
ADD'L HEAT DEMAND TIME D

SYSTEM TYPE Select from list SAME AS LEAD
Max Supply [ 190F |
Min Supply
Max OD Reset
TEMPERATURES Min OD Reset [ o0F |
Modulate On Diff
Modulate Off Diff [ 10F |
BO R PRIOR Max On Time D
TIMES Boost Interval D
PadCe TEd J Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 [ ON |
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
o :
ax ese
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILERRRJORITY 2 Max On Time
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
o :
ax ese
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILERRRJORITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER- | irculator f D
CISING Circulator 2 D
Circulator 3 D
FREEZE PROTECT | greuaory 0
CIRCS ~
Circulator 3 D

Part number 550-100-220/0122

SYSTEM TYPE Select from list SAME AS LEAD
Max Supply SAME AS LEAD
Min Supply SAME AS LEAD
Max OD Reset SAME AS LEAD
TEMPERATURES | \fin OD Reset SAME AS LEAD
Modulate On Diff [ 10F |
Modulate Off Diff
N
BOILER PRIOR Max On Time [0 minutes |
A heo TIMES Boost Interval D
P aling Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 [ ON ]
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list DHW-DIRECT
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
Min On Time
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RRJORITY 3
Min On Time D
TIMES Boost Interval D
Not usegd Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
CIRCULATOR EXER-  Greior? 0
CISING s
Circulator 3 D
FREEZE PROTECT | Jrevaor? 0
CIRCS :
Circulator 3 D
6
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Appendix A

OUTDOOR RESET Settings and Troubleshooting

Outdoor reset control settings

Outdoor reset can improve comfort and operating efficiency,
making the best possible use of the Ultra boiler’s condens-
ing ability. Improperly setting outdoor reset settings in the
U-Control can result in insufficient heat. Factory default
settings for the U-Control will work in many instances, but
not all. Use the information below to set the control to meet
the installation conditions.

1. Outdoor reset tries to match heat input to the system heat loss. As
outdoor temperature rises (heat loss decreases), the U-Control reduces
the supply water temperature to the system, thus reducing heat input.

2. Setup desired settings for each of the priorities used

3. MIN and MAX SUPPLY temperatures — For an explanation
of the target temperatures and associated outdoor temperatures, see
Figure 1.

a. MAX OD RESET means the outdoor temperature at which the
target temperature reaches its maximum value (MAX SUPPLY).
In the example of Figure 1, this occurs at 0°F outside (the factory
default setting).

MAX OD RESET should equal the ODT (outdoor design tempera-
ture) for the installation’s location.

b. MAX SUPPLY should equal the required supply water tempera-
ture for the system at design maximum heat loss (typically 180°F
for finned tube baseboard on new installations).

c.  MIN OD RESET means the outdoor temperature at which the
target temperature reaches its minimum (MIN SUPPLY). In the
example of Figure 1, this occurs at 70 °F (the factory default).

d. MIN SUPPLY should equal the desired minimum supply water
temperature for the system. The factory default is 130°F. This could
be set as low as 70°F, which would supply “zero heat” when outdoor
temperature is 70°F, because supply water temp would equal room
temp. See examples in Figure 1.

e. Note that the reset lines are curved. The shape of this curve is
matched (characterized) to the response of the system type chosen.
This ensures the most effective reset operation.

4. Modulate on differential — The temperature must drop this many
degrees below target temperature for the boiler to come on.

5. Modulate off differential — While the boiler is firing, as the
temperature increases above the target temperature, the boiler firing
rate is reduced. At this many degrees above the target temperature, the
boiler shuts down.

6. Boost interval — This adjustment is located in the TIMES menus.
The boost timer starts on a call for heat. If the boost interval time passes
and the call for heat is still on, the U-Control “boosts” the supply water
temperature setpoint by 10°E. This occurs again if another boost interval
elapses. Boost will continue until the setpoint reaches the MAX SUPPLY
setting. The purpose of boost is to compensate for changes in demand not
addressed by the reset curve. Typically, set boost to 30 minutes. The fac-
tory default is “OFF” — that is, boost is not enabled with default settings.

Troubleshooting insufficient heat calls

1. Insufficient heat can occur if the supply water temperature to the heating
units is not hot enough. Possibly reasons are:

a.  The factory default settings for outdoor reset are not a good match
to the system needs.

b. The baseboard may have been sized for higher water supply tem-
perature. Older systems were often sized for baseboard supply
temperature of 210°F (average water temperature of 200°F).

c. See additional potential causes in the NOTICE below.

64

Figure 1 Typical outdoor reset curves
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2. One way to check whether water supply temperature is the problem is
to measure the water temperature going to the heating units. Then see
if this is reasonable by:

a. Look up the heating unit output rating at 190°E.

b. Look up the heating unit output rating at the water temperature
you measured.

g

Measure the current outside temperature.
d. Look up the ODT (outdoor design temperature) for the area.

e. At this outside temperature, the heating unit output should be
about equal to:
Output = (output at 190°F) x (70 — outside temp)/(70 - ODT)

3. Make sure the outdoor sensor is properly shielded so it isn't heating up
due to solar gain. To verify, measure outside temperature and compare
to the value shown on the U-Control display. If the sensor is shielded
and still reading incorrectly, change the ADJUST OUTDOOR setting
in the Boiler Settings menu.

4. Inthe event of an insufficient heat call, make the following adjustments
to ensure the U-Control is delivering the best possible performance for
the application.

a. MAXOD RESET — Set to a value of ODT (outdoor design temp
for the location) PLUS 15°E. (Example: for an ODT of 10°F, set to
10° + 15° = 25°E)

b. MAX SUPPLY — Set to 190°F. (Exception: For radiant systems,
set to design operating temperature at maximum heat load.)

c.  MIN OD RESET — Set to 70°F (factory default).

d. MIN SUPPLY — Set to 70°F (increase value to 130°F if the
problem persists).

e. BOOST INTERVAL — Set to 30 minutes.

If the insufficient heat issue persists after making the adjust-
ments recommended here, look for other possible causes,
such as:

If the problem only occurs in some areas of the home, the
heating units there may be undersized, or the problem area
may not have control over boiler operation. Additional
heating units or a zoning change may correct the problem.
Other issues, such as air in the system, poor flow distribution
or too little flow can also cause insufficient heat.

Part number 550-100-220/0122
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Appendix B

BOILER SETTINGS menu detail

BOILER MODEL

@ = SELECT button
(press to select a 1%2
highlighted entry and
move to next screen)

Use A and V¥ keys to
highlight the desired

item on a screen. SELECT OPTIONAW
ENTERI

<4PREVIOUS

HIGH ALTITUDE

CHANGE SETTINGA VY

<PREVIOUS ENTERNE

HIGH LIMIT TEMP:20
WWSD TEMP : 7

HIGH ALTITUDE: N
ADJUST OUTDOOR °

ADD’L HEAT DEMAND
TYPE OFF
TIME: 0 MINUTES

SELECT OPTIONAY
4PREVIOUS ENTERN

ADD’L HEAT TIME

0

MINUTES

Note 1 Use A and ¥ keys to
change the values on these
screens. Use B key to save the
value.

Note 2 BOILER MODEL screen
is shown with a typical boiler
model. The mode! number that
is highlighted on this screen MUST

be the same as the boiler used. 2;‘,’3'&% oﬁ ETT i G?,\H ERE

Part number 550-100-220/0122

ADD’L HEAT DEMAND
0

-ULTRA PRIMARY
CONTACT OUTPUT

-ULTRA BACKUP
CONTACT OUTPUT

-ULTRA LEAD
0-10V OUTPUT

-ULTRA SHADOW
0-10V OUTPUT
CHANGE SETTINGAVY
4PREVIOUS ENTERN

HIGH LIMIT TEMP

190°

CHANGE SETTINGAYVY
4PREVIOUS ENTERNE

WARM WEATHER SHUTDOWN
TEMPERATURE

70°

CHANGE SETTINGA VY
<4PREVIOUS ENTERNE

OUTDOOR TEMPERATURE
CORRECTION

Oo

CHANGE SETTINGAV
<4PREVIOUS ENTERE
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Appendix C

SYSTEM SETTINGS menu detail

@ = SELECT button

(press to select a
highlighted entry and
move to next screen)

Use A and ¥ keys to
highlight the desired
item on a screen.

BSX SYSTEM SETTING

OFF
FAN COIL
FINNED TUBE BASEBOARD
BASEBOARD
RADIATOR
SLAB ON GRADE
SLAB

THIN
BELOW FLOOR
ABOVE FLOOR

4PREVIOUS ENTERN

Note 1 The menus for priority 1,
2 and 3 are the same. Depending
on System Type chosen, default
values will vary and some menu

items may be omitted.

Note 2 Use A and'¥ keys to
change the values on these
screens. Use B key to save the
value.

Note 3 Screen headings and
value units (degrees, minutes,
seconds, etc.) will depend on
item selected.
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O
O
BOILER PRIORITY X
SYSTEM TYPE: OFF =
TEMPERATURES i O
TINES
CIRCULATORS I
MAXIMUM RATE: 9495 U
MINIMUM RATE: 3395 U
CHANGE SETTINGAY
<PREVIOUS ENTERM
O
Note 2
SYSTEM SETTINGS Note 1 PRIORITY X MIN RATE
BOILER PRIORITY 1 0 F5
BOILER PRIORITY 2
BOILER PRIORITY 3 (]
CIRCULATOR EXERCISING XX
FREEZE PROTECT CIRCS
[]
A 5T A o AT .y
[]

CIRCULATOR EXERCISING
CIRCULATOR 1: ON
CIRCULATOR 2: ON
CIRCULATOR 3: ON
CHANGE SETTINGAV
4PREVIOUS ENTERNE

FREEZE PROTECTION
CIRCULATORS

CIRCULATOR 1: ON
CIRCULATOR 2:
CIRCULATOR 3:

CHANGE SETTINGAV

<4PREVIOUS ENTERNE

PRIORITY X
DESIGN TEMPERATURES

MAX SUPPLY: ###
MIN SUPPLY: ###

MAX OUTDOOR: ###
MIN OUTDOOR: ###

MODULATE ON DIFF:

°F
°F
°F
°F

###°F

MODULATE OFF DIFF:###°F

CHANGE SETTINGAY
4PREVIOUS ENTERN

PRIORITY X TIMES

MAX ON TIME: #H#
MIN ON TIME: ###
BOOST INTERVAL:###
PRE PUMP TIME: ###
POST PUMP TIME:###

CHANGE SETTINGAYVY
4PREVIOUS ENTER

Note 2

PRIORITY X MAX RATE

XX

TTINGAVY

ENTERE

CIRCULATOR EXERCISING
X

CIRCULATOR

ON

O OFF

CHANGE SETTINGA VW
ENTERN

<4PREVIOUS

XXXXXXXXXXXXXXXXX

| XX°

Note 2B CHANGE SETTINGA W
Note 3 IL4PREVIOUS

1/,

Note 2
Note 3

XXXXXXXXXXXXXXXXX

XXXXXXXXXXX

CHANGE SETTINGA VY
4PREVIOUS ENTERN

BOILER PRIORITY X
CIRCULATOR SETTINGS

CIRCULATOR 1: ###
CIRCULATOR 2: ###
CIRCULATOR 3:

CHANGE SETTINGAY
4PREVIOUS ENTERMN

BOILER PRIORITY X
CIRCULATOR X

CHANGE SETTINGA VW

4PREVIOUS ENTERNE

FREEZE PROTECTION
CIRCULATOR X

CHANGE SETTINGA VY

<4PREVIOUS

ENTERNE
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