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Read before proceeding

This guide is meant to be used as a general guideline
H aza rd defl n It 1oNnsS for piping and controlling Ultra Series 3 boilers in

a variety of applications. Some installations can

The following defined terms are used throughout this manual to be piped in numerous other ways that will work

bring attention to the presence of hazards of various risk levels or equally as well as the suggestions here.

to important information concerning the life of the product.

NOTICE Always follow recognized piping and control prac-

FNOYTTES;]  [ndicates presence of hazards that will cause tices and all applicable codes. Provide and install

severe personal injury, death or substantial all required controls on the boiler and system.
property damage.

NOTICE See the Contents listing and the Application finder

AWARNING| Indicates presence of hazards that can cause to select the system closest to your needs.
severe personal injury, death or substantial
property damage.

NOTICE Refer to the Ultra Boiler manual for details on

expansion tank piping, relief valve piping and pipe

ACAUTION| Indicates presence of hazards that will or sizing.

can cause minor personal injury or property
damage.

Gl This guide provides application information only.

I
=
Es)
=
=

It must be used only as a supplement to the Ultra

NOTICE Indicates special instructions on installation,

operation or maintenance that are important
but not related to personal injury or property Follow all instructions in the Ultra Boiler manual

Boiler manual and applicable code requirements.

damage. 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

Seng,. i Do not exceed 12
o= S B i inches apart
Vstem I i

Sengg,

! b
f -~
s)’stem

a
pHW
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G -
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'

Optional —r
Easy-Up Manifolds:
(See next page for details)
Typical piping, using zone-valve zoning
e 2
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- + Ultra-155/ Ultra-230. . . ... ... .. use 1%4” or larger
L nection to the system. + Ultra-299/ Ultra-399. . . . .. ... .. use 1%2” or larger
s a

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 connec-
tion.

0 no
. Otey,
| incheg ey |
Aparg

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

To ensure proper system operation,
install system headers sized to the
guidelines at right:

Ultra-80 . . . . . . . . .. 1” or larger
Ultra-105, -155 . . . . . . 14" or larger
Ultra-230 . . . . . . . .. 1%" or larger
Ultra-299,-399 . . . . . . 2" or larger

-—

2” x 1¥%” reducers supplied —————>
with Easy-Up Manifold for
Ultra-299 and Ultra-399

Primary (system)
RETURN

SHUT-OFF
VALVES

FLANGES for
boiler circulator
(factory-supplied)

Primary (system)
SUPPLY

Connect to
DHW SUPPLY
(if used)

/

Install
LOW WATER CUT-OFF
(if used)

4 N\
Easy-Up AN
M 'f Id Connect to
an I o RELIEF
Connect to VALVE
DHW RETURN Ultra-80,-105 . . . . . . . . 1vs"
(if used) Part number 383-500-649

Connect to Ultra-155, -230, -299, -399 . . 1% Connect to

BOILER Part number 383-500-661 BOILER

RETURN \ -/ SUPPLY

Bushings supplied

<«——— Wwith Easy-Up Manifold for —— ——

Ultra-299 and Ultra-399

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.

Part number 550-100-110/0411
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U-Control Screens

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

DHW mode screen

ALERT screen

BLUE screen

Screen is gray during
STANDBY. Blue screen
occurs during HEATING
mode or when any button is
pressed during standby.

6 Part number 550-100-110/0411
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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
Mm wE".'mtI.AIN @ BOILER SETTINGS to BOILER MODEL
HH:MM AM MM/DD/YY select HIGH ALTITUDE: 'jo
SYSTEM SETTINGS HIGH LIMIT TEMP:200°F
. m 0 + —>  WWSD TEMP: 70°F
@ DIAGNOSTICS ADJUST OUTDOOR 0°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 ®
o BOILER SETTINGS BOILER PRIORITY 1
Highlight next setlgct
selection UP SYSTEM SETTINGS BOILER PRIORITY 2

®
060
o

Highlight next
selection DOWN

NEXT

PREVIOUS
screen

screen
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FREEZE PROTECT CIRCS

T
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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 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 zon-
ing)

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

[oe)

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
(SEE NAVIGATION FLOW BELOW) D

IBZT8  — 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 DEeFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEMTYPE Select from list DHW DIRECT
Max Supply 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 D PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list FTB or CIB
Max Supply 180 F
Min Supply D
Max OD Reset D (70F) or as req’d
TESFERATIRES Min OD Reset D (OF) or as req’'d
Modulate On Diff
B0 D PRIOR Modulate Off Diff
Max On Time
= Min On Time
H5asSeboard TIMES Boost Interval

Prepump Time:
Postpump Time:

[ D (OF) or as req'd |
D
D
D
D
D
D
D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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* = Supplied by installer

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

120VAC power supply, 15-amp minimum rating

1

2

3

4

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 *

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

Boiler loop pipe size

11 Low water cutoff (if used) *
Ultra-80,105 | 1"
Ultra-155,230 | 1%" 21 Ultra boiler

Ultra-299,399 | 1%"

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)

Part number 550-100-110/0411
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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 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 zon-
ing)

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
(SEE NAVIGATION FLOW BELOW) D

IBZT8  — 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
ADD'L HEAT DEMAND TYPE D
ADD'L HEAT DEMAND TIME D

SYSTEMTYPE Select from list DHW DIRECT
Max Supply 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 D PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list
Max Supply | 190F |
Min Supply D
Max OD Reset D (70F) or as req’d
TESFERATIRES Min OD Reset D (OF) or as req’'d
Modulate On Diff D
Modulate Off Diff D
{/ H PRIURA Max On Time D
Min On Time D
3 O TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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* = Supplied by installer

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

120VAC power supply, 15-amp minimum rating

1

2

3

4

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 *

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

Boiler loop pipe size

11 Low water cutoff (if used) *
Ultra-80,105 | 1"
Ultra-155,230 | 1%" 21 Ultra boiler

Ultra-299,399 | 1%"

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)

Part number 550-100-110/0411 11
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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 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 zon-
ing)

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
(SEE NAVIGATION FLOW BELOW) D

IBZT8  — 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 DEeFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEMTYPE Select from list DHW DIRECT
Max Supply 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 % PRIUR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list
Max Supply 180 F
Min Supply D
Max OD Reset D (70F) or as req’d
TESFERATIRES Min OD Reset D (OF) or as req’'d
Modulate On Diff D
Modulate Off Diff D
{/ H PRIURA Max On Time D
Min On Time D
Radiato TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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* = Supplied by installer

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

120VAC power supply, 15-amp minimum rating

1

2

3

4

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 *

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

Boiler loop pipe size

11 Low water cutoff (if used) *
Ultra-80,105 | 1"
Ultra-155,230 | 1%" 21 Ultra boiler

Ultra-299,399 | 1%"

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)

Part number 550-100-110/0411 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 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.

Mutliple zones

Size circulators for required flow.

Space heating circulators supplied by installer.

Circulators controlled by Weil-McLain WMCR 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 Weil-McLain 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 | BEZZE — VALUE MUST BE SET (OR VERIFIED) AS INDICATED

(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

HIGH LIMIT D
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEeFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEMTYPE Select from list DHW SYSTEM
Max Supply 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 D PRIOR Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list
Max Supply
Min Supply D
Max OD Reset D (70F) or as req’d
TESFERATIRES 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
pPacCe Nnead 9 TIMES Boost Interval D
> De Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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MINIMUM

Boiler loop pipe size

Ultra-80,105 | 1"
Ultra-155,230 | 17"
Ultra-299,399 | 174"

Part number 550-100-110/0411

* = Supplied by installer

DHW circulator *
BOILER circulator (shipped loose with boiler)

120VAC power supply, 15-amp minimum rating

1

2

4

5 U-Control
6  Space heating zone thermostats *

7 Supply temperature sensor — strap to supply line
8  Return temperature sensor — strap to return line
9 DHW tank aquastat *

10 Outdoor temperature sensor

11 Low water cutoff (if used) *

12 Circulator zone controller, Weil-McLain WMCR — select for number of
zones required *

16 Space heating zone circulators *

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)
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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

+  Piping must be primary/secondary as shown.

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

+  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.

HEAT EXCHANGER

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 WMR-21 relay to operate heat exchanger circulator and
provide call for heat exchanger heating to U-Control input.

U-CONTROL SETTINGS
(SEE NAVIGATION FLOW BELOW) D

IBZT8  — 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 DEeFAULT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEMTYPE Select from list DHW DIRECT
Max Supply 190 F
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
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list Note 1 (at left
e ST
Min Supply D
Ba”-EB PR”""TYZ 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: b
RTS = Thin slab Postpump Time: D
= Circulator 1 | OFF |
RSU = Below floor CIRCULATORS Circulator 2
RAF = Above floor Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list
Max Supply
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 TIMES Boost Interval D
(<80% of total heat loss) Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
Circulator 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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* = Supplied by installer

1 DHW circulator *

2 BOILER circulator (shipped loose with boiler)

3 Radiant circulator *

4 120VAC power supply, 15-amp minimum rating

5 U-Control

6 Radiant zone end switches *

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) *
12 Heat exchanger

MINIMUM 14 Heat exchanger aquastat or controller

Boiler loop pipe size

Ulra-80,105 | 1" 15 WMR-21, 2-pole relay for heat exchanger circulator operation *
Ultra-155, 230 | 1" 16 Heat exchanger circulator *
Ultra»299: 399 | 14" 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)

34 Zone valves

35 By-pass pressure regulator

Part number 550-100-110/0411
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Application 6

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

Purpose

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).

DHW piped directly to the boiler.

DHW priority — space heating and heater exchanger heating are

U-CONTROL SETTINGS

IBZT8  — VALUE MUST BE SET (OR VERIFIED) AS INDICATED

(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

HIGH LIMIT D
disabled during call for heat from water heater.
WWSD TEMP
- ADJUST OUTDOOR DEeFAULT (0 °F) OR AS REQUIRED
u-contrOI settlng n°tes ADD’L HEAT DEMAND TYPE D
+  See the table at right for required and optional settings. ADD'L HEAT DEMAND TIME D
+  Tosee the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7. SYSTEM SETTINGS
. Select DHW DIRECT for the DHW BOILER PRIORITY 1. This SYSTEMTYPE Select from list
informs the control that the DHW tank is directly connected
to the boiler. Max Supply
. L. TEMPERATURES | phax OD Reset o
Circulators and piping Modulate On Diff D
+  Piping must be primary/secondary as shown Modulate Off Diff 0
BOILER PRIORITY 1 Max On Time D
DHW TIMES Boost Interval D
. P Time: D
+  DHW circulator must be selected to handle the pressure drop Pz)es’:;rn?p _|rrinr§e: D
through the Ultra boiler, water heater and piping — see boiler Circulator 1
1 for recommended sizing. DHW circulator supplied b i
manual fo 8 193 Y CIRCULATORS Circulator 2
installer. Circulator 3
+  For some large indirect water heaters, the required flow rate may MAXIMUM RATE D
require piping the water heater differently — see boiler manual MINIMUM RATE D
and other applications in this guide. SYSTEM TYPE Select from list
. U.—Cont.rol is set.for DHW priority — space heating will be Max Supply
discontinued during a call for DHW. Min Supply D
BOILER PRIORITY 2 TEMPERATURES Max OD Reset D (70F) or as req’d
Min OD Reset
RADIANT Radiant Modulate On Diff B
+  Size circulators for required flow. WlailulEie O Pl
+  Radiant circulators supplied by installer. Note 1 — mla: g:_l-_:'r:: B
NOTICE See Application 7a, page 22, for radiant heat- Select system type: TIMES Boost Interval D
ing using independent temperature control for RSG = Slab on grade Prepump Time: D
the radiant zone. RTS = Thin slab Postpump Time: o
RSU = Below floor Circulator 1
_ CIRCULATORS Circulator 2
BASEBOARD Rl S A il Circulator 3
+  Baseboard load must be less than 30% of total heat loss. MAXIMUM RATE D
+  Size circulator for required flow. MINIMUM RATE 0
Beaboetd o qd ied b imetall SYSTEMTYPE Select from list
aseboard circulator supplied by installer. Max Supplly
Min Supply D
Max OD Reset
oo > BOILER TEMPERATURES ' \jin oD Reset
*  See boiler manual for sizing. Modulate On Diff D
«  Circulator shipped loose with boiler. BOILER PRIORITY 3 Modulate Off Diff >
+  Boiler loop piping can be provided using optional Easy-Up . ;
Manifolds, available from Weil-McLain (see page 5). Baseboard . TIMES 'I\Bﬂcl)r:)SOtr}r-]l—;g:\?al 8
(Finned tube or cast iron) Prepump Time: D
Wiring (<80% of total heat loss) Postpump Time: D
Circulator 1
+  Connect field wiring as shown on next page. CIRCULATORS g!rcu:aior g
+  For circulators connected to the U-Control, the maximum MAXIMUM RATE trevrator 5
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power. ZININI'UM RAIE B
. . irculator 1 D
Prov.léie \al\lfll\/f[R—él rte)lay Ctlohoplerate baseboardl circulator and CIRCULATOR EXERCISING | Circulator 2 D
provide call for baseboard heating to U-Control input. Circulator 3 D
+  If using multiple zones, provide components and wiring needed Circulator 1 D
to operate zone components and provide call for heat to the FREEZE PROTECT CIRCS | Circulator 2 D
U-control input. Circulator 3 D

Part number 550-100-110/0411
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Part number 550-100-110/0411

MINIMUM
Boiler loop pipe size

Ultra-80, 105
Ultra-155, 230

Ultra-299, 399

"
%
"

* = Supplied by installer

1 DHW circulator *

2 BOILER circulator (shipped loose with boiler)

3 Radiant circulator *

4 120VAC power supply, 15-amp minimum rating

5 U-Control

6 Radiant zone end switches*

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) *
14 Baseboard thermostat *
15 Weil-McLain WMR-21 two-pole relay to operate baseboard circulator *
16 Baseboard 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 Isolation valves *
28 Purge/drain valves *
29 Secondary piping connection for boiler loop *
30 Boiler relief valve (install per boiler manual)
34 Zone valves *

35 Bypass pressure regulator *

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
heating 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.

U-CONTROL SETTINGS

IBZT8  — VALUE MUST BE SET (OR VERIFIED) AS INDICATED

(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 I O Y
ADJUST OUTDOOR DEeFAULT (0 °F) OR AS REQUIRED
U-Control setting notes ADD'L HEAT DEMAND TYPE D
+  See the table at right for required and optional settings. ADD'L HEAT DEMAND TIME D
+  To see the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7. SYSTEM SETTINGS
+  Select DHW DIRECT for the DHW BOILER PRIORITY 1. This SYSTEMTYPE Select from list
informs the control that the DHW tank is directly connected Max Supply
to the boiler.
TEMPERATURES | Max OD Reset D
- - = Min OD Reset D
Circulators and piping Modulate On Diff D
. . Modulate Off Diff D
+  Piping must be primary/secondary as shown. BOILER PRIORITY 1 Max On Time b
TIMES Boost Interval D
. DHW Prepump Time: D
+  DHW circulator must be selected to handle the pressure drop Postpump Time: D
through the Ultra boiler, water heater and piping — see boiler Circulator 1
manual for recommended sizing. DHW circulator supplied by CIRCULATORS Circulator 2
installer. Circulator 3
+  For some large indirect water heaters, the required flow rate may MAXIMUM RATE D
require piping the water heater differently — see boiler manual MINIMUM RATE D
and other applications in this guide. SYSTEM TYPE Select from list
+  U-Control is set for DHW priority — space heating will be Max Supply
discontinued during a call for DHW. BOILER PRIORITY 2 Min Supply E)
Max OD Reset D (70F) or as req’d
q TEMPERATURES .
Hi-temp space hta. Min OD Reset
HI-TEMP SPACE HEATING Py g Modulate on Diff 8
+ Multiple zones with circulators controlled by Weil-McLain Note 1 — Modulate Off Diff >
WMCR zone controller. Select system type: D
. : : : . Min On Time D
Size c1rcule?tors for re.qulred flow. . . FCL = Fan coll TIMES Boost Interval D
+  Space heating zone circulators supplied by installer. FTB = Finned-tube bb Prepump Time: D
. ime: D
RADIANT Sl casion e i O
= i irculator | OFF |
. = R CIRCULATORS Circulator 2
+  Radiant load must be less than 30% of total heat loss. Use DHW SYSTEM for Circulator 3
ee ication 7a, page 22, for radiant heat- MAXIMUM RATE D
NOTICE See Applicat 7a, page 22, f d h heat exchangers
ing using independent temperature control for MINIMUM RATE D
the radiant zone, with no limit to the radiant SYSTEM TYPE Select from list
load. Max Su :
é pply
«  Size circulator for required flow. BOILER PRIORITY 3 Min Supply D
+  Radiant circulator supplied by installer. TEMPERATURES M?:CCJJEI)D Ff : SS :tt ..- 700; ;raisr;eg
Radiant Modulate On Diff D
BOILER (<30 of total heat loss) Modulate Off Diff 2
. .. Max On Time D
+  See boiler manual for sizing. Note 2 Min On Time o
+  Circulator shipped loose with boiler. ote < TIMES Boost Interval D
Boi . . . . Select system type: Prepump Time: D
. oiler loop piping can be provided using optional Easy-Up — Siab d pump fime: 5
Manifolds, available from Weil-McLain (see page 5). RSG = Slab on grade Postpump Time:
RTS =Thin slab Circulator 1
. RSU = Below floor CIRCULATORS Circulator 2
i [ oN |
erlng RAF = Above floor Circulator 3 ON
L. MAXIMUM RATE D
+  Connect field wiring as shown on next page. DIV BATTE 5
+  For circulators connected to the U-Control, the maximum Circulator 1 O
circulator load is 2.2 amps each — if load is higher, provide a CIRCULATOR EXERCISING | Circulator 2 D
circulator relay or contactor for circulator power. Circulator 3 D
«  Provide Weil-McLain WMCR circulator zone controller to Circulator 1 D
control all hi-temp zone circulators, sized for the number of FREEZE PROTECT CIRCS | Circulator 2 D
zones required. Circulator 3 D

Part number 550-100-110/0411
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Part number 550-100-110/0411

MINIMUM
Boiler loop pipe size

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

* = Supplied by installer

1 DHW circulator *

2 BOILER circulator (shipped loose with boiler)

3 Radiant zone circulator *

4 120VAC power supply, 15-amp minimum rating
5 U-Control

6 Hi-temp zone thermostat *

Supply temperature sensor — strap to supply line

7
8 Return temperature sensor — strap to return line
9 DHW tank aquastat *

1

0 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 Weil-McLain WMCR circulator zone controller (select for number of zones
required) *

16 Hi-temp 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 *
27 Isolation valves *

28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

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 the Weil-
McLain WMCR 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 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 Weil-McLain
WMCR 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 Weil-McLain WMCR 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

IBZT8  — 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 DEeFAULT (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 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
b0 1 PRIUA Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply
Min Supply D
. D PO » Max OD Reset D (70F) or as req’d
50 . TEMPERATURES | i OD Reset D (OF) or as req'd
Modulate On Diff D
nace heatina Modulate Off Diff D
ele DE MO D
Min On Time D
PICal O €mp TIMES Boost Interval D
e = and Prepump Time: D
- Postpump Time: D
J PP Circulator 1
emp reg ed CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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MINIMUM

Boiler loop pipe size

Ultra-80,105 | 1"
Ultra-155,230 | 1%4"
Ultra-299,399 | 14"

Part number 550-100-110/0411

* = Supplied by installer

DHW circulator *

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

Supply temperature sensor — strap to supply line

1

2

4

5

6 Hi-temp zone thermostats *
7

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) *
15 Weil-McLain WMCR circulator zone controller *
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 *
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)
40 Mixing valve — controls supply temperature to radiant zones *
41 Check valve *
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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 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 Weil-McLain 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 Weil-McLain WMZV zone valve controller.

U-CONTROL SETTINGS
(SEE NAVIGATION FLOW BELOW) D

IBZT8  — 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 DEeFAULT (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 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 i PRIOA Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list FTB or CIB
Max Supply | 180F |
Min Supply D
Max OD Reset D (70F) or as req’d
TESFERATIRES Min OD Reset D (OF) or as req’'d
Modulate On Diff
B P PRIOR Modulate Off Diff
Max On Time
Min On Time
Baseboard TIMES Boost Interval

Prepump Time:
Postpump Time:

[ D (OF) or as req'd |
D
D
D
D
D
D
D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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MINIMUM
Boiler loop pipe size
Ultra-80,105 | 1"

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

Part number 550-100-110/0411

* = 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 Baseboard zone thermostats *

Supply temperature sensor — strap to supply line

7
8 Return temperature sensor — strap to return line
9 DHW tank aquastat *

1

0 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)
34 Zone valves *

35 Bypass pressure regulator *

36 Weil-McLain WMZV zone valve controller *

25
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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 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 Weil-McLain 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 Weil-McLain WMCR circulator zone controller.

U-CONTROL SETTINGS
(SEE NAVIGATION FLOW BELOW) D

IBZT8  — 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 DEeFAULT (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 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 i PRIOA Max On Time D
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list FTB or CIB
Max Supply | 180F |
Min Supply D
Max OD Reset D (70F) or as req’d
TESFERATIRES Min OD Reset D (OF) or as req’'d
Modulate On Diff
B P PRIOR Modulate Off Diff
Max On Time
Min On Time
Baseboard TIMES Boost Interval

Prepump Time:
Postpump Time:

[ D (OF) or as req'd |
D
D
D
D
D
D
D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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MINIMUM
Boiler loop pipe size

Ultra-80, 105
Ultra-155, 230
Ultra-299, 399

Part number 550-100-110/0411

* = Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)

1
2
4 120VAC power supply, 15-amp minimum rating
5 U-Control

6

Baseboard zone thermostats *

Supply temperature sensor — strap to supply line

7
8 Return temperature sensor — strap to return line
9 DHW tank aquastat *

1

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

be set for outdoor reset operation)
11 Low water cutoff (if used) *
12 Weil-McLain WMCR circulator zone controller *
16 Baseboare zone circulators *
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)

27
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Application 10

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

Purpose

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

+  Singleradiant zone for small space (heatingload 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

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

U-CONTROL SETTINGS
(SEE NAVIGATION FLOW BELOW) D

IBZT8  — 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

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 in-
forms the control that the DHW tank is directly connected to the boiler.

Circulators and piping

Piping must be primary/secondary as shown.

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

Multiple zones with circulators controlled by Weil-McLain
WMCR zone controller.

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

Radiant load must be less than 30% of total heat loss.
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 Weil-McLain 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 Weil-McLain WMCR circulator zone controller to con-
trol 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.

HIGH LIMIT D

WWSD TEMP
ADJUST OUTDOOR DEeFAULT (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 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BﬂILEH PBIOBI TY 1 Max On Time D
TIMES Boost Interval D
DHW Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list
Max Supply 190 F
Min Supply D
Max OD Reset D (70F) or as req'd
TESFERATIRES Min OD Reset D (OF) or as req’'d
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 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
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list
Max Supply
BOILER PRIORITY 3 min Sglg;;ly D -
ax eset D (70F) or as req’
. TEHIFERAIUIRES) 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
. 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
= i ____oN |
RAF = Above floor CliaulkiD: & Ol
MAXIMUM RATE D
MINIMUM RATE D
Circulator 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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Part number 550-100-110/0411

MINIMUM

Boiler loop pipe size

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

Ultra-299,399 | 1%"

* = Supplied by installer

1 DHW circulator *

2 BOILER circulator (shipped loose with boiler)

3 Radiant zone circulator *

4 120VAC power supply, 15-amp minimum rating
5 U-Control

6 Fan coil zone thermostats *

Supply temperature sensor — strap to supply line

7
8 Return temperature sensor — strap to return line
9 DHW tank aquastat *

1

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

be set for outdoor reset operation)
11 Low water cutoff (if used) *
12 Weil-McLain WMCR circulator zone controller *
13 SPST relay with 120 VAC coil *
14 Radiant zone thermostat *
16 Fan coil zone circulators *
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)

29



?/ltra cas-FIRED WATER BoILER — Application Guides

=

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 SETTINGS

IBZT8  — VALUE MUST BE SET (OR VERIFIED) AS INDICATED

(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

HIGH LIMIT D
. WWSD TEMP
u-contrOI settlng nOtes ADJUST OUTDOOR DEeFAULT (0 °F) OR AS REQUIRED
+  See the table at right for required and optional settings. ADD'L HEAT DEMAND TYPE D
+  To see the navigation sequence to access the BOILER SETTINGS ADD'L HEAT DEMAND TIME D
and SYSTEM SETTINGS menus, see page 7.
- Select DHW DIRECT for the DHW BOILER PRIORITY 1. This SYSTEM SETTINGS
informs the control that the DHW tank is directly connected SYSTEM TYPE Select from list
to the boiler. Max Supply
Circulators and piping TEMPERATURES | piax OD Reset 5
. Pipi ¢ be pri / d h Modulate On Diff D
iping must be primary/secondary as shown. Modulate OFf Diff D
BOILER PRIORITY 1 Max On Time D
TIMES Boost Interval D
. DHW e
+  DHW circulator must be selected to handle the pressure drop Ere;:umpT_lrr_ne. . B
through the Ultra boiler, water heater and piping — see boiler ostpump Time:
manual for recommended sizing. DHW circulator supplied by Circulator 1
installer CIRCULATORS Circulator 2
’ Circulator 3
+ Forsome large indirect water heaters, the required flow rate may MAXIMUM RATE D
require piping the water heater differently — see boiler manual NN AT 5
and other applications in this guide. -
R .. . . SYSTEMTYPE Select from list
+  U-Control is set for DHW priority — space heating will be Max Supply —
discontinued during a call for DHW. Min %upply 3
Max OD Reset D (70F) or as req'd
TEMPERATURES .
Ll ek Modulate On Diff D
+  Size circulator for required flow. Modulate Off Diff D
+  Radiator zone circulator supplied by installer. BOILER PRIORITY 2 Max On Time D
Min On Time D
: TIMES Boost Interval D
RADIANT Radiator zone Prepump Time: o
ime: D
+  Radiant load must be less than 30% of total heat loss. P9stpump Time:
L . . Circulator 1
NOTICE Se.e Appllcatlon 7a, page 22, for radiant heating CIRCULATORS Circulator 2
using independent temperature control for the Circulator 3
radiant zone, with no limit to the radiant load. MAXIMUM RATE D
+  Size circulator for required flow. Radiant circulator supplied MINIMOMIRATE o
by installer. SYSTEM TYPE Select from list
Max Supply
BOILER PRIORITY 3 Min Supply D
Max OD Reset
BOILER el TEMPERATURES | \lin 0D Reset
+  See boiler manual for sizing. adiant zone Modulate On Diff D
+  Circulator shipped loose with boiler. <30% of total heat loss Modulate Off Diff D
+  Boiler loop piping can be provided using optional Easy-Up : - P
. : . . Min On T
Manifolds, available from Weil-McLain (see page 5). Note 1 — TIMES Bcl)r:)str}ntlg:\?al 8
Select system type: Prepump Time: D
Wirin RSG = Slab on grade Postpump Time: D
g RTS = Thin slab Circulator 1
+  Connect field wiring as shown on next page. RSU = Below floor CIREUILAITOIRE g::gﬂ:gig: g
+  For circulators connected to the U-Control, the maximum RAF = Above floor MAXIMUM RATE o
circulator load is 2.2 amps each — if load is higher, provide a NNV RASTS 5
circulator relay or contactor for circulator power. Circulator 1 o
. . . irculator
. Prov.lde WMR-21 .relay to operate radiator c1rcu1§tor(s) and CIRCULATOR EXERCISING | Circulator 2 D
provide call for radiator zone heating to U-Control input. Circulator 3 D
+  If using multiple zones, provide components and wiring needed Circulator 1 D
to operate zone components and provide call for heat to the FREEZE PROTECT CIRCS | Circulator 2 D
U-control input. Circulator 3 D

Part number 550-100-110/0411
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* = Supplied by installer

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

120VAC power supply, 15-amp minimum rating

1

2

3

4

5 U-Control
6 Radiator zone 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)

MINIMUM 11 Low water cutoff (if used) *

Boiler loop pipe size

14 Radiant thermostat *
Ultra-80,105 | 1"
Ultra-155.230 | 14" 15 Weil-McLain WMR-21 relay *

Ultra-299,399 | 17" 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 *
27 Isolation valves *

28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

Part number 550-100-110/0411
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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.

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

+  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.

UU||U| |

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

BASEBOARD

+  Size circulator for required flow.
+  Baseboard circulator supplied by installer.

RADIANT

+  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 WMR-21 relay to operate baseboard circulator and
provide call for heat to U-Control.

U-CONTROL SETTINGS

(SEE NAVIGATION FLOW BELOW) D

IBZT8  — 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

ADD’L HEAT DEMAND TIME

DEFAULT (0 MINUTES)

SYSTEM SETTINGS

SYSTEMTYPE

Select from list FCL

TEMPERATURES

Max Supply 190 F
Min Supply

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

Default
Default

BOILER PRIORITY 1

Fan coil zone

Max On Time D (30 minutes)

BOILER PRIORITY 2

Baseboard
(Finned tube or cast iron)

BOILER PRIORITY 3

Radiant zone
<30% of total heat loss

Note 1 —

Select system type:
RSG = Slab on grade
RTS = Thin slab

RSU = Below floor
RAF = Above floor

CIRCULATOR EXERCISING

TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list FTB or CIB
Max Supply 180 F
Min Supply D
Max OD Reset
TEMPERATURES | \lin 0D Reset
Modulate On Diff D
Modulate Off Diff D
Max On Time D (30 minutes)
Min On Time D
TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE
SYSTEMTYPE Select from list Note 1 (at left
Max Supply As required
Min Supply
Max OD Reset Default
TENTFERATIRES Min OD Reset Default
Modulate On Diff
Modulate Off Diff
Min On Time
TIMES Boost Interval

Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

OFF

MAXIMUM RATE

MINIMUM RATE

Circulator 1
Circulator 2
Circulator 3

FREEZE PROTECT CIRCS

Circulator 1
Circulator 2
Circulator 3

OO0 | 000 |0|0 %%l lvAviviviv) UU||U|!U

Part number 550-100-110/0411
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* = Supplied by installer

1 Fan coil zone circulator *

2 BOILER circulator (shipped loose with boiler)

3 Radiant zone circulator *

4 120VAC power supply, 15-amp minimum rating
5 U-Control

6 Baseboard zone thermostat *

Supply temperature sensor — strap to supply line

7
8 Return temperature sensor — strap to return line
9  Fan coil zone thermostat *

1

0 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 Weil-McLain WMR-21 relay *
16 Baseboard zone circulator *
21 Ultra boiler

23 Flow/check valves *

MINIMUM

Boiler loop pipe size 24 Air separator with automatic air vent *

Ultra-80,105 | 1"

Ultra-155,230 | 14"
Ultra-299,399 | 1%" 26 Fresh water supply — install per applicable codes

25 Diaphragm-type expansion tank *

*

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

30 Boiler relief valve (install per boiler manual)

Part number 550-100-110/0411
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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 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.

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

(SEE NAVIGATION FLOW BELOW) D

IBZT8  — 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 DEeFAULT (0 °F) OR AS REQUIRED

ADD’L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

SYSTEMTYPE Select from list DHW SYSTEM
Max Supply 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
Max On Time D
TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list FTB or CIB
Max Supply 180 F
Min Supply D
Max OD Reset D (70F) or as req’d
TESFERATIRES Min OD Reset D (OF) or as req’'d
Modulate On Diff
Modulate Off Diff
Max On Time
Min On Time
TIMES Boost Interval

Prepump Time:
Postpump Time:

[ D (OF) or as req'd |
D
D
D
D
D
D
D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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MINIMUM

Boiler loop pipe size

Ultra-80,105 | 1"
Ultra-155,230 | 17"
Ultra-299,399 | 174"

Part number 550-100-110/0411

* = Supplied by installer

1
2
3
4
5
6
7
8
9

10

11
21
22
23
24
25
26
27
28
29
30

DHW circulator *

BOILER circulator (shipped loose with boiler)
Baseboard circulator *

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

Baseboard thermostat *

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

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)



?/ltra cas-FIRED WATER BoILER — Application Guides

=

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

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

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.

BASEBOARD

RADIANT

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

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

Multiple zones using zone valves. 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 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 Weil-McLain 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 Weil-McLain WMR-21 relay to operate baseboard
circulator.

U-CONTROL SETTINGS
(SEE NAVIGATION FLOW BELOW) D

IBZT8  — 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 DEeFAULT (0 °F) OR AS REQUIRED

ADD’L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

DeFAuLT (0 minutes

SYSTEM SETTINGS

SYSTEM TYPE Select from list DHW Direct
Max Supply 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 1 Max On Time D (30 minutes)
TIMES Boost Interval D
DHW Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list FTB or CIB
Max Supply 180 F
Min Supply D
Max OD Reset D (70F) or as req'd
TESFERATIRES Min OD Reset D (OF) or as req’'d
Modulate On Diff D
i D
BOILER PRIORITY 2 Modulate Off Diff
Max On Time D (30 minutes)
Min On Time D
Baseboard TIMES Boost Interval D
(Finned tube or cast iron) Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list
m_axSSuppIIy | As required |
in Supply D
Bo”'EB PRIDBITY 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
- Prepump Time: D
g_?g ___I_Sr:ab cIangrade Postpump Time: D
— N St Circulator 1
RSU = Below floor CIRCULATORS Circulator 2
RAF = Above floor Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
Circulator 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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MINIMUM
Boiler loop pipe size

Ultra-80, 105
Ultra-155, 230
Ultra-299, 399

Part number 550-100-110/0411

* = Supplied by installer

1 DHW circulator *

2 BOILER circulator (shipped loose with boiler)

3 Radiant circuit circulator *

4 120VAC power supply, 15-amp minimum rating

5 U-Control

6 Baseboard zone valve end switches *

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) *
14 Radiant zone valve end switches *
15 Weil-McLain WMR-21 relay *
16 Baseboard circuit 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)
34 Zone valves *

35 Bypass pressure regulator *
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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.

U-CONTROL SETTINGS
(SEE NAVIGATION FLOW BELOW) D

IBZT8  — 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 DEeFAULT (0 °F) OR AS REQUIRED

ADD’L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

DeFAuLT (0 minutes

SYSTEM SETTINGS

Circulators and piping

+  Piping must be primary/secondary as shown. SYSTEMTYPE Select from list
Max Supplly
Min Supply D
BASEBOARD Max OD Reset
: : ; TEMPERATURES ' pin 0D Reset
+  Single zone. Multiple zones can be used if zone controller and Modulate On Diff D
piping components are added. BOILER PRIORITY 1 Modulate Off Diff D
+  Size circulators for required flow. Max On Time D
+  Baseboard circulators supplied by installer. Baseboard TIMES Boost Interval 5
(Finned tube or cast iron) Egiriums T'Tf:‘nfe o
RADIANT CirCLFJ)Iator:l - ON
| ON |
+  Single zone. Multiple zones can be used if zone controller and CIRCULATORS Circulator 2
piping components are added. Circulator 3
See Application 7a, page 22, for radiant heating MAXIMUM RATE )
NoTice i i MINIMUM RATE D
using independent temperature control for the .
radiant zone, with no limit to the radiant load. SYSTEMTYPE Select from list
. ize ci i i i i Max Supply
SlZ? circulators for required flow. Radiant circulators supplied BOILER PRIORITY 2 Min SUpplY >
by installer. Max OD Reset D (70F) or as req'd
TEMPERATURES .
Min OD Reset
Radiant zone Modulate On Diff D
HEAT EXCHANGER Modulate Off Diff D
. . s Max On Time D
Slze.arculato.r fo.r required ﬂovj/. . . Note 1 — Min On Time o
+  Typical application shown using Weil-McLain pool heat ex- Select system type: TIMES Boost Interval D
changer (WMBP). 4 pe: Prepump Time: D
. . . RSG = Slab on grade pump Tin
+  Heat exchanger and circulator supplied by installer. RTS = Thin slab Postpump Time: b
S Circulator 1
RSU = Below floor CIRCULATORS Circulator 2
BOILER RAF = Above floor Circulator 3
+  See boiler manual for sizing. l\’\:ﬁ\lTlI\AMUUMMR%:II—EE B
. Clr.culator sh1;->p.ed loose with bO{ler. . . SYSTEM TYPE Select from list
+  Boiler loop piping can be provided using optional Easy-Up v S
Manifolds, available from Weil-McLain (see page 5). Min Suppl}y 19 £
Max OD Reset D
. TEMPERATURES | o ~0 esS 5
erlng Modulate On Diff D
Modulate Off Diff D
+ Connect field wiring as shown on next page. BOILER PRIORITY 3 D
«  For circulators connected to the U-Control, the maximum TIMES g”n Onl Time | 8
circulator load is 2.2 amps each — if load is higher, provide a oost Interva
i p - gher, p WMPH zone Prepump Time: D
circulator relay or contactor for circulator power. Postpump Time: D
+  Provide a Weil-McLain WMR-21 relay to operate boiler circula- Circulator 1 :
tor. CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
Circulator 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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* = Supplied by installer

1 BASEBOARD circulator *

2 BOILER circulator (shipped loose with boiler)

3 POOL HEAT EXCHANGER circulator *

4 120VAC power supply, 15-amp minimum rating
5 U-Control

6 Baseboard zone thermostat *

7 Supply temperature sensor — strap to supply line
8  Return temperature sensor — strap to return line
1

0 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 Weil-McLain WMR-21 relay *
16 RADIANT circulator *

18 Pool heater aquastat *

21 Ultra boiler

23 Flow/check valves *

MINIMUM

Boiler loop pipe size 24 Air separator with automatic air vent *

Ultra-80,105 | 1"

Ultra-155,230 | 14"
Ultra-299,399 | 1%" 26 Fresh water supply — install per applicable codes

25 Diaphragm-type expansion tank *

*

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

30 Boiler relief valve (install per boiler manual)

Part number 550-100-110/0411
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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

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.

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.

HEAT EXCHANGER

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 and pressure drop.

Heat exchanger, piping components and circulator supplied by
installer (except the boiler circulator, shipped loose with the
boiler).

Size circulator for required flow and pressure drop.

Terminal units, piping components 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.

Provide Weil-McLain WMR-21 relay to operate space heating
circulator.

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.

DO NOT connect the outdoor sensor to the U-Control unless
the water supply to the heat exchanger is to be reset based on
outdoor temperature.

U-CONTROL SETTINGS ™™
(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 DeFAuLT (0 °F) OR AS REQUIRED
ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEMTYPE 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
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list CUS

BOILER PRIORITY 2

Heat exchanger

TEMPERATURES

Max Supply

Min Supply

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

190 F
190 F

TIMES

Max On Time
Min On Time
Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

OFF

MAXIMUM RATE

| 190F |
| ___190F |
D
D
D
D
D
D
D
D
D
| OFF |
D
MINIMUM RATE D
SYSTEMTYPE 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 RRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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Part number 550-100-110/0411

MINIMUM
Boiler loop pipe size
Ultra-80,105 | 1"

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

* = Supplied by installer

DHW circulator *
BOILER circulator (shipped loose with boiler)
HEAT EXCHANGER PRIMARY circulator *

120VAC power supply, 15-amp minimum rating

1

2

3

4

5 U-Control
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) *

14 Space heating thermostat or call for heat contact *
15 Weil-McLain WMR-21 relay *

16 SPACE HEATING 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 Relief valves — boiler (install per boiler manual) and heat exchanger space
heating side
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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 asa 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 550-100-110/0411
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Multiple boiler operation options coninue

Using the U-Control settings

SENSORS

1. Each Ultraboiler 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 main-
tain 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.

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.

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.

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.

b.

o

The Ultra boiler is setup as Type 2.

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.)

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.

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

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
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.

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.

Part number 550-100-110/0411

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.

+  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.
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 SHADOW
boilers must be have OUTDOOR sensors

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

DO NOT use outdoor sensors and outdoor
reset 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.

ALTERNATIVE HEAT SOURCE

.

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

Provide a heat source (such as a wood-fired boiler, solar heat
system, etc.) with all controls and piping (per manufacturer’s
instructions). 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 Weil-McLain WMCR-2 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

(SEE NAVIGATION FLOW BELOW) D

T8 — 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 DEeFAULT (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
SYSTEMTYPE Select from list
Max Supply
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
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list FTB or FCL
Max Supply 180 F
Min Supply D
Max OD Reset D (70F) or as req'd
TEMPERATURES Min OD Reset D (OF) or as reg’d

BOILER PRIORITY 2

Modulate On Diff
Modulate Off Diff

Baseboard
(Finned tube or cast iron)

TIMES

Max On Time
Min On Time
Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

OFF

OFF

MAXIMUM RATE

D
D
D
D
D
D
D
| OFF |
[ ____OFF |
D
MINIMUM RATE D
SYSTEMTYPE 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 RRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS  Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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Part number 550-100-110/0411

MINIMUM
Boiler loop pipe size

Ultra-80, 105

Ultra-155, 230
Ultra-299, 399

* = Supplied by installer

1 DHW circulator *

2 BOILER circulator (shipped loose with boiler)

4 120VAC power supply, 15-amp minimum rating
5 U-Control

6 Baseboard (or fan coil) thermostat *

Supply temperature sensor — strap to supply line

7
8 Return temperature sensor — strap to return line
9 DHW tank aquastat *

1

0 Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for warm weather shutdown)

11 Low water cutoff (if used) *

14 Aquastat in supply line from HEAT SOURCE piping *
15 Weil-McLain WMCR-2 circulator control *

16 System 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 Isolation valves *

28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

38 Alternative heat source and piping per mfr’s instructions * (must include
a circulator and all piping and components specified in manufacturer’s
instructions)

40 Isolation heat exchanger (DO NOT use a brazed-plate exchanger when
connected to an open system) *
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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.

BASEBOARD

ALTERNATIVE HEAT SOURCE

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.

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

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

(SEE NAVIGATION FLOW BELOW) D

T8 — 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 DEeFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED

ADD’L HEAT DEMAND TYPE

Type 2 — BACKUP

ADD’L HEAT DEMAND TIME

SYSTEM SETTINGS

BOILER PRIORITY 1

Baseboard
(Finned tube or cast iron)

SYSTEM TYPE Select from list
Max Supply
Min Supply D
Max OD Reset D (70F) or as req’d
TENTFERATIRES Min OD Reset D (OF) or as req’d
Modulate On Diff D
Modulate Off Diff D
Max On Time [ O minutes |
Min On Time D
TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3

MAXIMUM RATE

MINIMUM RATE

SYSTEMTYPE

Select from list

DHW Direct

TEMPERATURES

Max Supply

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

190 F

BOILER PRIORITY 2
DHW

TIMES

Max On Time
Min On Time
Boost Interval
Prepump Time:
Postpump Time:

60 minutes

D
D
| __DHW Direct |
| 190F |
D
D
D
D
D
D
D
D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE 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 RRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS  Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411
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* = Supplied by installer

1 DHW circulator *

2 BOILER circulator (shipped loose with boiler)

3 System (or zone) circulator *

4 120VAC power supply, 15-amp minimum rating
5 U-Control

6 Room thermostat *

Supply temperature sensor — strap to supply line

7
8 Return temperature sensor — strap to return line
9 DHW tank aquastat *

1

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

_MINIMUM be set for warm weather shutdown)
Boiler loop pipe size

Ultra-80,105 | 1" 11 Low water cutoff (if used) *

Ultra-155,230 | 1%4” 21 Ultra boiler

Ultra-299,399 | 1%"
—— 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)

38 Alternative heat source, installed per mft’s instructions *

Part number 550-100-110/0411
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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
circulators).

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 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 Weil-McLain 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 Weil-McLain WMCR circulator zone controller for
zone circulators.

Connect the DHW aquastat only to the last boiler in the series.

LEAD Boiler U-Control settings

D

— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

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

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 D
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

SYSTEMTYPE

Select from list

Select type used

BOILER PRIORITY 1

Space heating

(any type)

Max Supply 180 F or as reg’d
Min Supply D (70F) or As REQ’D
Max OD Reset
TEMPERATURES | Min 0D Reset
Modulate On Diff D
Modulate Off Diff D
Max On Time D
TIMES Boost Interval D
Prepump Time: D

Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

OFF
ON
OFF

MAXIMUM RATE

MINIMUM RATE

D
[ OFF |
[ ON |
[ ____OFF |
D
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 PRIPRITY 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
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411



?/ltra cas-FIRED WATER BoILER — Application Guides

Part number 550-100-110/0411

MINIMUM
Boiler loop pipe size

Ultra-80, 105

Ultra-155, 230
Ultra-299, 399

* = Supplied by installer

1 DHW circulator *

2 BOILER circulator (shipped loose with boiler)

3 Zone circulators *

4 120VAC power supply, 15-amp minimum rating
5 U-Control

6  Zone thermostats *

Supply temperature sensor — strap to supply line

7
8 Return temperature sensor — strap to return line
9 DHW tank aquastat *

1

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

11 Low water cutoff (if used) *

12 Weil-McLain WMCR circulator zone controller *
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)

40 Manifolds, Weil-McLain Easy-Fit shown *
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Application 18 — Multiple boilers (ornines

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

U-Control setting notes
(LEAD boiler)

+  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.

+  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.

Setthe ADD’L HEAT DEMAND TIME to 5 min-
utes, 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 sensors
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 DIFFE. This reduces the likelihood of
excessive cycling as heat demand changes.

Non-DHW SHADOW Boiler U-Control settings

D

— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

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

See other
boiler settings on
pages 48 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 4 — SHADOW

ADD’L HEAT DEMAND TIME

SYSTEM SETTINGS

SYSTEMTYPE

Select from list

SAME AS LEAD

Max Supply SAME AS LEAD
Min Supply SAME AS LEAD
Max OD Reset SAME AS LEAD
TEMPERATURES | \jin 0D Reset SAME AS LEAD
Modulate On Diff
BOILER PRIORITY 1 Modulate Off Diff
Max On Time D
Space heating TIMES Boost Interval D
Prepump Time: D
(any type) Postpump Time: D
Circulator 1
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 PRIPRITY 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
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0411



?/ltra cas-FIRED WATER BoILER — Application Guides

=

Application 18 — Multiple boilers (e

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

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 im-
mediately 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 DIFFE. 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 550-100-110/0411

DHW SHADOW Boiler U-Control settings

IS — VALUE MUST BE SET (OR VERIFIED) AS LISTED See other
D ) boiler settings on
— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED | pages 48 and 50
BOILER SETTINGS SET TO
BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D
WWSD TEMP [ Oer |
ADJUST OUTDOOR I T
ADD'L HEAT DEMAND TYPE
ADD'L HEAT DEMAND TIME D

SYSTEMTYPE

Select from list

SAME AS LEAD

TEMPERATURES

Max Supply

Min Supply

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

SAME AS LEAD
SAME AS LEAD
SAME AS LEAD
SAME AS LEAD

TIMES

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

0 minutes

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

OFF

OFF

MAXIMUM RATE

MINIMUM RATE

| SAME AS LEAD |
| SAME AS LEAD |
| SAME AS LEAD |
| SAME AS LEAD |
| SAME AS LEAD |
|0 minutes |
D
D
D
| OFF |
[ ____OFF |
D
D
SYSTEMTYPE Select from list DHW-DIRECT
Max Supply 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
A/ / Max On Time D
Min On Time
D TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D
5
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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. Mul-
tiple DHW tanks are zoned with circulators.

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 circulators supplied by installer.

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.

Size circulators for required flow.
All zone circulators supplied by installer.

continued

LEGEND

* = Supplied by installer

1 DHW circulators *

2 BOILER circulators (shipped loose with boiler)
3 Zone circulators *
4

120VAC power supply, 15-amp minimum rat-
ing

(]

U-Control

6 Zone thermostats *

7 Supply temperature sensor — strap to supply
line

8  Return temperature sensor — strap to return
line

9 DHW tank aquastats *

10 Outdoor temperature sensor (supplied with

boiler; install if U-Control will be set for out-

door reset operation)

11 Low water cutoff (if used) *

12 Weil-McLain WMCR circulator zone controller
for baseboard or fan coil zones *

13 Weil-McLain WMCR circulator zone controller
for DHW circulators *

21 Ultra boilers

22 Indirect water heaters *

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)

40 Weil-McLain Easy-Fit headers (or field-
fabricated equivalent) for connection of boiler

or water heater piping to primary loop *

41 Distribution manifolds for piping to baseboard
or fan coil zones *

42 SPST relay, 120 VAC coil, normally open —
when closed, the space heating WMCR senses
the priority zone is active and will prevent other
space heating zones from running until the
closure on the priority zone ends

Part number 550-100-110/0411
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MINIMUM
Boiler loop pipe size
Ultra-80,105 | 1"

Ultra-155,230 | 1%4”
Ultra-299,399 | 1%"

Part number 550-100-110/0411
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Application 19 — Multiple boilers (e

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.

Wiring

See boiler manual for sizing.

Circulator shipped loose with each boiler.

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.

Provide two Weil-McLain WMCR circulator zone controllers

— one for DHW circulator 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.

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

To see the navigation sequence to access the BOILER SETTINGS

and SYSTEM SETTINGS menus, see page 7.

NOTICE

NOTICE

NOTICE

NOTICE

NOTICE

NOTICE

NOTICE

w

4

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.

DO NOT set any boiler’s PRIORITY 1 SYSTEM
TYPE to Custom or DHW-DIRECT. Shadow
boilers set to TYPE 4 will not work with these
settings.

DO NOT set the U-Controls for outdoor reset
operation. The system must provide boiler water
suitable for DHW operation.

Install system SUPPLY and RETURN sensors for
every boiler.

Set the ADD’L HEAT DEMAND TIME to 5 min-
utes, or as desired. This is the time delay before the
modulating signal will be passed on to the next
boiler in series for additional heating capacity.

DHW OPERATION — ADDITIONAL HEAT
DEMAND TIME: The additional heat demand
time setting may have to be 0 minutes if the
DHW demand is large compared to total
boiler capacity. If the timing is too long, the
boilers will not provide fast enough response.

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

LEAD Boiler U-Control settings

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

D

— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

See SHADOW
boiler settings on
pages 55

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D

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

0DaSEN0ArQ Or 1d

SYSTEMTYPE Select from list DHW-SYSTEM
Max Supply 190 F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
Max On Time
TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D

SYSTEMTYPE

Select from list

FTB or FCL

TEMPERATURES

Max Supply
Min Supply

Min OD Reset
Modulate On Diff
Modulate Off Diff

190 F
190 F

TIMES

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

OFF

(o]
z

OFF

MAXIMUM RATE

MINIMUM RATE

SYSTEMTYPE Select from list
Max Supply
Min Supply
Max OD Reset
TEMPERATURES Min OD Reset
Modulate On Diff
Modulate Off Diff
BOILER PRIPRITY 3
Min On Time
TIMES Boost Interval
Not usgd Prepump Time:
Postpump Time:
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE
MINIMUM RATE
Circulator 1
CIRCULATOR EXERCISING | Circulator 2
Circulator 3
Circulator 1
FREEZE PROTECT CIRCS | Circulator 2
Circulator 3

UO0O0|000 |0|0|000 (0000 |vAvivivlvwiv] UOU|||UUU O UUUO|||
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Um

Application 19 — Multiple boilers (ornines

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

SHADOW Boiler U-Control settings

TR — VALUE MUST BE SET (OR VERIFIED) As LisTED | See LEAD
D — DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED | pages 54

boiler settings on

BOILER SETTINGS

BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

HIGH LIMIT D
WWSD TEMP
ADJUST OUTDOOR I T

ADD’L HEAT DEMAND TYPE

Type 4 — SHADOW

ADD’L HEAT DEMAND TIME

SYSTEM SETTINGS

5 minutes (see NOTICE on page 54

SYSTEMTYPE Select from list FTB or FCL
Max Supply 190 F
Min Supply
Max OD Reset

TEMPERATURES Min OD Reset

Modulate On Diff
Modulate Off Diff

BOILER PRIORITY 1

Space heating TIMES
(baseboard or fan coil)

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1 OFF
Circulator 2
Circulator 3 OFF

MAXIMUM RATE

MINIMUM RATE

SYSTEMTYPE

Select from list

TEMPERATURES

Max Supply

Min Supply

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

BOILER PRIPRITY 2

Not used TIMES

Max On Time
Min On Time
Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

MAXIMUM RATE

MINIMUM RATE

SYSTEMTYPE Select from list
Max Supply
Min Supply
Max OD Reset
TEMPERATURES Min OD Reset
Modulate On Diff
Modulate Off Diff
BOILER PRIPRITY 3
Min On Time
TIMES Boost Interval
Not usgd Prepump Time:
Postpump Time:
Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE
MINIMUM RATE
Circulator 1
CIRCULATOR EXERCISING | Circulator 2
Circulator 3
Circulator 1
FREEZE PROTECT CIRCS | Circulator 2
Circulator 3

UO0O0|000 |0|0|000 (0000 O0U0U0U00 |U|0|0|0T00|0000 UUUOOOUUUl%l 0G0 O UOUUU||

Part number 550-100-110/0411
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Application 20 — Multiple boilers

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

Purpose

Space heating with multiple Ultra boilers, with multiple-zone
baseboard space heating.

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

PRIMARY PIPING

Provides crossover-style connection for multiple subsystems.
Each subsystem connects via a secondary loop take-off.

Size circulator for required flow — primary (system) circulator
supplied by installer.

SUBSYSTEMS

Subsystem supply/return piping must be connected to crossover
bridges with secondary connections spaced apart as shown.
Subsystems can use any means desired, such as baseboard, cast
iron radiators, fan coils, heat exchanger or radiant.

Provide controls and components needed for zoning (as shown
in typical subsystem example).

56

continued

LEGEND

= Supplied by installer

DHW circulator *

*
1
2 BOILER circulators (shipped loose with boiler)
3 System circulator *

4

120VAC power supply, 15-amp minimum rat-
ing

(]

U-Control

6 Zone thermostats, typical *
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 out-

door reset operation)

11 Low water cutoff (if used) *

12 Typical —Weil-McLain WMCR circulator zone
controller for baseboard or fan coil zones *

16 Baseboard zone circulators *

21 Ultra boilers

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 TIsolation valves *

28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

40 Weil-McLain Easy-Fit headers (or field-
fabricated equivalent) for connection of boiler

or water heater piping to primary loop *

41 Distribution manifolds for piping to baseboard
or fan coil zones *

43 Balancing valves *

45 Secondary connections to heating subsystems *

Part number 550-100-110/0411
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Piping overview

+  Pipingusesa 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 indi-
rect 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 DHW(circulator
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.

MINIMUM
Boiler loop pipe size

Ultra-80,105 | 1"
Ultra-155,230 | 1%4”
Ultra-299,399 | 1%"

Part number 550-100-110/0411 57
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Application 20 — Multiple boilers (ornines

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

+ 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.

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 boiler.

Wiring
Connect field wiring as shown on page 56.

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 all piping and controls needed for each subsystem
connected.

U-Control setting notes

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

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

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.

Set the ADD’L HEAT DEMAND TIME to 5 min-
utes, or as desired. This is the time delay before
the modulating signal will be passed on to the
next boiler in series for additional space heating
capacity.

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.

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

Install system SUPPLY and RETURN sensors
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 DIFFE. This reduces the likelihood of
excessive cycling as heat demand changes.

Set the last SHADOW boiler MAX ONTIME
to 0 minutes. The boiler will immediately
switch to DHW mode on call from the DHW
aquastat.

NOTICE

NOTICE

NOTICE

NOTICE

NOTICE

ul

8

LEAD Boiler U-Control settings

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

D

— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

See SHADOW
boiler settings on
page 59

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

SYSTEMTYPE

SYSTEM SETTINGS

Select from list

BOILER PRIORITY 1

Select system
type most rep-

resentative of
subsystems con-

M_ax Supply 180 F
Min Supply D (70F) or As REQ’D
Max OD Reset
TEMPERATURES | Min 0D Reset
Modulate On Diff D
Modulate Off Diff D
Max On Time D
TIMES Boost Interval D
Prepump Time: D

Postpump Time:

nected

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

OFF

MAXIMUM RATE

MINIMUM RATE

D
[ OFF |

D
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 PRIPRITY 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
SYSTEMTYPE 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 PRIPRITY 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 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D
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Application 20 — Multiple boilers (e

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

Non-DHW SHADOW Boiler U-Control settings

DHW SHADOW Boiler U-Control settings

ET"W  — VALUE MUST BE SET (OR VERIFIED) AS LISTED

D — DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

See LEAD
boiler settings on
page 58

D

ET"W  — 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 Verify model number is correct BOILER MODEL Verify model number is correct
HIGH ALTITUDE Set to YES if high altitude HIGH ALTITUDE Set to YES if high altitude
HIGH LIMIT D HIGH LIMIT D
WWSD TEMP Op1 WWSD TEMP
ADJUST OUTDOOR ADJUST OUTDOOR
ADD'L HEAT DEMAND TYPE Type 4 — SHADOW ADD'L HEAT DEMAND TYPE Type 4 — SHADOW
ADD'L HEAT DEMAND TIME ADD'L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEMTYPE Select from list SAME AS LEAD SYSTEMTYPE Select from list SAME AS LEAD
Max Supply SAME AS LEAD Max Supply SAME AS LEAD
Min Supply SAME AS LEAD Min Supply SAME AS LEAD
Max OD Reset SAME AS LEAD Max OD Reset SAME AS LEAD
TEMPERATURES | vt 0D Reset SAME AS LEAD TEMPERATURES | vt 0D Reset SAME AS LEAD
Modulate On Diff Modulate On Diff 10F
Modulate Off Diff 10 F Modulate Off Diff
bU 1 PRIORA Max On Time BUII.ER PHIOBITY 1 Max On Time 0 minutes
TIMES Boost Interval - TIMES Boost Interval
Pa <. g Prepump Time: Space heatmg Prepump Time:
Postpump Time: Postpump Time:
Circulator 1 OFF Circulator 1 OFFE
CIRCULATORS Circulator 2 CIRCULATORS Circulator 2
Circulator 3 OFF Circulator 3 OFF

MAXIMUM RATE

MAXIMUM RATE

| SAME AS LEAD | | SAME AS LEAD |
| SAME AS LEAD | | SAME AS LEAD |
| SAME AS LEAD | | SAME AS LEAD |
| SAME AS LEAD | | SAME AS LEAD |
| SAME AS LEAD | | SAME AS LEAD |
[ 10F |
[ 10F |
D |0 minutes |
D D
D D
D D
| OFF | | OFF |
[ OFF | [ OFF |
D D
MINIMUM RATE D MINIMUM RATE D
SYSTEMTYPE Select from list D SYSTEMTYPE Select from list DHW-DIRECT
Max Supply D Max Supply 190 F
Min Supply D
Max OD Reset D Max OD Reset D
TEMPERATURES Min OD Reset D TEMPERATURES Min OD Reset D
Modulate On Diff D Modulate On Diff D
Modulate Off Diff D Modulate Off Diff D
BOILER RRIORITY 2 Max On Time BOILER PRIORITY 2 Max On Time D
Min On Time D Min On Time
TIMES Boost Interval D TIMES Boost Interval D
Not usgd Prepump Time: D DHW Prepump Time: D
Postpump Time: D Postpump Time: D
Circulator 1 D Circulator 1
CIRCULATORS Circulator 2 D CIRCULATORS Circulator 2
Circulator 3 D Circulator 3
MAXIMUM RATE D MAXIMUM RATE D
MINIMUM RATE D MINIMUM RATE D
SYSTEMTYPE Select from list D SYSTEMTYPE Select from list D
Max Supply D Max Supply D
Min Supply D Min Supply D
Max OD Reset D Max OD Reset D
TEMPERATURES Min OD Reset D TEMPERATURES Min OD Reset D
Modulate On Diff D Modulate On Diff D
Modulate Off Diff D Modulate Off Diff D
BOILER RRIPRITY 3 BOILER RRIPRITY 3
Min On Time D Min On Time D
TIMES Boost Interval D TIMES Boost Interval D
Not usgd Prepump Time: D Not usgd 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 1 D Circulator 1 D
CIRCULATOR EXERCISING  Circulator 2 D CIRCULATOR EXERCISING  Circulator 2 D
Circulator 3 D Circulator 3 D
Circulator 1 D Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D Circulator 3 D
5
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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.

+  Use a large boiler only as needed, such as during high heat
demand periods (low outdoor temperature periods).

+ The WMR-21 relay, SPST relay and outdoor temperature
control shown in this application automatically enable or
disable the large boiler — at outdoor temperatures above
the outdoor temperature control setting, the large boiler is
not enabled. At colder outdoor temperatures, when the load
is higher, the large boiler is enabled.

+  Analternate method is to use a MOD-CON-CNC control-
ler. This device provides automatic switching of base load
boilers based on outdoor temperature and also provides
boiler sequencing.

The recommended temperature settings in this application are
based on typical baseboard, radiator or fan coil systems. For
radiant systems or any other lower temperature installation,
set the U-Control and system aquastat temperatures as needed.

DO NOT set the system aquastat (item 46)
higher than 180°F. The Ultra boilers will lockout
if temperature exceeds 190°F. Set the Ultra LEAD
boiler Priority 1 MAX SUPPLY temperature 20°F
lower than the system aquastat setting.

DHW is piped directly to one of the Ultra base load boilers. If
additional DHW capacity is required, pipe the DHW units in a
secondary loop as in Application 19 — Multiple boilers, page 52.
DHW priority — space heating is disabled on the DHW boiler
during call for heat from the water heater.

60

continued

LEGEND

* = Supplied by installer

1 DHW circulator *

2 Ultra BOILER circulators (shipped loose with
boiler)

3 System circulator (typical in-line pump
shown)*

4 120VAC power supply, 15-amp minimum rat-
ing

U-Control

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 out-
door reset operation)

11 Low water cutoff (if used) *
13 Relay, 120 VAC coil, SPST *
15 Weil-McLain WMR-21 relay *
21 Ultra boilers

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)

40 Weil-McLain Easy-Fit headers (or field-
fabricated equivalent) for connection of Ultra
boiler piping to primary loop *

45 Large boiler, either existing or new installation
— typically a commercial-sized forced draft
boiler on existing installations — can be one
or more forced draft boilers or one or more
Ultra Commercial boilers for new or boiler
replacement installations

46 System aquastat — See NOTICE at left

47 Outdoor temperature control (Honeywell
T6031A or equivalent) — break on rise — to
shut off large boiler(s) above the outdoor
control setpoint (typically between 40°F and
50°F)

46 System thermostat or system heat demand
contact
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MINIMUM

Boiler loop pipe size

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

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 L . . .
increase noticeably at low fire. + 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.

Piping overview

+ The indirect water heater is connected to one of the Ultra boilers,

+ This example can apply to an existing large boiler, such as a commercial-sized forced draft ensuring that DHW generation always takes advantage of the Ultra
cast iron sectional boiler like the Weil-McLain 80 or 88 series. boiler’s high efficiency.

+ For a new system installation, you could use one or more Ultra Commercial boilers for * For each Ultra boiler, strap a supply sensor and return sensor to
the large boiler, with one or more Ultra Residential boilers for the base load units. the system piping as shown.
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Application 21 — Multiple boilers (ornines

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. 2on SHADOW

- Piping shown in this example is direct-connected, and is accept- ST — VALUE MUST BE SET (OR VERIFIED) AS LISTED X gi‘laer s C
able for an existing installation, but primary/secondary piping D — DEFAULT ACCEPTABLE; GHANGE ONLY IF DESIRED | page 59
is preferred. For boiler replacement and new installations, use a ’

secondary circuit for the large boiler(s) as shown in the piping
diagram inset.

BOILER SETTINGS

+ DHW circulator must be selected to handle the pressure drop HIGH ALTITUDE SettoYES if high altitude
through the Ultra boiler, water heater and piping — see boiler HIGH LIMIT D
_mamﬁal for recommended sizing. DHW circulator supplied by WWSD TEMP DeFAULT (70 °F) OR AS REGUIRED
installer.
Lo ) ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
+  For some large indirect water heaters, the required flow rate may = e
require piping the water heater differently — see boiler manual ADD'L HEAT DEMAND TYPE g
and other applications in this guide. ADD'L HEAT DEMAND TIME

+  Pipe the indirect water heater to the last SHADOW boiler. The
U-Control on the last SHADOW boiler is set to immediately

Zw;lt';crl:l 'Eo EI:)\%I}—II%?It.iB%R%nCSFaH from the DHW aquastat. Set SETETEE Sl e T
yetem bp : Max Supply
; R PRIOR Min Supply [ 140F |
BOILER :1 / TEMPERATURES | Max OD Reset
+  Ultra boiler piping must be primary/secondary as shown, with Min OD Reset L OF ]
the boiler piped in a secondary loop and the DHW piped to the arge boile Mogu:ate g;‘f D'_ff‘; B
last SHADOW bosiler. Hled Modu ati oi
: o D €nabie i
+  See boiler manual for sizing piping. Max On Time SIS
+  Circulator shipped loose with boiler. la ~ o) TIMES Boost Interval D
Prepump Time: D
H"H O epresenta Postpump Time: D
WIrlng e 0 b e Circulator 1
+  Connect field wiring as shown on page 60. SAREETER CIRCULATORS g::gﬂ:::g: g
+  For circulators connected to the U-Control, the maximum MAXIMUM RATE D
circulator load is 2.2 amps each — if load is higher, provide a
circulator relay or contactor for circulator power. MINIMUM RATE D
+  Provide and install a WMR-21 relay, a SPST relay with 120 VAC SYSTEMTYPE '\Sﬂelect frorln list elect
coil and an outdoor temperature control (Honeywell T6031A M?r:(SSL:JppI Y
A : AT [ 70F |
or equivalent). Set the outdoor temperature control be- B( 0 Max O Roset
tween 40°F and 50°F for most installations. Mount the TEMPERATURES | \1.0" 0D Reset
sensing bulb outside using an outdoor shield. Locate the bulb ~ ~ Modulate On Diff D
away from direct sunlight and in a location not subject to snow, arge po Modulate Off Diff D
ice or debris accumulation. OT enabled Max On Time
Min On Time D
U-Control setting notes ole . S5 TIMES Boost Interval D
Prepump Time: D
+  See the tables on pages 62 and 63 for required and optional O epresenta Postpump Time: D
settings. e 0 b o Circulator 1
+ To see the navigation sequence to access the BOILER SETTINGS onnected CIRCULATORS g::gﬂ:z:g: g
and SYSTEM SETTINGS menus, see page 7.
Th dulating signal from U-Control P16 of one ML AT =
NOTICE < mo m Lt e MINIMUM RATE D
boiler to P15 of the next is polarity sensitive. SETEMTVEE Sl e st 5
Connect wires + to + and — to — as shown. That Max Supply D
is, P16-1 goes to P15—6 and P16-2 goes to P15-5. Min Supply D
. M D R
NOTICE | DO NOT set the LEAD boiler PRIORITY 1 TEMPERATURES | X OD Reset 0
SYSTEM TYPE to Custom or DHW DIRECT. Modulate On Diff D
Shadow boilers set to TYPE 4 will not work with Modulate Off Diff D
these settings. BOILER PRIORITY 3
NOTICE Install system SUPPLY and RETURN sen- Min On Time D
sors and OUTDOOR sensor for every boiler. Not used TS (EtEEst IAEREL B
Shadow boilers will start and stop based on Eges':uﬂnn? TITTrﬁé' D
their MODULATE ON or OFF DIFF. This o, e s
o - . ircu
e e o ehanood of excessive cycling as CIRCULATORS | Circulator 2 D
. Circulator 3 D
NOTICE Set the ADD’L HEAT DEMAND TIME to MAXIMUM RATE D
5 minutes, or longer if possible. This is the MINIMUM RATE D
time delay before the modulating signal will St i 5
be passed on to the next boiler in series. CIRCULATOR EXERCISING ' Circulator 2 D
NOTICE Set the last SHADOW boiler Priority 1 MAX Circulator 3 D
ON TIME to 0 minutes. The boiler will im- Circulator 1 D
mediately switch to DHW mode on call from FREEZE PROTECT CIRCS | Circulator 2 D
the DHW aquastat. Circulator 3 D

[N

2
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Application 21 — Multiple boilers (e

BASE LOADING with ULTRA boilers | DHW (Direct connected)

Non-DHW SHADOW Boiler U-Control settings

DHW SHADOW Boiler U-Control settings

ET"W  — VALUE MUST BE SET (OR VERIFIED) AS LISTED

D — DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

See LEAD
boiler settings on
page 58

D

ET"W  — 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 Verify model number is correct BOILER MODEL Verify model number is correct
HIGH ALTITUDE Set to YES if high altitude HIGH ALTITUDE Set to YES if high altitude
HIGH LIMIT D HIGH LIMIT D
WWSD TEMP Op1 WWSD TEMP
ADJUST OUTDOOR ADJUST OUTDOOR
ADD'L HEAT DEMAND TYPE Type 4 — SHADOW ADD'L HEAT DEMAND TYPE Type 4 — SHADOW
ADD'L HEAT DEMAND TIME ADD'L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEMTYPE Select from list SAME AS LEAD SYSTEMTYPE Select from list SAME AS LEAD
Max Supply 190 F Max Supply SAME AS LEAD
Min Supply Min Supply SAME AS LEAD
Max OD Reset 70 F Max OD Reset SAME AS LEAD
TEMPERATURES Min OD Reset TEMPERATURES Min OD Reset SAME AS LEAD
Modulate On Diff Modulate On Diff 10F
Modulate Off Diff 10 F Modulate Off Diff
bU 1 PRIORA Max On Time BUII.ER PHIOBITY 1 Max On Time 0 minutes
TIMES Boost Interval - TIMES Boost Interval
Pa <. g Prepump Time: Space heatmg Prepump Time:
Postpump Time: Postpump Time:
Circulator 1 OFF Circulator 1 OFFE
CIRCULATORS Circulator 2 CIRCULATORS Circulator 2
Circulator 3 OFF Circulator 3 OFF

MAXIMUM RATE

MAXIMUM RATE

| SAME AS LEAD | | SAME AS LEAD |
| 190F | | SAME AS LEAD |
| SAME AS LEAD |
[ 70F | | SAME AS LEAD |
[ OF | | SAME AS LEAD |
[ 10F |
[ 10F |
D |0 minutes |
D D
D D
D D
| OFF | | OFF |
[ OFF | [ OFF |
D D
MINIMUM RATE D MINIMUM RATE D
SYSTEMTYPE Select from list D SYSTEMTYPE Select from list DHW-DIRECT
Max Supply D Max Supply 190 F
Min Supply D
Max OD Reset D Max OD Reset D
TEMPERATURES Min OD Reset D TEMPERATURES Min OD Reset D
Modulate On Diff D Modulate On Diff D
Modulate Off Diff D Modulate Off Diff D
BOILER RRIORITY 2 Max On Time BOILER PRIORITY 2 Max On Time D
Min On Time D Min On Time
TIMES Boost Interval D TIMES Boost Interval D
Not usgd Prepump Time: D DHW Prepump Time: D
Postpump Time: D Postpump Time: D
Circulator 1 D Circulator 1
CIRCULATORS Circulator 2 D CIRCULATORS Circulator 2
Circulator 3 D Circulator 3
MAXIMUM RATE D MAXIMUM RATE D
MINIMUM RATE D MINIMUM RATE D
SYSTEMTYPE Select from list D SYSTEMTYPE Select from list D
Max Supply D Max Supply D
Min Supply D Min Supply D
Max OD Reset D Max OD Reset D
TEMPERATURES Min OD Reset D TEMPERATURES Min OD Reset D
Modulate On Diff D Modulate On Diff D
Modulate Off Diff D Modulate Off Diff D
BOILER RRIPRITY 3 BOILER RRIPRITY 3
Min On Time D Min On Time D
TIMES Boost Interval D TIMES Boost Interval D
Not usgd Prepump Time: D Not usgd 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 1 D Circulator 1 D
CIRCULATOR EXERCISING  Circulator 2 D CIRCULATOR EXERCISING  Circulator 2 D
Circulator 3 D Circulator 3 D
Circulator 1 D Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D 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.

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.

Setup desired settings for each of the priorities used

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.

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

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.

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°F. 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
factory default is “OFF” — that is, boost is not enabled with default
settings.

Troubleshooting insufficient heat calls

1.

64

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.

Figure 1

Typical outdoor reset curves

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°F.

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

o]

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)
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.

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

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.
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Appendix B

BOILER SETTINGS menu detail

BOILER MODEL

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

80
105

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 model number that
is highlighted on this screen MUST

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

Part number 550-100-110/0411

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 V¥ keys to
highlight the desired
item on a screen.

BSX SYSTEM SETTING

OFF

FAN COIL

FINNED TUBE BASEBOARD

BASEBOARD

RADIATOR

SLAB ON GRADE
SLAB

4PREVIOUS

BOILER PRIORITY X
SYSTEM TYPE: OFF
TEMPERATURES
TIMES
CIRCULATORS
MAXIMUM RATE:
MINIMUM RATE:

CHANGE SETTINGAV
4PREVIOUS ENTERN

94%
33%

SYSTEM SETTINGS
BOILER PRIORITY 1
BOILER PRIORITY 2
BOILER PRIORITY 3
CIRCULATOR EXERCISING
FREEZE PROTECT CIRCS

CHANGE SETTINGA VW
4PREVIOUS ENTERE

Note 1

THIN
BELOW FLOOR
ABOVE FLOOR

ENTERN

O
O
O
O
O
O
Note 2

PRIORITY X MIN RATE

: XX

TTINGA VY
ENTERE

CIRCULATOR EXERCISING

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.

66

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: ### °F
MIN SUPPLY: ### °F

MAX OUTDOOR: ### °F
MIN OUTDOOR: ### °F

MODULATE ON DIFF: ###°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
CIRCULATOR X

oN
O OFF

CHANGE SETTINGA VW
<4PREVIOUS ENTERNE

FREEZE PROTECTION
CIRCULATOR X

CHANGE SETTINGA VY
<4PREVIOUS ENTERNE

1/,

XXXXXXXXXXXXXXXXX

| XX°

Note 2B CHANGE SETTINGA W
Note 3 [L4PREVIOUS

Note 2
Note 3

XXXXXXXXXXXXXXXXX

XXXXXXXXXXX

CHANGE SETTINGAV
4PREVIOUS ENTERN

BOILER PRIORITY X

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

CHANGE SETTINGAYV
4PREVIOUS

ENTERN

BOILER PRIORITY X
CIRCULATOR X

CHANGE SETTINGA VW

4PREVIOUS ENTERNE
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