M| WEIL-McLAIN

Gas-fired water boilers — Series 3 &4

Featuring ®

Flexibility

Quick-Reference Guide
For Piping, Wiring & U-Control Setups

PTG This guide must only be used by a qualified heating installer/service technician. Read all instructions, including this
Ultra boiler manual and all other information shipped with the boiler, before installing. Perform steps in the order
given. Failure to comply could result in severe personal injury, death or substantial property damage.
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Read before proceeding

e e n This guide is meant to be used as a general guideline
H aza I'd defl n It ions for piping and controlling Ultra Series 4 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-

FNOYTTE;]  [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| [ndicates 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
S
]
=
=

) o ) ) ) It must be used only as a supplement to the Ultra
NOTICE Indicates special instructions on installation, . . )

. . . Boiler manual and applicable code requirements.

operation or maintenance that are important

but not related to personal injury or property Follow all instructions in the Ultra Boiler manual

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

I Additional }{E}
o R Ao ] g

SYSTEM AND/OR ZONE
CIRCULATORS ARE
SUPPLIED BY THE
INSTALLER.

Do not exceed —+—  —>
12 inches apart

s ~ .
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|
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%= . ALLWHITE ITEMS AND
\  AQUAPLUS TANK
\ /" FURMISHED BY THE
BOILER CIRCULATOR |
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SHOWN HERE AND IN 1 | Sl
BOILER MANUAL) | | i
IT CANNOT BE USEDFOR! |- @ «[9—47" Q+ }& !
ZONES OR SYSTEM | |
CIRCULATION. | |
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—— | s
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Typical piping, using zone-valve zoning

Easy-Up Manifolds:
(See next page for details)

I Do not exceed 12
i inches apart

Vs

The circulator supplied with the boiler (a) must be used only Boiler loop piping must be sized to the minimums listed in A
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 17 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 J

(_RIGHT )

(_WRONG )

| -

0 not
| e SXCeeq 14 |
nchegapanu
|

tion.

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-

DO NOT connect boiler piping to the tee through
connections as shown at right. The system will
not work correctly this way.

| l
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Weil-McLain Easy-Up® Manifold

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

NOTICE To ensure proper system operation, Ultra-80 . . . . . . . . .. 1” or larger

install system headers sized to the Ultra-105,-155 . . . . . . 1% or larger
guidelines at right: Ultra-230 . . . . . . . .. 1%” or larger
Ultra-299,-399 . . . . . . 2” or larger

2” x 12" reducers supplied
with Easy-Up Manifold for

Ultra-299 and Ultra-399

Primary (system)

Primary (system)

RETURN SUPPLY
Connect to
SHUT-OFF DHW SUPPLY
VALVES (if used)

FLANGES for

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

-
Easy-Up BN
M 'f Id Connect to
a n I 0 RELIEF
Connect to = VALVE
DHW RETURN Ultra-80,-105 . . . . . . . . 1%
(if used) Part number 383-500-765
Connect to Ultra-155, -230, -299, -399 . . 1%" Connect to
BOILER Part number 383-500-766 BOILER
RETURN \ ~/  SUPPLY

Bushings supplied

<«——— with Easy-Up Manifold for —— 5
Ultra-299 and Ultra-399

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

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

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.

ALERT screen

& LEEIL M LAIN

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

6 Part number 550-100-110/0817
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U-Control menu access

BOILER SETTINGS | SYSTEM SETTINGS

BOILER STATUS screen ?

CONTRACTOR MENU screen ?

press
CONTRACTOR MENU @
[ﬂﬂn will.'mtl.AIN @ BOILER SETTINGS to
HH:MM AM MM/DD/YY SYSTEM SETTINGS select
L] =Y 1| L] + l
m @ DIAGNOSTICS
MAINTENANCE INFO
Hold Bset paTE AND TIME
7 (V)
secs
—» BSELECT OPTIONAYV
MODULATION ####;#N#F#::f <«PREVIOUS ENTERE
press @ to highlight 4—/
the next item down
press
U-CONTROL CONTRACTOR MENU
NAVIGATION BUTTONS ®
o BOILER SETTINGS to
Highlight next select
selection UP SYSTEM SETTINGS |
SYSTEM SETTINGS

Enter/select

Highlight next
selection DOWN

NEXT

PREVIOUS
screen

screen

Part number 550-100-110/0817

DIAGNOSTICS
MAINTENANCE INFO
SET DATE AND TIME

PTIONAYV
S ENTERN

A0
om
o r
mm
<o

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 SETTINGS screen 7

BOILER SETTINGS

HIGH ALTITUDE: N
HIGH LIMIT TEMP:200°
WWSD TEMP: 70°
ADJUST OUTDOOR °

ADD’L HEAT DEMAND
TYPE OFF
TIME: 0 MINUTES

PTIONAYV
S ENTERN

SELECT 0
4PREVIOU

SYSTEM SETTINGS screen 7

SYSTEM SETTINGS
BOILER PRIORITY 2
BOILER PRIORITY 3

CIRCULATOR EXERCISING

FREEZE PROTECT CIRCS
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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
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

TEMPERATURES

Max Supply

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

DHW DIRECT

TIMES

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

OFF

MAXIMUM RATE

MINIMUM RATE

SYSTEMTYPE

Select from list

FTB or CIB

TEMPERATURES

Max Supply

Min Supply

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

U%lccl%HUUU O| 0000 %l

(=)

o

70F) or as req’
D (OF) or as req’d

TIMES

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

| D (OF) or as reg'd |
D
D
D
D
D
D
D
Circulator 1
CIRCULATORS Circulator 2 | ON |
Circulator 3 | ____ON |
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 RRJORITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
Circulator 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0817




?/ltra cas-FIRED WATER BoILER — Application Guides im

PIPING LEGEND
Additional i i Additional . .
branches BASEBOARD (finned tube or cast iron) branches * - Supplied by installer
ﬂ_q_ﬁ_cm It ﬂ-‘ Hq
J AT 1 1 DHW circulator *
. 2 BOILER circulator (shipped loose with boiler)
Do not exceed 29—
Y 12 inches apart i A 3 SYSTEM circulator *
| 4 120VAC power supply, 15-amp minimum rating
1 l '—F 5 U-Control
6 House thermostat *
1 I @ 7  Supply temperature sensor — strap to supply line
8  Return temperature sensor — strap to return line
9 DHW tank aquastat or sensor*

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

MINIMUM

Boiler loop pipe size

11 Low water cutoff (if used) *
Ultra-80,105 | 1"
Ultra-155,230 | 1%"
Ultra-299,399 | 1%"

21 Ultra boiler

22 Indirect water heater *

23 Flow/check valves *
24 Air separator with automatic air vent *

25 Diaphragm-type expansion tank *

LEGEND
26 Fresh water supply — install per applicable codes *
SUPPLY
e 27 Isolation valves *
RETURN

28 Purge/drain valves *

[_DHW |

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

switch

BOILER 31 DHW Temperature and Pressure relief valve (install per boiler manual)
FIELD WIRING
--------------- 4 P15 DO NOT supply 24-volt power to the thermostat circuits. Boiler chassis ground
............... Red ( : )
6-pole P1 6
THERMOSTAT :?-reoelg 3 ——/1/E------------ .T
...... P 2 Neo ; 20 VAC
T ower
H
| ! -- o\o )
| Service
i ON/OFF switch

SUPPLY @

Field wiring to
circulators

UAG-001

Part number 550-100-110/0817 9
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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
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 [ 150F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
N TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list
Max Supply [150F |
Min Supply D
Max OD Reset D (70F) or as req’d
JEMEERSIURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
Modulate Off Diff D
B0 R PRIOR Max On Time D
Min On Time D
- 0O TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 | ____ON |
MAXIMUM RATE D
MINIMUM RATE D
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 RRJORITY 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 550-100-110/0817
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PIPING
Additionai Additional
branches FAN COIL UNIT(S) branches
A & i
Do not exceed 4% —|
Y 12 inches apart | @ A
. | @ @ ®

W '—I—

SUPPLY

RETURN

MINIMUM

Boiler loop pipe size

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

LEGEND

SUPPLY
RETURN

BOILER
FIELD WIRING
"""""""" . P15 DO NOT supply 24-volt power to the thermostat circuits.
_______________ Red
6-pole
THERMOSTAT

SUPPLY @

Green
3-pole

LEGEND

% = Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
SYSTEM circulator *

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

House thermostat *

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

© O N O a0 A O N =

DHW tank aquastat or sensor *

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

11 Low water cutoff (if used) *

21 Ultra boiler

22 Indirect water heater *

23 Flow/check valves *

24 Air separator with automatic air vent *

25 Diaphragm-type expansion tank *

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

28 Purge/drain valves *

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

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

Boiler chassis ground @

G

L) 0 N & 120 VAC
W :n:n:n:n:n:n:u::.Power
e e le

| Service
i ON/OFF switch

P1

=N w

switch

Field wiring to
circulators

[om] WEIL-McLAIN

Part number 550-100-110/0817

UAG-002
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Application 3

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

Purpose

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

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

U-Control settings

See the table at right for required and optional settings.

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

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

Circulators and piping

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

DHW 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
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 [ 150F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 R PRIOR Max On Time D
N TIMES Boost Interval D
Prepump Time: D
Postpump Time: D

Circulator 1 |  ON |

CIRCULATORS Circulator 2

Circulator 3
MAXIMUM RATE D
MINIMUM RATE D

SYSTEM TYPE Select from list

Max Supply 180F |
Min Supply D

Max OD Reset D (70F) or as req’d

JEMEERSIURES Min OD Reset | D (OF) or as req'd |
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
Min On Time D
Radiato TIMES Boost Interval D
Prepump Time: D
D

Postpump Time:

Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 | ____ON |
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 RRJORITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
Circulator 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0817
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PIPING LEGEND
Additional Additional . .
branches RADIATORS ‘| T branches * = Supplied by installer
DHW circulator *
y 4 ﬁ :_ L BOILER circulator (shipped loose with boiler)
j+—@9—}- Do not exceed SYSTEM circulator *
Y AEZ inches apart A

120VAC power supply, 15-amp minimum rating

o @ ®

U-Control

House thermostat *

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

!-
T
© O N O a0 A O N =

SUPPLY

DHW tank aquastat or sensor *

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

be set for outdoor reset operation)

MINIMUM

Boiler loop pipe size

11 Low water cutoff (if used) *

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

21 Ultra boiler

22 Indirect water heater *

23 Flow/check valves *

24 Air separator with automatic air vent *

25 Diaphragm-type expansion tank *

LEGEND

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

28 Purge/drain valves *

[_DHW |
RADIATORS

BOILER

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

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

FIELD WIRING

Boiler chassis ground

P15 DO NOT supply 24-volt power to the thermostat circuits.
Red
6-pole P1

@
-------E.j

switch

1
2
Green 3
THERMOSTAT J 3pole 5 78 oo 120 VAC
4 |- — 1 Power

5 . ——e N le

| Service
6 i ON/OFF switch

Field wiring to
circulators

I
i
I
SUPPLY @ |
i
i
i

[im| WEIL-MLAIN

N N NN NN}

UAG-003

Part number 550-100-110/0817 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

(SEE NAVIGATION FLOW BELOW) D

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

— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE
HIGH LIMIT D
WWSD TEMP
ADJUST OUTDOOR
ADD'L HEAT DEMAND TYPE D
ADD'L HEAT DEMAND TIME D

SYSTEMTYPE Select from list DHW SYSTEM
Max Supply [ 150F
Max OD Reset D
TEMPERATURES | jin OD Reset D
Modulate On Diff D
Modulate Off Diff D
B0 R PRIOR Max On Time D
N TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2 | ON |
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list Select type used
Max Supply [ Asreqd |
Min Supply D
Max OD Reset D (70F) or as req’d
JEMEERSIURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
BO P PRIOR Modulate Off Diff D
Max On Time D
Min On Time D
PacCcC Cd U TIMES Boost Interval D
- ne Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 | ON |
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES | i 0D Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RRJORITY 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 550-100-110/0817
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PIPING

Additional Additional,
zones SPACE HEATING terminal units (baseboard or other) @ zones |
1

J LA AR AR LA

| e e

Fr——pl¢

Do not exceed 4&@—%
Y 12 inches apart

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

[_DHW |

BOILER

FIELD WIRING

Boiler chassis ground

!
! ON/OFF
| switch

Set WMCR Priority
Switch to OFF

................ -
: eoe
: == Additional
1 H 1
i A |
i
1
i
1
1

-@ 120 VAG

ele |

Service

switch

LEGEND

% = Supplied by installer

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

U-Control

1

2

4

5

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 or sensor*

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 Isolation valves *

28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

" Space heating zone thermostats

zones

i e A
r oo Mzl M)

Weil-McLain WMCR Zone
controller (size as needed)

Power
Ad(ditional
zones
(if any)

Space - %
heating zone
circulators

Field wiring to

[1m] WENL-MCLAIN

[-E-IR-T-T-T-1-3°

2-pole

—E=

Part number 550-100-110/0817

%

circulators

L
L]
o>

Fuse
12-amp
120vac

LRS- N N NN

Field wiring to —/

circulators DHW
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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.

RADIANT

HEAT EXCHANGER

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.

Size circulators for required flow.

Radiant circulators supplied by installer.

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

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

Typical application shown using Weil-McLain brazed plate
(WMBP) exchanger or pool heater (WMBP).
Heat exchanger and circulator supplied by installer.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

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

Wiring

Connect field wiring as shown on next page.

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

Provide 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
HIGH ALTITUDE
HIGH LIMIT D

WWSD TEMP
ADJUST OUTDOOR

ADD’L HEAT DEMAND TYPE D
ADD’L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEM TYPE Select from list DHW DIRECT
Max Supply [ 100F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 1 Max On Time D
DHW TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 |  ON |
CIRCULATORS Circulator 2 | OFF |
Circulator 3 | OFF |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
T
Min Supply D
BO/LER PR/ORITYZ TEMPERATURES Max OD Reset D (70F) or as req’d
. Min OD Reset D (OF) or as req'd
Radiant zones Modulate On Diff D
Modulate Off Diff D
Max On Time D
Note 1 — Min On Time D
Select system type: TIMES Boost Interval D
RSG = Slab on grade Prepump Time: D
RTS = Thin slab Postpump Time: D
_ Circulator 1 [ OFF |
RSU = Below floor CIRCULATORS | Circulator 2 —on |
RAF = Above floor Circulator 3 | ____ON |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply [ 190F |
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 ¥ Boost Interval D
(<80% of total heat loss) Prepump Time: D
Postpump Time: D
Circulator 1 [ OFF |
CIRCULATORS Circulator 2 [ ON |
Circulator 3 | OFF |
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 550-100-110/0817
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PIPING

e B

Additional

Additional
- -ﬁones ' | ' a

zones

RADIANT CIRCUITS . C" .+
Pl ]
@ x

o

Do not exceed+—@
Y 12 inches apart

LEGEND

SUPPLY
RETURN

DHw |

BOILER

B ks e CEEEEEEEE PR

S e e
RADIANT
ZONE VALVE H
END SWITCHES

Part number 550-100-110/0817

WMBP or WMPH
(max load <30% of
total heat loss)

MINIMUM
Boiler loop pipe size
Ultra-80,105 | 1"
Ultra-155,230 | 1%4"
Ultra-299,399 | 154"

FIELD WIRING

Boiler chassis ground

ON/OFF switch

switch

LEGEND

% = Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
Radiant circulator *

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

Radiant zone end switches *

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

© 0 NG A WON =

DHW tank aquastat or sensor *

10

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

11 Low water cutoff (if used) *

12 Heat exchanger

14 Heat exchanger aquastat or controller

15 WMR-21, 2-pole relay for heat exchanger circulator operation *
16 Heat exchanger circulator *

21 Ultra boiler

22 Indirect water heater *

23 Flow/check valves *

24 Air separator with automatic air vent *

25 Diaphragm-type expansion tank *

26 Fresh water supply — install per applicable codes *

27 Tsolation valves *

28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

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

35 By-pass pressure regulator

WMBP or

WMPH aquastat

Weil-McLain
WMR-21

Ground
;craw..--:
120 VAC 1
2 coooooooacof) Power GroundO==+
1 \-'-I-.J Neutral @oesoo00s WMBP or
Service 120 VAC WMPH

[im| WEIL-MCLAIN

Field wiring to
circulators —»

)
use 8]
12-amp 7
120vac /4 6
© DY
Pt (5)
@
E 4
p 8
@ P2 o]
b Black 1]
- 9-pole

DHW

UAG-005
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Application 6

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

Purpose

BOILER MODEL Verify model number is correct
+ DHW piped directly to the boiler. HIGH ALTITUDE Set to YES if high altitude
+ DHW priority — space heating and heater exchanger heating are HIGH LIMIT D
disabled during call for heat from water heater.
WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEeFAULT (0 °F) OR AS REQUIRED

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).

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
+  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 SYSTEM TYPE Select from list
informs the control that the DHW tank is directly connected M
; ax Supply | 190F |
to the boiler.
Max OD Reset D
. . TEMPERATURES Min OD Reset D
clrculators and plplng 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 Inter_val D
- DHW circulat be selected to handle th d Prepump Time: 5
ulator must be selected to handle the pressure drop Postpump Time: D
through the Ultra boiler, water heater and piping — see boiler Circulator 1 ON ]
manual for recommended sizing. DHW circulator supplied by CIRCULATORS Circulator 2 [ OoFF |
installer. Circulator 3 T
+  Forsome 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. SYSTEMTYPE Select from list
. U.—Con'frol is set.for DHW priority — space heating will be Max Supply
discontinued during a call for DHW. Min Supply D
BOILER PRIORITY 2 e
Min OD Reset
RADIANT Radiant Modulate On Diff D
+  Size circulators for required flow. Modulate_Off Diff D
+  Radiant circulators supplied by installer. Note 1 — mla: g:_;':: g
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 | OFF |
_ CIRCULATORS Circulator 2 [ OoN_ |
BASEBOARD Rl = e ey Circulator 3 [__on |
+  Baseboard load must be less than 30% of total heat loss. m:l)l(ll\rul:\rR%LE g
t o Size C“C“éat?r f‘;r req“““},ﬂgw- el SYSTEMTYPE | Select from list
+  Baseboard circulator supplied by installer. Max Supply R
Min Supply D
BOILER TEMPERATURES | Max OD Reset
Min OD Reset
+  See boiler manual for sizing. Modulate On Diff D
«  Circulator shipped loose with boiler. BOILER PRIORITY 3 Modulate Off Diff 2
+  Boiler loop piping can be provided using optional Easy-Up i .
A : . . Min OnT D
Manifolds, available from Weil-McLain (see page 5). (BFS:;?&EZ: castiron) TIMES B ::r:)str:n::lr\(jal D
Prepump Time: D
Wiring (<80% of total heat loss) Postpump Time: D
Circulator 1 T
+ Connect field wiring as shown on next page. CIRCULATORS Circulator 2 | ON |
. . Circulator 3 |____OFF |
+  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. ZININ:UM ':ATE >
. . irculator D
Provide WMR-21 relay to operate baseboard circulator and CIRCULATOR EXERCISING | Girculator 2 D
provide call for baseboard heating to U-Control input. Circulator 3 D
+  If using multiple zones, provide components and wiring needed Citculatord D
to operate zone components and provide call for heat to the FREEZE PROTECT CIRCS | Circulator 2 D
U-control input. Circulator 3 D

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

Part number 550-100-110/0817
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PIPING LEGEND

Ad(ditional zones . .
'4_4_9"_“7. P— |Additional zones % - Supplied by installer
I
I |

RADIANT CIRCUITS DHW circulator *
BOILER circulator (shipped loose with boiler)

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

)
| oy

bl

BASEBOARD (finned tube or cast iron) @ Radiant zone end switches*

EI!F{ e AR T

Supply temperature sensor — strap to supply line

el

Return temperature sensor — strap to return line

© 00 NO O A ON =

-
<

DHW tank aquastat or sensor*

o
o
=1
o
—
@
3
(=]
@
@
o
—_
~n
=
o
=
@
%]
=t
=3
i)
3
—

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

11 Low water cutoff (if used) *

MINIMUM 14 Baseboard thermostat *
@ Solerloop pipe size 15 Weil-McLain WMR-21 two-pole relay to operate baseboard circulator *

Ultra-80,105 | 1"

Ultra-155,230 | 14" '
Ultra-299,399 | 1" 21 Ultra boiler

16 Baseboard circulator *

22 Indirect water heater *

23 Flow/check valves *

24 Air separator with automatic air vent *
LEGEND 25 Diaphragm-type expansion tank *
SUPPLY 26 Fresh water supply — install per applicable codes *
PR 27 Tsolation valves *
RETURN 28 Purge/drain valves *
m 29 Secondary piping connection for boiler loop *
RADIANT 30 Boiler relief valve (install per boiler manual)
31 DHW Temperature and Pressure relief valve (install per boiler manual)
BASEBOARD
34 Zone valves *
BOILER 35 Bypass pressure regulator *

FIELD WIRING

RADIANT End switches or

P15 BASEBOARD @
Thermostat
Red
6-pole
Weil-McLain by
WMR-21

|
'
—_—

| gl H
Green o @ s T
1 L]
120 VAC 1 H
_— “® power GroundO- =+ i
Neutral Q=oooooos
120 VAC 7 BASEBOARD

ON/OFF
switch

Field wiring to
circulators—

———————,— e e e e e e L
@
:
h-]
=3
@

N

\E-_-_____

[im| WENL-McLAIN

L ORCORENORORS RoN©)

CR-N- N NN NN

UAG-006 DHW
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Application 7

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

Purpose

too low for fan coils). BOILER MODEL

« DHW piped directly to the boiler. HIGH ALTITUDE
+ DHW priority — space heating and heater exchanger heating are HIGH LIMIT D

disabled during call for heat from water heater. WWSD TEMP

ADJUST OUTDOOR

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

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 o
+  Tosee the navigation sequence to access the BOILER SETTINGS
and SYSTEM SETTINGS menus, see page 7. A LS S L e
*  Select DHW DIRECT for the DHW BOILER PRIORITY 1. This SYSTEMTYPE Select from list [ DHW Direct |
informs the control that the DHW tank is directly connected Max Supply 10 F ]
to the boiler.
TEMPERATURES | p1ax OD Reset &
- - = in 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 D
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 — ON |
manual for recommended sizing. DHW circulator supplied by CIRCULATORS Circulator 2 [ oFF |
installer. Circulator 3 T
+  Forsome 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 B reulre
Max OD Reset
. TEMPERATURES q
Hi-temp space htaq. Min OD Reset
HI-TEMP SPACE HEATING Psp 9 el L D
+  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 circulators for required flow. FCL = Fan coil TIMES Boost Interval D
+  Space heating zone circulators supplied by installer. ETBEIEnnedtubelbb Prepump Time: D
CIB = Cast iron bb Postpump Time: o
RADIANT _ . Circulator 1 [ OFF |
, SRS CIRCULATORS | Circulator 2 [ on |
«  Radiant load must be less than 30% of total heat loss. Use DHW SYSTEM for Circulator 3 I~ OoFF |
NOTICE See Application 7a, page 22, for radiant heat- heat exchangers MAXIMUM RATE D
ing using independent temperature control for MINIMUM RATE D
the radiant zone, with no limit to the radiant SYSTEMTYPE Select from list
load. Max Su | As required |
pply As required
+  Size circulator for required flow. BOILER PRIORITY 3 mi" Sc;g’l"aly . S D .
fant i : : ax ese
+  Radiant circulator supplied by installer. . TEMPERATURES | o0 P ecet
Radiant Modulate On Diff D
BOILER (<30 of total heat loss) Modulate Off Diff D
+ See boiler manual for sizing. Note 2 — m:a: g: -;-I;'r:ln: g
+  Circulator shipped loose with boiler. Select system type: TIMES Boost Interval D
+  Boiler loop piping can be provided using optional Easy-Up € ec_sys em type: Prepump Time: B
Manifolds, available from Weil-McLain (see page 5). RSG = SI?b on grade Postpump Time:
RTS = Thin slab Circulator 1 | OFF |
. RSU = Below floor CIRCULATORS Circulator 2 |  ON |
Wiring RAE = Above floor Circulator 3 [ ON |
.. MAXIMUM RATE D
+ Connect field wiring as shown on next page. MINIMUM RATE D
+  For circulators connected to the U-Control, the maximum ci
. . . [ . irculator 1 D
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

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

Part number 550-100-110/0817
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PIPING LEGEND
Additional zones Fan coils, if used, Additional
must be equipped zones | % = Supplied by installer

with min. temp aquastats

DHW circulator *

HI-TEMP ZONES (baseboard, fan coils, etc.
( ) BOILER circulator (shipped loose with boiler)

Radiant zone circulator *

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

RADIANT CIRCUIT = —— Hi-temp zone thermostat *
(<30% of total heat loss) &'

Supply temperature sensor — strap to supply line

Do not exceed +—@4|
Y 12 inches apart

Return temperature sensor — strap to return line

© 0O N O O A ON =

DHW tank aquastat or sensor *

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

MINIMUM . .
Boiler loop pipe size 11 Low water cutoff (if used)

Ultra-80,105 | 1" 14 Radiant zone thermostat *

Ultra-155,230 | 1" 15 Weil-McLain WMCR circulator zone controller (select for number of zones
Ultra-299,399 | 1%" required) *

16 Hi-temp zone circulator *
21 Ultra boiler
22 Indirect water heater *

23 Flow/check valves *

LEGEND
24 Air separator with automatic air vent *
SUPPLY 25 Diaphragm-type expansion tank *
RETURN 26 Fresh water supply — install per applicable codes *

27 Tsolation valves *

28 Purge/drain valves *

_DHW |

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

BOILER 31 DHW Temperature and Pressure relief valve (install per boiler manual)
HI-TEMP ZONE THERMOSTATS
== memmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmemmmmmmmmm—mmm—e=
P ——— PO@ s
H <  Additional
: H H L] " zones
H L THERM (if any) A |
! P15 . yzone| zowz | IZ]} Common
H Red — Y
----------- 6-pole Set WMCR Priority & v
_____________________ Switch to OFF
@ _____________________ Weil-McLain WMCR Zone
controller (size as needed)

RADIANT @ ) )
Thermostat Boiler chassis ground

N
-@ 120 VAC

\ 7
[
Power 1! e
H HE Additional
-.\---. [ zones
Service J Hi-temp 5 : E (if any)
ON/OFF switch zone circulators

switch

=5
Il

RADIANT

oqosooooo

use
2-amp
[im) WEIL:McLAIN 120vac Y

Black
9-pole

Field wiring to
circulators

DHW

UAG-007
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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 |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

ADD’L HEAT DEMAND TYPE

DEeFAULT (0 °F) OR AS REQUIRED
D

ADD’L HEAT DEMAND TIME D
SYSTEMTYPE Select from list | DHW Direct |
Max Supply [ 190F |
Max OD Reset D
TEMPERATURES | jin OD Reset D
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
N TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list | Select |
Max Supply
Min Supply D
R R PRINR Max OD Reset D (70F) or as req’d
50 Y JEMEERSIURES Min OD Reset | D (OF) or as req'd |
Modulate On Diff D
pace hea 0 Modulate Off Diff D
gle 0] 0 D
Min On Time D
PiCal O CImp TIMES Boost Interval D
o 3 and Prepump Time: D
Postpump Time: D
J PP Circulator 1 OFF
emp reg ed CIRCULATORS Circulator 2
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES | i 0D Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RRJORITY 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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PIPING LEGEND

Additional RADIANT ZONES Additional

1

zones zones | * % = Supplied by installer
Ti—< 'T‘ " " |
+ 1 |

DHW circulator *
BOILER circulator (shipped loose with boiler)

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

Hi-temp zone thermostats *
Supply temperature sensor — strap to supply line

HI-TEMP ZONES -
(baseboard, fan coil, etc.)

Return temperature sensor — strap to return line

© 0o NG AN =

DHW tank aquastat or sensor *

be set for outdoor reset operation)

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

L 11 Low water cutoff (if used) *
@ @ 15 Weil-McLain WMCR circulator zone controller *
A
@ - 16 Radiant zone circulators *

17 Hi-temp zone circulators *

18 Radiant zone thermostat *
21 Ultra boiler

22 Indirect water heater *
23 Flow/check valves *

@

24 Air separator with automatic air vent *

LEGEND

MINIMUM 25 Diaphragm-type expansion tank *
SUPPLY Boiler loop pipe size 26 Fresh water supply — install per applicable codes *
— Ultra-80,105 | 1" 27 Isolation valves *
RETURN | |uitra-155,230 | 14"

28 Purge/drain valves *
Ultra-299,399 | 14" . . :
L 29 Secondary piping connection for boiler loop *

[ DHW |

BOILER

30 Boiler relief valve (install per boiler manual)

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

*

40 Mixing valve — controls supply temperature to radiant zones

41 Check valve *

FIELD WIRING

HI-TEMP RADIANT
zones zones @

®
THERMOSTATS —» @ @ ee0o

=  Additional
-------------------------------------------------------------------------------- i zones

;
e

Set WMCR Priority
Switch to OFF

Weil-McLain WMCR Zone
controller (size as needed)

Boiler chassis ground

L}
1
@ 5 eeeo !
........ ° @ Additional 1 gNewd
N zones 1 120VAC
:.D:.D:.:.:.:.u.;%&\e/fc (if any) :-----T-‘.ot
Of
o el o | HI-TEMP
Service zones -
ONJOFF switch =% RADIANT
switch zones
Field wiring to

[m] WEIL-MCLAIN

SO SADVN®@®

aceoccacad

UAG-007a DHW
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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

ADD’L HEAT DEMAND TYPE

DEeFAULT (0 °F) OR AS REQUIRED
D

ADD’L HEAT DEMAND TIME

D' ...,.
D,

n' lll’l
D

- O

Dd ojersige

SYSTEMTYPE

Select from list

D

TEMPERATURES

Max Supply

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

TIMES

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

OFF
OFF

||H O0UU U|0000 %é

MAXIMUM RATE

o

MINIMUM RATE

SYSTEMTYPE

Select from list

FTB or CIB

TEMPERATURES

Max Supply

Min Supply

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

U%lc

(=]
o

70F) or as req’
D (OF) or as req’d

TIMES

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

| D (OF) or as reg'd |
D
D
D
D
D
D
D
Circulator 1
CIRCULATORS Circulator 2 | ON |
Circulator 3 | ____ON |
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 RRJORITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
Circulator 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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PIPING LEGEND

Additional BASEBOARD (finned tube or cast iron) Adaitional * - Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)
SYSTEM circulator *

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

Baseboard zone thermostats *

Supply temperature sensor — strap to supply line

l+—@9—+ Do not exceed
i | 12 inches apart A

Return temperature sensor — strap to return line

) =
||
2

DHW tank aquastat or sensor*

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

11 Low water cutoff (if used) *

21 Ultra boiler

MINIMUM 22 Indirect water heater *
Boiler loop pipe size
Ultra-80,105 | 1"
Ultra-155,230 | 14"
Ultra-299,399 | 1%"

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 *

LEGEND 28 Purge/drain valves *
SUPPLY 29 Secondary piping connection for boiler loop *
RETURN 30 Boiler relief valve (install per boiler manual)

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

[_DHW |

BOILER

34 Zone valves *
35 Bypass pressure regulator *

36 Weil-McLain WMZV zone valve controller *

FIELD WIRING

Zone thermostats

Make sure Priority zone
switch is set to OFF.

000

Additional

-l Weil-McLain WMZV Zone
controller (size as needed)

Hot

120 VAC to ©
WMZV transformer O==m==

‘i
Neutral (A
Qr-=sses

Ground

Boiler chassis ground

Additional

SUPPLY cosoaons g 120 VAC ! Yottt zones (if any)
i Power To zone valves — )
............. L | _.\._I-_i. J see WMZV manual for wiring instructions.

Service
switch

Field wiring to
circulators ——>

Fuse
12-amp
[im] WEIL-MCLAIN l 120vac

BOILER

A ORCOREN O RORS RN ©)

o286 H 08606660

UAG-008

DHW

Part number 550-100-110/0817 25



?/ltra cas-FIRED WATER BoILER — Application Guides

=

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

ADD’L HEAT DEMAND TYPE

DEeFAULT (0 °F) OR AS REQUIRED
D

ADD’L HEAT DEMAND TIME D
SYSTEMTYPE Select from list | DHW Direct |
Max Supply [ 150F
Max OD Reset D
TEMPERATURES | jin OD Reset D
Modulate On Diff D
Modulate Off Diff D
BO R PRIOR Max On Time D
N TIMES Boost Interval D
Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
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
JEMEERSIURES Min OD Reset | D (OF) or as req'd |
Modulate On Diff D
BO R PRIOR Modulate Off Diff D
Max On Time D
Min On Time D
Baseboaro TIMES Boost Interval D
ed tube or c3 0 Prepump Time: D
Postpump Time: D
Circulator 1
CIRCULATORS Circulator 2 | ON |
Circulator 3 OFF
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES | i 0D Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RRJORITY 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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PIPING LEGEND

Additional

Adaltional zones g ASEBOARD (finned tube or cast iron) @ it * _ Supplied by installer

DHW circulator *

BOILER circulator (shipped loose with boiler)

120VAC power supply, 15-amp minimum rating

U-Control

Baseboard zone thermostats *

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

Do not exceed —+—@9—|
12 inches apart

© O N O a0 AN =

DHW tank aquastat or sensor*

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

11 Low water cutoff (if used) *

12 Weil-McLain WMCR circulator zone controller *

16 Baseboare zone circulators *
MINIMUM
Boiler loop pipe size 21 Ultra boiler

Ultra-80, 105 22 TIndirect water heater *

Ultra-155,230
Ultra-299, 399 23 Flow/check valves *

24 Air separator with automatic air vent *

25 Diaphragm-type expansion tank *

LEGEND

26 Fresh water supply — install per applicable codes *
SUPPLY 27 Tsolation valves *
RETURN 28 Purge/drain valves *

[_DHW |

BOILER

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

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

Zone thermostats

------------------------------------------------------------------------- 5] eee
@ @ (@J) Additional
"""""""""""""""""""""""""""""""""""""""""""""""""""" ko A zones

i1 T (if any)
Make sure WMCR .,,.,...,z,n. o L= L)
®I2 ()3 @)

Priority zone switch
is set to OFF. ][] [ [§

Boiler chassis ground

LY q LY g
R .1 o0 i
DDDDDDDDL\I @ 120 VAC 1o Additional § Neutra
y  Fower i s 120VAC
" Ir an
-o\--o ] T (fany) 1 12217 P
Service Zone Hot
switch circulators
Field wiring to
circulators

[im| WEIL-MCLAIN

SN SADVN®@®

UAG-009 DHW
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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.
+  Tosee 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.

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

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

RADIANT

+  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.

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
HIGH ALTITUDE
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
SYSTEMTYPE Select from list | DHW Direct |
Max Supply [ 150F
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 1 Max On Time D
TIMES Boost Interval D
DHW Prepump Time: D
Postpump Time: D
Circulator 1 |  ON |
CIRCULATORS Circulator 2 | OFF |
Circulator 3 | OFF |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply [150F |
Min Supply D
Max OD Reset D (70F) or as req’d
JEMEERSIURES 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 [ OFF |
CIRCULATORS Circulator 2 | ON |
Circulator 3 | OFF |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply
BOILER PRIORITY 3 min nggr;ly . I -
ax ese 70F) or as K
. TEMPERATURES | jin 0D Reset D (0F) 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 |  OFF |
RSU = Below floor CIRCULATORS Circulator 2 |  ON |
= i ___ON |
RAF = Above floor ki &
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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PIPING LEGEND

Addtional zones FAN COIL UNIT(S) Additional zones | % _Supplied by installer
|

DHW circulator *

..: ﬁ

FAN COIL UNIT(S) -

-€ ﬁ “= RADIANT CIRCUIT
-~ - (<30% of total heat loss) @

BOILER circulator (shipped loose with boiler)

Radiant zone circulator *

1

2

3

4 120VAC power supply, 15-amp minimum rating
5 U-Control
6

7

8

9

Fan coil zone thermostats *

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line
inches apart

! @ ! Do not excead 12 @ DHW tank aquastat or sensor*
> 10 Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)
MINIMUM 11 Low water cutoff (if used) *
@ Boiler loop pipe size 12 Weil-McLain WMCR circulator zone controller *
]
Ultra-80,105 | 1 13 SPST relay with 120 VAC coil *
= Ultra-155,230 | 1" .
14 Radiant zone thermostat *

Ultra-299, 399

16 Fan coil zone circulators *

21 Ultra boiler

22 Indirect water heater *

23 Flow/check valves *

LEGEND

24 Air separator with automatic air vent *

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

27 Tsolation valves *

[_DHW |

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

30 Boiler relief valve (install per boiler manual)

BOILER 31 DHW Temperature and Pressure relief valve (install per boiler manual)
Fan coil thermostats
= mmmmmmmmmmmmmmmmmmmmmmmmmmmsmmsmssmemmmmmmmmmmmmmsmmmmssmmSmsmmemssmmmssmsmsmmmemmsmemmmmmem==———
: B)(m) oo
| e e e e e m e e eSS S e e eSS S S EEEEE S S S SEAEEEEEESSEEEEEEESSSEEEEEEEEEEEEEEEEs===E———— Additional
1 HER zones
i (ifany) W
: ‘
H Make sure WMCR )
H Priority zone switch J
Smmemmm—————— is set to OFF. 3

I Remove factory
i jumper from
* terminals

controller (size as needed)

Weil-McLain WMCR Zone @

RADIANT
Thermostat

Boiler chassis ground

@

.
e ¢! eee =
2 cocmmmme @ 120 VAC : Additional 3 Neutrz
n zones 120 VAC
1 ‘\._ﬁ‘ J ﬁ (if any) -----;O
ot

Service
switch

Fan coil zone
circulators

[] p
Fuse
12-amp|
[im) WENL-MLAIN 120vac

AaBaeeeee

9-pole

Field wiring to

UAG-010 circulators DHW
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Application 11

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

Purpose

+ DHW piped directly to the boiler. BOILER MODEL

+ DHW priority — space heating is disabled during call for heat HIGH ALTITUDE
from water heater. HIGH LIMIT D

- WWSD TEMP

U-Control setting notes ADJUST OUTDOOR

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.

+  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 [~ DHW Direct |
to the boiler. Max Supply o
- - = Max OD Reset D
Circulators and piping TEMPERATURES | o o ot b
. . i D
+  Piping must be primary/secondary as shown. mgg:::z: g?f B:ff: D
BOILER PRIORITY 1 Max On Time D
DHW TIMES Boost Interval D
+ DHW circulator must be selected to handle the pressure drop gregumpT.lrr_ne: . g
through the Ultra boiler, water heater and piping — see boiler ostpump lime:
manual for recommended sizing. DHW circulator supplied by Circulator 1 | ON |
installer. CIRCULATORS Circulator 2 | OFF |
o . Circulator 3 T
+  For s.ome.la.rge indirect water heat.ers, the required ﬂqw rate may MAXIMUM RATE D
require piping the water heater differently — see boiler manual MINIMUM RATE 5
and other applications in this guide. -
i .. . . SYSTEMTYPE Select from list
+ U-Control is set for DHW priority — space heating will be Max Sunol
discontinued during a call for DHW. Mi: Sﬁ::ly -@-
Max OD Reset
RADIATORS TEMPERATURES | Min OD Reset
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 Propump Time: 5
el D
«  Radiant load must be less than 30% of total heat loss. P?Stpumpnme'
o gn . . Circulator 1 | OFF |
NOTICE See Application 7a, page 22, for radiant heating CIRCULATORS Circulator 2 [ ON |
using independent temperature control for the Circulator 3 T
radiant zone, with no limit to the radiant load. MAXIMUM RATE D
+  Size circulator for required flow. Radiant circulator supplied MINIMOMIRATE v
by installer. SYSTEM TYPE Select from list
Max Supply | As required |
BOILER PR/ORITY 3 Min Supply D
Max OD Reset
BOILER T TEMPERATURES | o~ oot
+  See boiler manual for sizing. adiant zone Modulate On Diff D
+  Circulator shipped loose with boiler. <30% of total heat loss Modlatela Dl o
+  Boiler loop piping can be provided using optional Easy-Up Min On Ti D
Manifolds, available from Weil-McLain (see page 5). Note 1 — TIMES B::rclastr:n::lr\(jal g
Select system type: Prepump Time: D
H™H RSG = Slab on grade Postpump Time: D
Wiring RTS = Thin slab Circulator 1 | OFF |
+  Connect field wiring as shown on next page. RSU = Below floor EIRCUEAIORS g::zﬁ:::g:g $
+  For circulators connected to the U-Control, the maximum RAF = Above floor MAXIMUM RATE D
circulator load is 2.2 amps each — if load is higher, provide a T ST 5
circulator relay or contactor for circulator power. Circulator 1 5
. . . irculator
. PI‘OV.lde WMR-21 Felay to operate radiator arcule}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

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

Part number 550-100-110/0817
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PIPING LEGEND
lil RADIANT GIRCUIT % = Supplied by installer
et (<30% of total heat loss) @ @ P
= . T 2 BOILER circulator (shipped loose with boiler)
RADIATORS : 3 Radiant circuit circulator *
l] ] 4 120VAC power supply, 15-amp minimum rating
]E‘—(—ﬁ —tet _H“—E: 5 U-Control
6 Radiator zone thermostat *
7  Supply temperature sensor — strap to supply line
Y T_@A: 1D g |rr]](():thg>s(cae;grt A 8  Return temperature sensor — strap to return line
J i i - @ + 9 DHW tank aquastat or sensor*

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

MINIMUM 11 Low water cutoff (if used) *
T Boiler | ipe si
-O{ - 0L 00D DDESZE 14 Radiant thermostat *
Ultra-80,105 | 1"
Ultra-155,230| 1%"
Ultra-299,399 | 1%" 16 Radiator zone circulator *

15 Weil-McLain WMR-21 relay *

21 Ultra boiler

22 Indirect water heater *

23 Flow/check valves *

LEGEND
24 Air separator with automatic air vent *
SUPPLY 25 Diaphragm-type expansion tank *
RETURN 26 Fresh water supply — install per applicable codes *

27 Isolation valves *

[_DHW |

BOILER

28 Purge/drain valves *
29 Secondary piping connection for boiler loop *
30 Boiler relief valve (install per boiler manual)

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

RADIATOR SYSTEM
THERMOSTAT

1
'
L}
1
L}
1
L}
1
H Weil-McLain
'
1
'
1
'
L}
1

WMR-21

';F"I-I-}EDI!-!AMNJSTAT Boiler chassis ground
P1 -
reen scraw|
e
SUPPLY — 1 Ne-e | H

Service

24vac o Field wiring to

circulators —
Fuse
12-amp|
l 120vac

L
[

BOILER

LE-N-N-N-N-N-]

SOOSAR2VN@®

UAG-011 DHW
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Application 12

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

Purpose

+  Space heating with a single zone of baseboard, single zone of
radiant and single zone of fan coil.
The radiant load must be no more than 30% of the total heating

U-CONTROL SETTINGS
(SEE NAVIGATION FLOW BELOW) D

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

— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

load to use the control strategy of this application. Alternatively,
see Application 7a, which does not limit load sizes.

BOILER SETTINGS

+  Zoning with circulators. BOILER MODEL

Verify model number is correct

HIGH ALTITUDE

Set to YES if high altitude

U-Control setting notes HIGH LIMIT D
+  See the table at right for required and optional settings. UHEID TTELT DA (ZOKE ) IOHBETREGD RED
+  Tosee the navigation sequence to access the BOILER SETTINGS ADJUST OUTDOOR DerauLt (0 °F) OR AS REQUIRED
and SYSTEM SETTINGS menus, see page 7. ADD'L HEAT DEMAND TYPE
ADD’L HEAT DEMAND TIME
Circulators and piping SYSTEM SETTINGS
+  Piping must be primary/secondary as shown. SYSTEM TYPE Select from list
Max Supply | 190F |
_____________FANCOL Max OB Ro 2
Max OD Reset
+  Size circulator for required flow. TEMPERATURES | i 0D Reset
+  Fan coil circulator supplied by installer. Modulate On Diff v
Modulate Off Diff D

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.

BOILER PRIORITY 1

Fan coil zone

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

MAXIMUM RATE

MINIMUM RATE

Circulator 1
Circulator 2
Circulator 3

FREEZE PROTECT CIRCS

Circulator 1
Circulator 2

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

Circulator 3

Part number 550-100-110/0817
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PIPING LEGEND

N ﬁ 4 % = Supplied by installer

RADIANT CIRCUIT = =~
(<30% of total heat Joss) = | 1

]EI ¢ '-r‘ BASEBOARD TTRTERTETRTETTTTIIm
T T

FAN COIL UNIT(S) *

Fan coil zone circulator *

BOILER circulator (shipped loose with boiler)

Radiant zone circulator *

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

Baseboard zone thermostat *

+_@4,| Do not exceed Supply temperature sensor — strap to supply line
Y

12 inches apart

Return temperature sensor — strap to return line

© 0 N O a0 b~ O N =

Fan coil zone thermostat *

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 thermosatat *
15 Weil-McLain WMR-21 relay *
16 Baseboard zone circulator *

21 Ultra boiler

MINIMUM LEGEND 23 Flow/check valves *

Boiler loop pipe size

24 Air separator with automatic air vent *

Ultra-80,105 | 1 SupPLY 25 Diaph typ: ion tank *
Ultra-155.230 | 14" — iaphragm-type expansion tan!
¢ RETURN
Ultra-299,399 | 1%" 26 Fresh water supply — install per applicable codes *
e FAN COIL
27 Tsolation valves *
il 28 Purge/drain valves *
RADIANT 29 Secondary piping connection for boiler loop *
BOILER 30 Boiler relief valve (install per boiler manual)
FIELD WIRING

BASEBOARD
THERMOSTAT

Weil-McLain

RADIANT

Boiler chassis ground
THERMOSTAT

Ground
!craw..__: é]
N o 120 VAC ol
mmnmmnmnmn:’Power Ground Q== === -
H Neutral Qpeoosodf
° --® 120 VAC

Service
switch

FAN COIL
THERMOSTAT

@ - ] WEIL-MCLAIN

RADIANT

Field wiring to
UAG-012 circulators FAN COIL
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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
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

TEMPERATURES

Max Supply

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

DHW SYSTEM

TIMES

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

o

F

MAXIMUM RATE

MINIMUM RATE

SYSTEMTYPE

Select from list

FTB or CIB

TEMPERATURES

Max Supply

Min Supply

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

U%lUUHHHUUU O| 0000 %l

(=)

o

70F) or as req’
D (OF) or as req’d

TIMES

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

| D (OF) or as reg'd |
D
D
D
D
D
D
D
Circulator 1
CIRCULATORS Circulator 2 | ON |
Circulator 3 | ____ON |
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 RRJORITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
Circulator 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0817
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PIPING

BASEBOARD (finned tube or cast iron) @ @

Pl

Do not exceed —j+ @9 |
Y 12 inches apart |

=]
=]
Y

MINIMUM
Boiler loop pipe size

Ultra-80,105 | 1" LEGEND

Ultra-155,230| 1%"

Ultra-299,399 | 1%" SUPPLY
RETURN

[_DHW |

BOILER

FIELD WIRING

BASEBOARD
THERMOSTAT

LEGEND
% = Supplied by installer
1 DHW circulator *
2 BOILER circulator (shipped loose with boiler)
3 Baseboard circulator *
4 120VAC power supply, 15-amp minimum rating
5 U-Control
6 Baseboard thermostat *
7  Supply temperature sensor — strap to supply line
8 Return temperature sensor — strap to return line
9 DHW tank aquastat >*
10 Outdoor temperature sensor (supplied with boiler; install

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

30 Boiler relief valve (install per boiler manual)

Boiler chassis ground

P1

G
Green 3 ———//E----------- Y
Spole 5 N g 120 VAC
" @ Power
| H
' ! o\ooJ
| Service
| ON/OFF switch
! switch

Part number 550-100-110/0817
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Application 14

Multi-zone BASEBOARD (Zone valves) | Multi-zone RADIANT (Zone valves) | DHW (Direct-connected)

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

Purpose

+  Space heating with multiple baseboard (finned tube or cast
iron) zones and multiple radiant zones, zoning with zone valves.
+  Theradiantload must be no more than 30% of the total heating

U-CONTROL SETTINGS
(SEE NAVIGATION FLOW BELOW) D

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

— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

load to use the control strategy of this application. Alternatively,
see Application 7a, which does not limit load sizes.

BOILER SETTINGS

DHW piped directly to the boiler.

S R . BOILER MODEL Verify model number is correct
+ DHW priority — space heating is disabled during call for heat HIGH ALTITUDE SettoYES IT hiah altitude
from water heater.
HIGH LIMIT D
= WWSD TEMP Di 70 °F
U-Control setting notes oo (70 F)onse reonren
ADJUST OUTDOOR DEeFAULT (0 °F) OR AS REQUIRED

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

ADD’L HEAT DEMAND TYPE

ADD’L HEAT DEMAND TIME

SYSTEMTYPE

DEeFAuLT (0 minutes’

SYSTEM SETTINGS

Select from list

TEMPERATURES

Max Supply

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

D
D
D

o

BOILER PRIORITY 1

Max On Time

D (30 minutes)

through the Ultra boiler, water heater and piping — see boiler DHW TIMES EOOSt Int?rr_val . B
manual for reccommended sizing. DHW circulator supplied by P:’::Trzp -:-T:e D
installer. :
installer. o ) Circulator 1 | ON |
+  Forsome large indirect water heaters, the required flow rate may CIRCULATORS Girculator2 [ OoFF |
require piping the water heater differently — see boiler manual Circulator 3 | OFF |
and other applications in this guide. MAXIMUM RATE D
+  U-Control is set for DHW priority — space heating will be MINIMUM RATE D
discontinued during a call for DHW. SYSTEM TYPE Select from list
Max Supply —Te0r |
BASEBOARD Min Supply D
+  Multiple zones using zone valves. TEMPERATURES m:‘: gg RR : ss :tt % 700: ;raassr;e’;d
«  Size circulator for required flow. Modulate On Diff D
+  Baseboard circulator and zone valves supplied by installer. BOILER PRIORITY 2 Modulate Off Diff D
Max On Time D (30 minutes)
Min On Time D
RADIANT Baseboard TIMES Boost Interval D
*  Multiple zones using zone valves. Radiant load must be less than (Finned tube or cast iron) Prepump Time: D
30% of total heat loss. Postpump Time: D
See Application 7a, page 22, for radiant heating Circulator 1 | OFF |
NOTICE using independent temperature control for the EIRELESICRS g!rcu:a:org %
radiant zone, with no limit to the radiant load. MAXIMUM RATE lcuaton D
+  Size circulator for required flow. Radiant circulator and zone MINIMUM RATE D
valves supplied by installer. SYSTEMTYPE Select from list
Max Supply
BOILER BOILER PRIORITY 3 Min Supply >
*  See boiler manual for sizing TEMPERATURES | Max OD Reset D (70F) or as req'd
. . . Min OD Reset D (OF) or as req’d
«  Circulator shipped loose with boiler. Radiant zones Modulate On Diff D
+  Boiler loop piping can be provided using optional Easy-Up Modulate Off Diff D
Manifolds, available from Weil-McLain (see page 5). D
Note 1 — Min On Time D
== Select system type: TIMES Boost Interval D
WIl'll'lg _ 4 P Prepump Time: D
RSG = Slab on grade Postoump Time: D
+ Connect field wiring as shown on next page. RTS = Thin slab o :
i i Circulator 1 | OFF |
*  Zone valve end switches and DHW aquastat activate the RSU = Below floor CIRCULATORS Circulator 2 [ oN |
U-Control. The U-Control activates the circulators for DHW RAF = Above floor Circulator 3 [ ON |
and radiant circuits. MAXIMUM RATE D
+  This application applies only to multiple-zone space heating, MINIMUM RATE D
using Weil-McLain zone controller. Circulator 1 D
«  For circulators connected to the U-Control, the maximum CIRCULATOR EXERCISING | Circulator 2 D
circulator load is 2.2 amps each — if load is higher, provide a Circulator 3 D
circulator relay or contactor for circulator power. Citculatord D
+  Provide a Weil-McLain WMR-21 relay to operate baseboard FREEZE PROTECT CIRCS | Circulator 2 D
circulator. Circulator 3 D
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PIPING LEGEND

Additional zones @ RADIANT CIRCUITS (<30% ot total heat loss) * - Supplied by installer
- Lk ™ . -
H € '. .‘ 'l l‘ | Additional zones
]E ; = - DHW circulator *

BOILER circulator (shipped loose with boiler)

Radiant circuit circulator *

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

Additional zones

EI BASEBOARD CIRCUITS (finned tube or cast iron)

Baseboard zone valve end switches *

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

E
£
@

DHW tank aquastat or sensor*

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

11 Low water cutoff (if used) *
14 Radiant 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 *

LEGEND . . .
“MINIMUM 25 Diaphragm-type expansion tank
SUPPLY Boiler loop pipe size 26 Fresh water supply — install per applicable codes *
— Ultra-80, 105 3 27 Isolation valves *
RETURN |/ yitra-155, 230

28 Purge/drain valves *
m Ultra-299,399
29 Secondary piping connection for boiler loop *

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

34 Zone valves *

BOILER 35 Bypass pressure regulator *
i
+ |- BASEBOARD
e e ; mH Zonevave (8)
' i t1H END swiTCHES
.................................................. . 1
HE P -
[ S HE Weil-McLain |JCHP-AFTN
E i H WMR-21 (c)
[T H H -
H 1
H ]
[t i s T H E
[y e - i
RADIANT B o o
ZONE VALVE
END SWITCHES Boiler chassis ground

P1 Ground Z
Green 3 A & E W !
" 1
-pole 5 0 EDDDDDDDDL\L.QOVAC GroundO<=====, § § 1 :
| 1 w \. H Pﬂ/er Neutral Qo=casgact 8 § R .
i = 2 o --e 120VAC 1 ___Bobosssescasssasssses 16
ervice S |
ON/OFF switch switch

[1m] WEN-MLAIN

aepaene
SOOSAR2VN@®

Field wiring to
UAG-014 circulators DHW
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Application 15

Single-zone BASEBOARD | Single-zone RADIANT | POOL Heat exchanger

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

Purpose

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

Zoning with circulators.

U-Control setting notes

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

Circulators and piping

BASEBOARD

.

RADIANT

HEAT EXCHANGER

.

Piping must be primary/secondary as shown.

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

Size circulators for required flow.

Baseboard circulators supplied by installer.

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

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

Size circulator for required flow.

Typical application shown using Weil-McLain pool heat ex-
changer (WMBP).
Heat exchanger and circulator supplied by installer.

BOILER

See boiler manual for sizing.

Circulator shipped loose with boiler.

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

Wiring

Connect field wiring as shown on next page.

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

Provide a Weil-McLain WMR-21 relay to operate boiler circula-
tor.

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

SYSTEM SETTINGS

DEeFAuLT (0 minutes’

SYSTEM TYPE Select from list FTB or CIB
Max Supply [ 180F |
Min Supply D
Max OD Reset
JEMEERATURES Min OD Reset D (OF) or as req’d
Modulate On Diff D
i D
BOILER PRIORITY 1 LT b
Max On Time D
Baseboard TIMES Boost Interval D
(Finned tube or cast iron) Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2 | ON |
Circulator 3 | OFF |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list
m_ax sSupplly
in Supply D
BOILER PRIORITY 2 TEMPERATURES Max OD Reset D (70F) or as req’d
Min OD Reset D (OF) or as req’d
Radiant zon Modulate On Diff D
adiant zone Modulate Off Diff D
Max On Time D
Note 1 — Min On Time D
Select System type: TIMES EOOS‘[ Int(-!rr-val g
- repump Time:
E'?SG _ TSr:ab ?nbgrade Postpump Time: D
Do Circulator 1 [ OFF |
RSU = Below floor CIRCULATORS Circulator 2 [ ON |
RAF = Above floor Circulator 3 | OFF |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list
Max Supply | 190F |
Min Supply D
Max OD Reset D
TEMPERATURES | i OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 3 D
Min On Time D
TIMES Boost Interval D
WMPH zone Prepump Time: D
Postpump Time: D
Circulator 1 [ OFF |
CIRCULATORS Circulator 2 | ON |
Circulator 3 | ___ON |
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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PIPING LEGEND
-:'_<_J‘ RADIANT CIRCUITS — |~ @ *=Supplied by installer
(<30% ot total heat loss) i = 1
1 BASEBOARD circulator *
WMPH POOL 2 BOILER circulator (shipped loose with boiler)
] EXCHANGER 3 POOL HEAT EXCHANGER circulator *
4 120VAC power supply, 15-amp minimum rating
; — 5 U-Control
] — 6 Baseboard zone thermostat *
BASEBOARD (finned tube or cast iron,
0 ) 7  Supply temperature sensor — strap to supply line
\ Do not exceed +—@4|
12 inches apart | | @ 8 Return temperature sensor — strap to return line
T > + 10 Outdoor temperature sensor (supplied with boiler; install if U-Control will
be set for outdoor reset operation)
11 Low water cutoff (if used) *
@ 14 Radiant zone thermostat *

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

18 Pool heater aquastat *

21 Ultra boiler

MINIMUM LEGEND 23 Flow/check valves *
Boiler loop pipe size

24 Air separator with automatic air vent *
" SUPPLY P

Ultra-80,105 | 1

Ultra-155,230 | 1%" RETURN 25 Diaphragm-type expansion tank *

Ultra-299,399 | 172"

BASEBOARD 26 Fresh water supply — install per applicable codes *

27 Tsolation valves *
RADIANT

28 Purge/drain valves *

XCHGR 29 Secondary piping connection for boiler loop *
BOILER 30 Boiler relief valve (install per boiler manual)
FIELD WIRING

RADIANT
THERMOSTAT

Weil-McLain

POOL | = | iemmmmmmmmeememeeeeemeeeemeeceeeeeeeees

Ground.- o L]
i s :
cocoscaci-g 120 VAC ) : i
Power GroundQ=====, 0 '

H

:

\.-'j.. J

Service
switch

BASEBOARD o
THERMOSTAT

[im] WENL-MLAIN -

LXK
SPNOD>O@ V@ G

Field wiring to
UAG-015 circulators

BASEBOARD

Part number 550-100-110/0817 39



?/ltra cas-FIRED WATER BoILER — Application Guides

=

Application 16

(Use where space heating system operating pressure is over 25 PSIG)

Single or Multi-zone SPACE HEATING | DHW (Direct-connected) | ISOLATION Heat exchanger (Tall buildings)

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 I
(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

SYSTEM SETTINGS

SYSTEMTYPE

Select from list

D

BOILER PRIORITY 1
DHW

BOILER PRIORITY 2

Heat exchanger

TEMPERATURES

Max Supply

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

TIMES

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

%%% O0UU U|0000 %é

MAXIMUM RATE

o

MINIMUM RATE

SYSTEMTYPE

Select from list

TEMPERATURES

Max Supply

Min Supply

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

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 RRJORITY 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

(2]
OO0 U000 |(0|0U|0OD00 (0000 [elelclole o] UUUHH% OoUoOOoOo UUUU%%%U
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PIPING LEGEND

SUPPLY AND RETURN TO * = Supplied by installer
SPACE HEATING
TERMINAL UNITS

DHW circulator *
BOILER circulator (shipped loose with boiler)

HEAT EXCHANGER PRIMARY circulator *
WMBP

HEAT EXCHANGER

120VAC power supply, 15-amp minimum rating
U-Control
Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

Red label—

© 0 N O A ON =

DHW tank aquastat or sensor*

OPERATING PRESSURE > 25 PSIG 10 Outdoor temperature sensor (supplied with boiler; install if U-Control will

be set for outdoor reset operation)

11 Low water cutoff (if used) *
OPERATING PRESSURE <= 25 PSIG

‘i“@’i Do not exceed 12 inches apart
i i 15 Weil-McLain WMR-21 relay *

- H_p
16 SPACE HEATING circulator *

@ 21 Ultra boiler

14 Space heating thermostat or call for heat contact *

@ 22 Indirect water heater *
23 Flow/check valves *

24 Air separator with automatic air vent *

SUPPLY 25 Diaphragm-type expansion tank *

RETURN 26 Fresh water supply — install per applicable codes *

27 Tsolation valves *
MINIMUM 28 Purge/drain valves *
Boiler loop pipe size

Ultra-80,105 | 1

29 Secondary piping connection for boiler loop *

fliE

SPACE HTG Ultra-155. 230 | 1% 30 Relief valves — boiler (install per boiler manual) and heat exchanger space
! heating sid:
BOILER Uitra-299,399 | 1" canme e
— 31 DHW Temperature and Pressure relief valve (install per boiler manual)
(e eEEmemss s s s e sses s ssssEssSSssssssessssssssssssss== H SPACE HEATING ["i"",}
H ' CALL FOR HEAT %._-
I 7 b ]
: P -
' P15 i Weil-McLain
: Red P WMR-21
6-pole H H @
1 Ll
] 1
| o mecceeeecseeeemseee-c-eeeeemeeeeoemmeeSeen - as@henan-nasS0l
P T i
W - - H
1

e

] LN
@(e
\,:;/

;craw..__: i
120 VAC o i R, i
Power GroundQ=== H '
..\-ﬂ..J Neutral Qooosssos i
Service 120 VAC
ON/OFF switch Hot Ommmmmmmmmm et

switch

(9] HEAT EXCH.
@ PRIMARY
7
[im| WEIL-MCLAIN . (6}
''''' 8
4
8
P2 §o]
spole L

Field wiring to
circulators DHW

UAG-016
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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
Pl16-6 & 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 550-100-110/0817
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Multiple boiler operation options continue)

Using the U-Control settings

SENSORS

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

a. Supply sensor — Every boiler must have its supply sensor attached to
the system supply piping. It must sense the temperature of the water going
to the system. (The boiler has an integral sensor that monitors boiler outlet
water temperature.) the LEAD boiler adjusts firing rate as needed to 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.

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

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

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

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

IMPORTANT

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

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

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

+ This boiler is not used for any space heating.

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

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

ADDITIONAL HEAT DEMAND applications
Type 1 and Type 2 applications

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

a. The Ultra boiler is setup as Type 2.

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

immediately closes the contact across P16 terminals 6 and 7.

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

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

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

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

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

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

o
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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.

Type 3 and Type 4 — Sequential operation

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

a.
b.
c.

d.

Application 18 — Multiple boilers
Application 19 — Multiple boilers
Application 20 — Multiple boilers
Application 21 — Multiple boilers.

2. 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
land2.

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

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

3. Staging of boilers can also be improved by the setting of each
boiler’s MODULATE ON and MODULATE OFF differentials,
as explained below.

4. 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.

To effectively use outdoor reset, all SHADOW
boilers must be have OUTDOOR sensors in-
stalled if the LEAD boiler is set up for outdoor
reset operation. The MAX SUPPLY, MIN SUP-
PLY, MAX OD RESET and MIN OD RESET
values must be set exactly as on the LEAD
boiler.

DO NOT use outdoor sensors and outdoor 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.

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.

U%luc%%% O0UU O |0000 %é

.

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

SYSTEM SETTINGS

SYSTEMTYPE

Select from list

TEMPERATURES

Max Supply

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

BOILER PRIORITY 1
DHW

TIMES

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

Circulator 1
CIRCULATORS Circulator 2
Circulator 3
MAXIMUM RATE
MINIMUM RATE
SYSTEMTYPE Select from list FTB or FCL
Max Supply
Min Supply
Max OD Reset D (70F) or as req’d
JEMEERSIERES Min OD Reset D (OF) or as req’d
Modulate On Diff g
BOILER PRIORITY 2 Modulate Off Dff
Max On Time D
Min On Time D
Baseboard TIMES Boost Interval D
(Finned tube or cast iron) Prepump Time: b
Postpump Time: D
Circulator 1 OFF
CIRCULATORS Circulator 2
Circulator 3 [ OFF |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES | jin 0D Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RRJORITY 3
Min On Time D
TIMES Boost Interval D
Not use¢d 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 550-100-110/0817




?/ltra cas-FIRED WATER BoILER — Application Guides im

PIPING LEGEND

BASEBOARD CIRCUITS @ @ * = Supplied by installer

1 DHW circulator *
) 2 BOILER circulator (shipped loose with boiler)
5)3 irrlll():th 2:0:;;1” @ @ 4 120VAC power supply, 15-amp minimum rating
5 U-Control
9 Al iy o “ 2
i 6 Baseboard (or fan coil) thermostat *
7  Supply temperature sensor — strap to supply line
8  Return temperature sensor — strap to return line
9 DHW tank aquastat or sensor*
10 Outdoor temperature sensor (supplied with boiler; install if U-Control will
§§| be set for warm weather shutdown)
LEGEND 11 Low water cutoff (if used) *
14 Aquastat in supply line from HEAT SOURCE piping *
Ultra-80, 105 SUPPLY o ‘
— 15 Weil-McLain WMCR-2 circulator control *
Ultra-155, 230 RETURN
Ultra-299, 399 16 System circulator *
@Z [ m 21 Ultra boiler
BASEBOARD 22 Indirect water heater *

23 Flow/check valves *
@[P HEAT SOURCE

24 Air separator with automatic air vent *

@ BOILER 25 Diaphragm-type expansion tank *
Return
26 Fresh water supply — install per applicable codes *

27 Tsolation valves *

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

28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

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

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) *

FIELD WIRING

BASEBOARD
THERMOSTAT

® @

[l

Zone1 _Zone 2

i
o
[
-- -4 pis o e e -
Red 1 : Priority ON ou:‘
------------- 2 6_ ole : : To Expansion Module
3 b
AQUASTAT in Vo
Heat Source 4 [
supply line 5 L~ rrrreeern rrsraraccces PEEEEER
[ trmmmmmeees Neutral
6 1 ‘; ( y Mot 0TS | 120 VAC
DRY CONTACT
P14 To HEAT SOURCE
Blue thermostat input | ®==========================

Boiler chassis ground

N g 120 VAC

.\ _H_. Power

2
fuse | 3-pole
12-amp P2
120vac

[1m] WEN-MLAIN l

R ONCORSNO RO RS NN

Field wiring to
UAG-017 circulators DHW
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Application 17a — Multiple heat sources

NON-HYDRONIC PRIMARY HEAT SOURCE as Type 1 (LEAD) | ULTRA as Type 2 (BACKUP)
Single-zone or multi-zone BASEBOARD or FAN COIL

| DHW (Direct-connected)

Purpose

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

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

DHW piped directly to the Ultra boiler.

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

Circulators and piping

Piping must be primary/secondary as shown.

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
WWSD TEMP DEFAULT (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

[ 60minutes |
SYSTEM SETTINGS

SYSTEMTYPE Select from list FTB or FCL
Max Supply [ 180F |
Min Supply D
Max OD Reset D (70F) or as req’d
TEMPERATURES Min OD Reset

Modulate On Diff
Modulate Off Diff

D (OF) or as req’d
D

BOILER PRIORITY 1

Baseboard
(Finned tube or cast iron)

TIMES

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

D
|0 minutes |
D
D
D
D
Circulator 1
CIRCULATORS Circulator 2 [ OoN |
Circulator 3 | ____ON |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list | DHW Direct |
Max Supply | 190F |
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER PRIORITY 2 Max On Time D
Min OnTime |60 minutes |
TIMES Boost Interval D
DHW Prepump Time: D
Postpump Time: D
Circulator 1 | ON |
CIRCULATORS Circulator 2 | OFF |
Circulator 3 [ OFF |
MAXIMUM RATE D
MINIMUM RATE D
SYSTEMTYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES | jin 0D Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RRJORITY 3
Min On Time D
TIMES Boost Interval D
Not use¢d 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 550-100-110/0817
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PIPING

Additional zones

® O

Additional zones

BASEBOARD CIRCUITS

Do not exceed
12 inches apart

-k v

LEGEND

THERMOSTAT MINIMUM
. Boiler loop pipe size SUPPLY
Ultra-80,105 | 1 RETURN

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

[ DHW |

BOILER

ON-HYDRONIC !
EAT SOURCE * "
'ood-fired stove,
furnace, etc.

S

FIELD WIRING

P15 (P16}

Red White
6-pole 7-pole
THERMOSTAT

ORI W N =
|
!
|
InCaCataSior/s

j

LEGEND

% = Supplied by installer

DHW circulator *

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

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

Room thermostat *

Supply temperature sensor — strap to supply line

Return temperature sensor — strap to return line

© O N O O h ON =

DHW tank aquastat or sensor*

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

11 Low water cutoff (if used) *

21 Ultra boiler

22 Indirect water heater *

23 Flow/check valves *

24 Air separator with automatic air vent *

25 Diaphragm-type expansion tank *

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

28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

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

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

DRY CONTACT
To HEAT SOURCE
thermostat input

Boiler chassis ground

i
i
i
!
SUPPLY |
I
i
i
i
i

[1m] WEN-MLAIN

OUTDOOR- 1
O o

Part number 550-100-110/0817

3 mommes E"
|. — 2 N o 120 VAC
1
v P1
| Green
i 3-pole
)
8
7
1" 6
L 8 * Sl
e
I <—-—-—-—- 4
a 8
2 2
b Black 9
s 9-pole
Field wiring to —
UAG-017a circulators DHW
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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 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.

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

NNTTEE  — 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

TEMPERATURES

Max Supply

Min Supply

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

180 F or as req’d

=)

OF) oR As REQ’D
D OR AS REQUIRED

Space heating
(any type)

TIMES

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

o
S
(=]
wl
Ooo O|oo 2
>
n
n
m
[}
o

o
il
A

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 RIORITY 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 RRJORITY 3

Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
Circulator 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0817
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PIPING LEGEND

BASEBOARD or FAN COIL % = Supplied by installer

CIRCUITS ® 0

" * 1 DHW circulator *
2 BOILER circulator (shipped loose with boiler)
X E 3 Zone circulators *
4 120VAC power supply, 15-amp minimum rating
Spacing limits:
4 pipe diameters MIN4@4 5 U-Control
8 pipe diameters MAX
@ @ 6 Zone thermostats *
JE'_“ =000 * * 7  Supply temperature sensor — strap to supply line
+ II @ i, 8  Return temperature sensor — strap to return line
+ C 9 DHW tank aquastat or sensor*
¥ Ultra-80, 105 @ 10 Outdoor temperature sensor (supplied with boiler; install if U-Control will
&b L Ultra-155,230 | 1 be set for outdoor reset operation)
LEGEND 11 Low water cutoff (if used) *
SUPPLY 12 Weil-McLain WMCR circulator zone controller *
@ &3 RETURN 21 Ultra boiler

m 22 Indirect water heater *
e @ ' @ ' BASEBOARD 23 Flow/check valves *

BOILER

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 *

-

Additional
SHADOW
Boilers

29 Secondary piping connection for boiler loop *

1= 30 Boiler relief valve (install per boiler manual)
Boller Boiler 1 31 DHW Temperature and Pressure relief valve (install per boiler manual)

40 Manifolds, Weil-McLain Easy-Fit shown *

DHW AQUASTAT Boiler chassis ground o) Field Iw|r|ng to
8 cl.mu.atlors] T
[ wermaA . 7 \

? [Control : H ®

| y < - ® (5}

P1 :l;ir:oelg BON OFF i*w’X‘iﬁ 4

. - ¥ i

B e - - °

Weil-McLain WNMCR 2 S>> : Last ?
Zone controller SHADOW Boiler

Service
switch

SUPPLY

1

: — Ofs
(L3
3 Of =+
6

circulators

Modulating ¢ !
output (0-10VDC) S +

Ele] | i - =S
SIGTSTANIREN Ll | — 2 Tl 01
7-pole i ! '\ Lo
T J Service

—————— e — ONJOFF switch

switch

—_———— e — e — e — e ——- 1 [im] WEIL-McLAIN

BOILER

A LRCORN ORI NN

UAG-018
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Application 18 — Multiple boilers (e

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.

Set the 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

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

— DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

See other
boiler settings on
pages 48 and 51

BOILER SETTINGS

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

SYSTEM SETTINGS

SYSTEMTYPE

Select from list SAME AS LEAD

BOILER PRIORITY 1

Space heating
(any type)

Max Supply SAME AS LEAD
Min Supply SAME AS LEAD
Max OD Reset SAME AS LEAD
TEMPERATURES Min OD Reset SAME AS LEAD
Modulate On Diff
Modulate Off Diff 10F
Max On Time
TIMES Boost Interval

Prepump Time:
Postpump Time:

| SAME AS LEAD |
| SAME AS LEAD |
| SAME AS LEAD |
| SAME AS LEAD |
| SAME AS LEAD |
| 5F |
[ 10F |
D
D
D
D
Circulator 1 [ OFF |
CIRCULATORS Circulator 2 [ ON ]
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 RIORITY 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 RRJORITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
Circulator 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0817
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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 DIFF. This
reduces the likelihood of excessive cycling as
heat demand changes.

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

Part number 550-100-110/0817

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 L Oer |
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:

CIRCULATORS

Circulator 1
Circulator 2
Circulator 3

[e]

Bl

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

TIMES

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

Circulator 1
CIRCULATORS Circulator 2
Circulator 3 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 RRJORITY 3
Min On Time
TIMES Boost Interval
Not use¢d 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

UO0UU0|000 (0O|0(|O00D|0000 OUO0OoUU0 (O(0|0 H%% Uccéu oooo %lc o %%H ooo % H%lllll
wul
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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- 1 DHW circulators *
tiple DHW tanks are zoned with circulators. 2
+ DHW priority (accomplished using a SPST relay, item 42, not
through the U-Control) — space heating is disabled during call 3 Zone circulators *
4

* = Supplied by installer

BOILER circulators (shipped loose with boiler)

for heat from water heater.
120VAC power supply, 15-amp minimum rat-
ing

Circulators and piping

(3]

U-Control

6 Zone thermostats *

line
+ DHW circulators supplied by installer.
+ The SPST relay (item 42) set for DHW priority disables space 8 ﬁf‘te“m (T pERITTS SISy — G (D fEium
heating as long as the U-Control Circulator 3 output is activated
— the duration of this domestic priority operation is determined 9 DHW tank aquastats or sensor*

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.

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
BASEBOARD for baseboard or fan coil zones *
+  Size circulators for required flow.

. All zone circulators supphed by installer. 3 Weil-McLain WMCR circulator zone controller

for DHW circulators *

continued

LEGEND

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)

31 DHW Temperature and Pressure 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

FIELD WIRING

Boiler chassis ground

il [9] Field wiring to
Zone thermostats 2 @G . 8 circulator
2 r| N 1'920 VAC Z
ower
5 I el H
6 H P1 Green oo =
z 4 3-pole switch 4
DR : e o conen
Make sure 2
the Priority 1

switch is

et to ON. Weil-McLain WMCR

Zone controller

rT 1B e @ -g"l@

P1
om =§ Green

PG 3-pole

© Zone o
circulators @
SPST Relay

DHW
aquastats

switch is
set to OFF.
Weil-McLain WMCR

Zone controller White

=
evBEF (D
5-polefl ' 3 RETURN P14
= Blue 3-pole
=T " 71
= 5
OUTDOOR ;

HW
circulators "

52

7-pole

Field wiring to

fcirculator

N g 120 VAC
Power

H
o

°
Service
ONJOFF switch switch

Field wiring to
circulator and
[ SPST relay

BOILER

SONOSADVN®@ S

UAG-019DP
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MINIMUM
Boiler loop pipe size

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

RETURN

BASEBOARD

BOILER

UAG-019-P
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Application 19 — Multiple boilers (e

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

BOILER LEAD Boiler U-Control settings

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

piped in a secondary loop and the DHW piped in a secondary INSTTTEE  — VALUE MUST BE SET (OR VERIFIED) As LisTED | See SHADOW
loop with connections spanning the boiler connections. boiler settings on
. . D — DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED | pages 55
+  See boiler manual for sizing.

BOILER SETTINGS

Circulator shipped loose with each 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.

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

Type 3 — LEAD
5 minutes (see NOTICE on page 54

BOILER MODEL Verify model number is correct
- = HIGH ALTITUDE Set to YES if high altitude
Wiring
HIGH LIMIT D
+ Connect field wiring as shown on page 52. WWSD TEMP DEFAULT (70 °F) OR AS REQUIRED
ADJUST OUTDOOR DEFAULT (0 °F) OR AS REQUIRED
L Type3_LEAD |
|5 minutes (see NOTICE on page 54) |

Provide two Weil-McLain WMCR circulator zone controllers
— one for DHW circulator zoning and the other for baseboard

or fan coil zonin SYSTEMTYPE Select from list DHW-SYSTEM
& Max Supply
+  Provide SPST relay, 120 VAC coil, normally open contact if do- Max OD Reset
mestic priority is required. (This configuration uses the priority TEMPERATURES M?: ob R:ss:t
zone of the space heating WMCR zone controller.) . > BBIND Modulate On Diff
BO 0 Modulate Off Diff
Max On Time
U-Control setting notes - TIMES BoostIntsrval
oe set up Prepump Time:
+  See the tables on pages 54 and 55 for required and optional as D Postpump Time:
settings. Circulator 1
CIRCULATORS Circulator 2
+ To see the navigation sequence to access the BOILER SETTINGS Circulator 3
and SYSTEM SETTINGS menus, see page 7. MAXIMUM RATE
MINIMUM RATE
NOTICE The modulating signal from U-Control P16 of SYSTEMTYPE Select from list FTB or FCL
one boiler to P15 of the next is polarity sensitive. Max Supply
Min Supply
Connect wires + to + and — to — as shown. That TEMPERATURES mlar:( (())DD :::;t
is, P16-1 goes to P15-6 and P16-2 goes to P15-5. Modulate On Diff
BO R PRIOR Modulate Off Diff
NOTICE DO NOT set any boiler’s PRIORITY 1 SYSTEM Max On Time
TYPE to Custom or DHW-DIRECT. Shadow sace heating TIMES Boost Interval

Circulator 1
NOTICE DO NOT set the U-Controls for outdoor reset CIRCULATORS g::zz:::g:g
operation. The system must provide boiler water MAXIMUM RATE
suitable for DHW operation. MINIMUM RATE
SYSTEM TYPE Select from list
NOTICE Install system SUPPLY and RETURN sensors for Max Supply
every boiler. Min Supply
TEMPERATURES M?xg[? :eset
NOTICE Set the ADD’L HEAT DEMAND TIME to 5 min- Mg‘dulate%s:‘mﬁ
utes, or as desired. This is the time delay before the Modulate Off Diff
modulating signal will be passed on to the next BOILER RRIORITY 3
boiler in series for additional heating capacity. Min On Time
Not used TIMES Boost Inter_val
NOTICE | DHW OPERATION — ADDITIONAL HEAT Pospimp Time:
DEMAND TIME: The additional heat demand Girculator 1 :
time setting may have to be 0 minutes if the CIRCULATORS Circulator 2
DHW demand is large compared to total Circulator 3
boiler capacity. If the timing is too long, the MAXIMUM RATE
boilers will not provide fast enough response. MINIMUM RATE
Circulator 1
The MAX ON TIME setting for Priority 1 CIRCULATOR EXERCISING g::ﬁ::g:g:g
will disable space heating for this amount of Circulator 1
time. At the end of this time, the U-Control FREEZE PROTECT CIRCS | Circulator 2
will switch to Priority 2 Circulator 3

wl

4

boilers set to TYPE 4 will not work with these
settings.

Prepump Time:
Postpump Time:

UO0U0|000 |U|0|0O00 (0000 Oo0UoUUO |O|0 U%%% ooo O UUUU%%'U o %%% ooo é Oooo %l
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Application 19 — Multiple boilers (e

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

SHADOW Boiler U-Control settings

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

boiler settings on

D — DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED | pages 54

BOILER SETTINGS

ADD’L HEAT DEMAND TYPE

Type 4 — SHADOW

ADD’L HEAT DEMAND TIME

BOILER MODEL

HIGH ALTITUDE

HIGH LIMIT D

WWSD TEMP

ADJUST OUTDOOR Ot |
[________Typed4_SHADOW |
|_5 minutes (see NOTICE on page 54) |

5 minutes (see NOTICE on page 54

SYSTEM SETTINGS

SYSTEMTYPE

Select from list FTB or FCL

TEMPERATURES

Max Supply

Min Supply

Max OD Reset
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
Circulator 2
Circulator 3

%% OoUo O UUUUU%l

o
T
A

MAXIMUM RATE

Select from list

Max Supply

Min Supply

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

MINIMUM RATE
SYSTEM TYPE
TEMPERATURES
BOILER RRJORITY 2
Not used TIMES

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

D
D
D
D
D
D
D
D
D
D
D
D
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 RRJORITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
Circulator 1 D
CIRCULATOR EXERCISING | Circulator 2 D
Circulator 3 D
Circulator 1 D
FREEZE PROTECT CIRCS | Circulator 2 D
Circulator 3 D

Part number 550-100-110/0817
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Application 20 — Multiple boilers

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

Purpose LEGEND
+  Space heating with multiple Ultra boilers, with multiple-zone .
baseboard space heating. * = Supplied by installer 22 Indirect water heater *
+ DHW piped directly to one boiler. 1  DHW circulator * 23 Flow/check valves *
+  DHW priority — space heating and heater exchanger heating are 24 A; . o .
disabled during call for heat from water heater. 2 BOILER circulators (shipped loose with boiler) Air separator with automatic air vent
3 System circulator * 25 Diaphragm-type expansion tank *
= =l i 26 Fresh water supply — install per applicable
C|rcu Iators and pl pl ng 4 iangOVAC power supply, 15-amp minimum rat- oo PPy [BEERR
5 U-Control 27 Tsolation valves *

PRIMARY PIPING 6  Zone thermostats, typical * 28 Purge/drain valves *

+  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.

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

30 Boiler relief valve (install per boiler manual)

8  Return temperature sensor — strap to return .
line 31 DHW Temperature and Pressure relief valve

(install per boiler manual)
9 DHW tank aquastat or sensor*

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

+  Subsystem supply/return piping must be connected to crossover boiler; install if U-Control will be set for out- o i i piping o ey e
. . . door reset operation)

bridges with secondary connections spaced apart as shown. P 41 Distribution manifolds for piping to baseboard
+  Subsystems can use any means desired, such as baseboard, cast 11 Low water cutoff (if used) * or fan coil zones *

iron radiators, fan coils, heat exchanger or radiant. . . . . 43 Balanci Ives *

. . 12 Typical — Weil-McLain WMCR circulator zone Balancing valves

+  Provide controls and components needed for zoning (as shown entiitr e bl @ o @l e ) }

in typical subsystem example). 45 Secondary connections to heating subsystems *

16 Baseboard zone circulators *

21 Ultra boilers

continued

FIELD WIRING

Boiler chassis ground

Zone thermostats

Field wiring to
c|rqul_atorsj

———. L

DHW AQUASTAT

7)llg 120 VA
w:IZJ Power

CAONON N NG NOKO]

Make sure °
the Priority = S¢
switch is ! P1 Green ON/OFF Sewr‘»:ncc;
set to OFF. i __i‘?"'i_&‘“"____.«_
Subsystem 1  Weil-McLain WMCR : Last
Y Zone controler i .---- 815 SHADOW Boiler
RETURN P10 Black 2-pole
E Boiler chassis ground
L SHADOW Boiler(s) P1 Green / ®G.
3-pole
P — Tl 11
B |' .Servme e

ONJOFF switch switch

Zone circulators, typical

@ SUPPLY
[

I o
RTN

TYPICAL control application, using
circulator zoning within a subsystem;
any input to call for heat will work if

the subsystem provides for control of IWE BOILER
its own circulator and other components OUTDOOR o
-pole
Modulatin . DHW
PP'-V @ numullu—WVch) S+ LEAD Boiler @
[ 1 i - ' REn
2 N l|’zow\c
ower
L0 1 NN

Service
switch

RETURN

[im] WEIL-McLAIN

Connect to dry contact
call for heat inputs from
other subsystems

Subsystem 1 ",

Black BOILER

2-pole uag-020  Field wiring to circulators
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PIPING

Piping overview !

Piping uses a crossover bridge for each sub- I
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 DHWcirculator
turns on. Other boilers continue to provide
heat to the system.

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

MINIMUM
Boiler loop pipe size
Ultra-80, 105
Ultra-155,230 | 1%"
Ultra-299,399 | 172"

LEGEND

SUPPLY

RETURN

A
- ®
ﬂc‘

BOILER

UAG-020-P
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Application 20 — Multiple boilers (e

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 ON TIME
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

NNTTEE  — 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

| Sminutes |
SYSTEM SETTINGS

Select from list

BOILER PRIORITY 1

TEMPERATURES

Max Supply

Min Supply

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

D (70F) or As REQ'D
OF) oR As REQ’D
D OR AS REQUIRED

=)

Select system
type most rep-
resentative of
subsystems con-

TIMES

Max On Time

Boost Interval
Prepump Time:
Postpump Time:

| Select |
[ 180F |
D (70F) or s Req’D)
[ D (OF) or s REQ'D |
[ D oR As REQUIRED |
D
D
D
D
D
D
Circulator 1 [ OFF |
nected CIRCULATORS Circulator 2 [ ON |
Circulator 3 [ ___OoN |
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 RIORITY 2 Max On Time
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
SYSTEM TYPE Select from list D
Max Supply D
Min Supply D
Max OD Reset D
TEMPERATURES Min OD Reset D
Modulate On Diff D
Modulate Off Diff D
BOILER RRJORITY 3
Min On Time D
TIMES Boost Interval D
Not used Prepump Time: D
Postpump Time: D
Circulator 1 D
CIRCULATORS Circulator 2 D
Circulator 3 D
MAXIMUM RATE D
MINIMUM RATE D
Circulator 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

IE"W  — \/\LUE MUST BE SET (OR VERIFIED) AS LISTED

D — DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

See LEAD
boiler settings on
page 58

D

IE"E  — \/\LUE 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 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 | S5minutes | ADD’L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEMTYPE Select from list SAME AS LEAD SYSTEMTYPE Select from list SAME AS LEAD
Max Supply Max Supply
Min Supply SAME AS LEAD Min Supply SAME AS LEAD
Max OD Reset SAME AS LEAD Max OD Reset SAME AS LEAD
TEMPERATURES | 1tin 0D Reset SAME AS LEAD TEMPERATURES | \jin, OD Reset SAME AS LEAD
Modulate On Diff | [INCTN Modulate On Diff | INEET NN
Modulate Off Diff | TN Modulate Off Diff | NN
D
BO R PRIOR Max On Time D BO/LER PRIOR/TY 1 Max On Time | Ominutes |
TIMES Boost Interval D . TIMES Boost Interval D
pace Neating Prepump Time: D Space heating Prepump Time: D
Postpump Time: D Postpump Time: D
Circulator 1 | OFF | Circulator 1 | OFF |
CIRCULATORS Circulator 2 [ ON | CIRCULATORS Circulator 2 [ ON |
Circulator 3 | ____OFF | Circulator 3 | ___OFF |
MAXIMUM RATE D MAXIMUM RATE 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
BO/LER RIORITY 2 Max On Time BO/LER PR/OR/TY2 Max On Time D
Min On Time D Min On Time | 60 minuntes |
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 [ ON |
CIRCULATORS Circulator 2 D CIRCULATORS Circulator 2 OFF
Circulator 3 D Circulator 3 [ ____OFF |
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 RRJORITY 3 BOILER RRJORITY 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

Part number 550-100-110/0817
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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 alarge 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.

NOTICE 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.

continued

DHW AQUASTAT

COGIIS OO N

Weil-McLain [JE T
wmR21 (€ W

Remove factory jumper on
terminals L1 to 3.

1
2

3

10

1
13
15
21

* =

LEGEND

25 Diaphragm-type expansion tank *

Supplied by installer
DHW circulator *

Ultra BOILER circulators (shipped loose with
boiler)

System circulator (typical in-line pump
shown)*

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

U-Control

Supply temperature sensor — strap to supply
line

Return temperature sensor — strap to return
line

DHW tank aquastat or sensor*

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

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

22 Indirect water heater *
23 Flow/check valves *

24 Air separator with automatic air vent *

26 Fresh water supply — install per applicable

codes *

27 Isolation valves *
28 Purge/drain valves *

29 Secondary piping connection for boiler loop *

30 Boiler relief valve (install per boiler manual)

31 DHW Temperature and Pressure relief valve

(install per boiler manual)

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

FIELD WIRING

B
P1 Green 5

switch

Black 2-pole

SHADOW Boiler(s)

Boiler chassis ground

SHADOW Boiler

Field wiring to
ors

CAONORN NSRS NoK O]

- Com == P1 Greeln -------- *
B 40 | SR e
Power
Groun(i_' L i 6 | r O\-H-OJ
G 1 E i White : ONiOFF switch et
roundé i 7-pole | Field wiring to
NeutralQesest | = circulators
120 V'_ﬁg P ] pis [ i ! SUPPLY =Y o, - - .
Red | 2 —i (I3 1 p1a | ?[CO"W‘
6-pole 3 2 >—-
@ 4 ® ! 3 Blue —
D e=-Come==| 15 RETURN = 3-pole
SEWP OTRL i Tt P10 |
H — p—
00 lﬂmi _____ S epole i | BOILER
OUTDOOR L’Blaclk
H -pole
Modulating & | Field wiring to circulators and rela
output 0-10VDC) S + LEAD Boiler P1 @, [ ’ ;
= Green | m=l——L7T} -~ °
3-pole_ N g 120VAC
7HeISFAY3R2EN i .\._H_.P“‘””
7-pole Service

SUPPLY

@4

WINI=

Black
2-pole

ouTDooR ({0)

60

SOOD>O@D Y@ S

UAG-021

switch

Large boiler

thermostat 1 T

input terminals @ @- BOILER
i SYSTEM
AQUASTAT

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

the large boiler when it is not operating.

it is better to convert the piping to primary/secondary
as shown. This prevents hot water from flowing through

\,—-" Boiler loop circulator
 and flow/check valve

LEGEND

SUPPLY
RETURN

[ DHW

ULTRA

Recommended sizing

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

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

increase noticeably at low fire.

Piping overview

+ This example can apply to an existing large boiler, such as a commercial-sized forced draft

cast iron sectional boiler like the Weil-McLain 80 or 88 series.

For a new system installation, you could use one or more Ultra Commercial boilers for

the large boiler, with one or more Ultra Residential boilers for the base load units.

Part number 550-100-110/0817

diameters

. PREFERRED
. PIPING

Large ,
boiler .-

A

S¥Sr
SUpp

MINIMUM
Boiler loop pipe size

+ The piping is shown with a conventional direct-connected system.

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

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

ensuring that DHW generation always takes advantage of the Ultra
boiler’s high efficiency.

For each Ultra boiler, strap a supply sensor and return sensor to
the system piping as shown.

61
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Application 21 — Multiple boilers (e

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. 2o Ao

- Piping shown in this example is direct-connected, and is accept- IR — VALUE MUST BE SET (OR VERIFIED) AS LISTED N gi‘laer s Gl
able for an existing installation, but primary/secondary piping D — DEFAULT ACCEPTABLE; CHANGE 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.

+ DHW circulator must be selected to handle the pressure drop

BOILER SETTINGS

BOILER MODEL
HIGH ALTITUDE

Verify model number is correct
Set to YES if high altitude

through the Ultra boiler, water heater and piping — see boiler HIGH LIMIT

manual for recommended sizing. DHW circulator supplied by WWSD TEMP DErAULT (70 °F) OR AS REQUIRED
installer.

instatier ADJUST OUTDOOR DerauLT (0 °F) OR AS REQUIRED

+  Forsome 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

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

Type 3 — LEAD

system type to DHW-DIRECT. SYSTEMTYPE Select from list
Max Supply
D Min Supply
BOILER 50 R PRIOR Max OD Reset
. .. . . TEMPERATURES N
+  Ultra boiler piping must be primary/secondary as shown, with Min OD Reset
the boiler piped in a secondary loop and the DHW piped to the arge boile M°gu:a:e g;‘f g'ff;
last SHADOW boiler. odulate !
. - . enabied Max On Time
+  See boiler manual for sizing piping.
+  Circulator shipped loose with boiler. Al _ "o TIMES Boost Interval
Prepump Time:
iri 0 epresenta Postpump Time:
erll‘lg 20 h - Circulator 1
+  Connect field wiring as shown on page 60. TR, CIRCULATORS Circulator 2
Circulator 3

For circulators connected to the U-Control, the maximum

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

circulator relay or contactor for circulator power. MINIMUM RATE -
+  Provide and install a WMR-21 relay, a SPST relay with 120 VAC SYSTEMTYPE Select from list
coil and an outdoor temperature control (Honeywell T6031A m§xss upplly
or equivalent). Set the outdoor temperature control be- BO R PRIOR M:; ;g%ﬁset
tween 40°F and 50°F for most installations. Mount the TEMPERATURES | \i.0"6D Reset E
sensing bulb outside using an outdoor shield. Locate the bulb Modulate On Diff
away from direct sunlight and in a location not subject to snow, g Ltellis Modulate Off Diff
ice or debris accumulation. Ol enabled Max On Time
. Min On Time
U-Control setting notes ole : "y TIMES Boost Interval

Prepump Time:

+  See the tables on pages 62 and 63 for required and optional O epresenta Postpump Time:
settings. e O b Circulator 1
+  To see the navigation sequence to access the BOILER SETTINGS S NECTar CIRCULATORS g::z:z:g: §

and SYSTEM SETTINGS menus, see page 7.

The modulating signal from U-Control P16 of one

MAXIMUM RATE

NOTICE p ) ¢ o MINIMUM RATE
_ boiler to P15 of the next is polarity sensitive. SYSTEMTYPE Select from list
Connect wires + to + and — to — as shown. That Max Supply
is, P16-1 goes to P15—6 and P16-2 goes to P15-5. Min Supply
NOTICE ] DO NOT set the LEAD boiler PRIORITY 1 TEMPERATURES | p1ax OD Reset
SYSTEM TYPE to Custom or DHW DIRECT. Modulate On Diff
Shadow boilers set to TYPE 4 will not work with Modulate Off Diff
these settings. BOILER RRIORITY 3
NOTICE Install system SUPPLY and RETURN sen- Min On Time
sors and OUTDOOR sensor for every boiler. Not used TIMES Egostintenvaly
Shadow boilers will start and stop based on gre':um"':T.'r'i“"?'_
their MODULATE ON or OFF DIFF. This c‘i’rsc;‘a'to‘r’1 <
flee(;‘tlfieesntlgflcllﬂéigﬁggj of excessive cycling as CIRCULATORS Circulator 2
. Circulator 3
NOTICE Set the ADD’L HEAT DEMAND TIME to MAXIMUM RATE
5 minutes, or longer if possible. This is the MINIMUM RATE
time delay before the modulating signal will Circulator 1
be passed on to the next boiler in series. CIRCULATOR EXERCISING | Circulator 2
NOTICE Set the last SHADOW boiler Priority 1 MAX Circulator 3
ON TIME to 0 minutes. The boiler will im- Circulator 1
mediately switch to DHW mode on call from FREEZE PROTECT CIRCS | Circulator 2
the DHW aquastat. Circulator 3

AN
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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

IE"W  — \/\LUE MUST BE SET (OR VERIFIED) AS LISTED

D — DEFAULT ACCEPTABLE; CHANGE ONLY IF DESIRED

See LEAD
boiler settings on
page 58

D

IE"E  — \/\LUE 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 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 | S5minutes | ADD’L HEAT DEMAND TIME D
SYSTEM SETTINGS
SYSTEMTYPE Select from list SAME AS LEAD SYSTEMTYPE Select from list SAME AS LEAD
Max Supply [ 1o0F | Max Supply
Min Supply Min Supply SAME AS LEAD
Max OD Reset 70F Max OD Reset SAME AS LEAD
TEMPERATURES | 1tin 0D Reset [ oF | TEMPERATURES | 1tin OD Reset SAME AS LEAD
Modulate On Diff | [INENCT Modulate On Diff | INEET NN
Modulate Off Diff | TN Modulate Off Diff | NN
D
BOILER PRIOR Max On Time D BOILER PRIORITY 1 Max On Time
TIMES Boost Interval D . TIMES Boost Interval D
pace Neating Prepump Time: D Space heating Prepump Time: D
Postpump Time: D Postpump Time: D
Circulator 1 | OFF | Circulator 1 | OFF |
CIRCULATORS Circulator 2 [ ON | CIRCULATORS Circulator 2 [ ON |
Circulator 3 | ____OFF | Circulator 3 | ___OFF |
MAXIMUM RATE D MAXIMUM RATE 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
BOILERRRJORITY 2 Max On Time BOILER PRIORITY 2 Max On Time D
Min On Time D Min On Time | 60 minuntes |
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 [ ON |
CIRCULATORS Circulator 2 D CIRCULATORS Circulator 2 OFF
Circulator 3 D Circulator 3 [ ____OFF |
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 RRJORITY 3 BOILER RRJORITY 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
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Appendix A

OUTDOOR RESET Settings and Troubleshooting

Outdoor reset control settings

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

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

2. Setup desired settings for each of the priorities used

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

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

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

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

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

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

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

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

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

6. Boost interval — This adjustment is located in the TIMES menus.
The boost timer starts on a call for heat. If the boost interval time passes
and the call for heat is still on, the U-Control “boosts” the supply water
temperature setpoint by 10°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. Insufficient heat can occur if the supply water temperature to the heating
units is not hot enough. Possibly reasons are:

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

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

c.  See additional potential causes in the NOTICE below.

64

Figure 1 Typical outdoor reset curves
o 19 ‘
> 180 ORETE
1\ - T
g L QURNEGe=T " Wax sUPPLY = 180
5 170 S
T 60 RN o
g Sl e P = X SUPPLY = 160
. >

£ 150 i 7 o S IS
L 1| - 5 R

© 7
2 180 e 5
o o/
o " R 'SURRLY.70
=] 120 N 7 0“\\,\\\\’____..
7 R ?\:( ‘\"Z-/.- MAX SUPPLY =120
r 110 et
2 Lk
o 100 N S
= 9% MINOUTDOOR = 0°F (factory defaul) =

) [ [

@ S MIN SUPPLY L value at max outdoor
D 80 l —
b |-~ MAX OUTDOOR = 70°F (factory defaut)
= 70 — T T ; T

707760 50 40 30 20 10 0 -10 -20

UAG-3042 Outside temperature (°F)

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

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

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

g

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

e. At this outside temperature, the heating unit output should be
about equal to:

Output = (output at 190°F) x (70 — outside temp)/(70 — ODT)

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

4. Intheevent 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 OPTIONA VW
ENTERI

4PREVIOUS

HIGH ALTITUDE

CHANGE SETTINGA VY

<4PREVIOUS 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 V¥ 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 i G?,\F ERE

Part number 550-100-110/0817

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 ENTERNE

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.
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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 SETTINGAYV
4PREVIOUS ENTERE

PRIORITY X TIMES

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

CHANGE SETTINGAY
4PREVIOUS ENTER

Note 2

PRIORITY X MAX RATE

XX

TTINGAVY

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 IL4PREVIOUS

Note 2
Note 3

XXXXXXXXXXXXXXXXX

XXXXXXXXXXX

CHANGE SETTINGAV
4PREVIOUS ENTERN

BOILER PRIORITY X

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

CHANGE SETTINGAY
4PREVIOUS

ENTERN
) 4

BOILER PRIORITY X
CIRCULATOR X

CHANGE SETTINGA VY

4PREVIOUS ENTERNE
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