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

AWARNING
If the information in this manual is not followed exactly, a fire or explosion may result
causing property damage, personal injury or loss of life.

Do not store or use gasoline or other flammable vapors and liquids in the vicinity of this or
any other appliance.
WHAT TO DO IF YOU SMELL GAS

« Do not try to light any appliance.

« Do not touch any electrical switch; do not use any phone in your building.

* Immediately call your gas supplier from a nearby phone. Follow the gas supplier's

instructions.
« If you cannot reach your gas supplier, call the fire department.

Installation and service must be performed by a qualified installer, service agency, or gas
supplier.

HEATING SYSTEMS
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SECTION 1.
General Information

1A. Introduction

This manual provides installation and operation
instructions for the Model HH and PH Hydronic
Boilers, Sizes 175 through 400. Review al application
and installation procedures completely before
proceeding with the install ation. Experience has
shown that most operating problems are caused by
improper installation.

The HH-PH boilers are offered in abasic
configuration (see Figure 1). On PH boilers the pump
isfactory installed. On HH boilers the pump isfield
installed.

1B. Warranty

The HH-PH boilers are sold with alimited
factory warranty.

Make all warranty claimsto an authorized Laars
representative or directly to the factory. Claims must

include the boiler serial number and model (this
information can be found on the rating plate),
installation date, and name of the installer. Shipping
costs are not included in the warranty coverage.

Some accessory items are shipped in separate
packages. Inspect everything for damage immediately
upon delivery, and advise the transporter of any
shortages or damage. Any such claims should be filed
with the transporter. The transporter will not accept a
claim from the shipper, Laars.

The warranty does not cover damage caused by
improper installation, operation, or field modification.

1C. Technical Assistance

Consult Laars or your local company
representative with any questions or problems
involving the specification, installation and operation
of Laars equipment. An experienced technical support
staff is ready to assist in assuring the proper
performance and application of Laars products.

eve]
OPTIONAL |
VENT CAP FOR LI— ‘ DRAFTHOOD
OUTDOOR USE
c DRAFTHOOD MUST c
TOP VIEW | BE INSTALLED IN
THE FIELD
m f.\\ El T SIDE VIEW =
A  A————  HEADER
m &% %' B s@]l@ LOCATION
| 1 et [ |oufer
8-1/21in. ‘-\-I—OI-'
(216mm) 5-1/2 in 40-9/16 in. (1030mm)
INLET OUTLET 30-3/16 in. (767mm) (140mm) '
X = § = §
fe——— 26-1/21in. ——rqf
(673mm)
Gas Connection C* C
Size Water C (Indoor (Indoor \%
Connect. U.S. Only w/ Vent w/o Vent Vent
Nat. Propane Size A B (Outdoor) Damper) Damper) Dia.
Size | in. mm|in. mm in. mm| in. mm mm in. mm | in.  mm in. mm | in. mm
175 Yo 19 | % 13 | 1% 38 | 18 457 | 26Y% 673 | 14Y%4s 357 | 28% 724 | 23% 597 | 6 152
250 Yo 19 | % 13 | 1% 38 | 22%2 572 | 31 787 | 184 473 | 30% 775 | 24% 629| 7 178
325 Yo 19 | % 13 | 1% 38 | 26% 679| 35% 908| 19%s 488 — — | 2578 657| 8 203
400 Yo 19 | % 13 | 1% 38 | 31% 806 | 40vs 1022 | 22% 575 — — | 267 683| 9 229
*Vent damper only required on indoor installations, sizes 175 and 250.
Note: Dimensions may vary.

Figure 1. General Configuration.
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SECTION 2.

Installation Instructions
2A. General Information

AWARNING
Follow local regulations with respect to installation

of carbon monoxide (CO) detectors and
manufacturer's maintenance schedule of the boiler.

Install the HH-PH boilersin accordance with the
procedures in this manual (or the Laars warranty may
be voided), local codes and ordinances. In the absence
of such codes, install the boilersin accordance with
the latest edition of the National Fuel Gas Code, ANSI
Z223.1. In Canada, the installation must bein
accordance with CAN1-B149.1 or .2 and local codes.
The authority having jurisdiction may require the
installation conform to the Standard for Controls and
Safety Devicesfor Automatically Fired Boilers,
ANSI/ASME CSD-1. Any changes to the boiler, gas
controls, gas orifices, wiring or draft hood may void
the warranty. If field conditions require change,
consult the factory.

All gas-fired products require correct installation
to assure safe operation. The requirements for boilers
include the following:

1. Field assembly of draft hood and vent cap
(if required — see Section 2B)

2. Appropriate site location (clearances) and

flooring

Sufficient combustion and ventilation air

Adequate venting of combustion products

Adequate water flow

Properly sized gas meter and piping

Proper electrical wiring

This manual provides the information needed to
meet these requirements. Review all application and
installation procedures completely before continuing
theinstallation.

No s~

2B. Field Assembly

The HH-PH boiler is shipped from the factory
with the top assembly in the low-profile configuration
for outdoor installations.

The HH-PH boiler is design certified for indoor
installation when equipped with a drafthood, which
must be installed without modification. Check the
rating plate on the boiler for the correct Laars part
number.

Follow this procedure to make the conversion:

a.  Removethetop filler plate, stamped “HOT,” by
dipping afine-blade screw driver into the slot at

Figure 2. Top Filler Plate. Figure 3. Adapter Plate.
the rear of the plate and gently prying it up (see
Figure 2).

b. Remove the two screws attaching the adapter
plate to the top assembly and lift it out (see
Figure 3).

c. Removethevent cap or drafthood fromits
package.

d. Disengage the flue transition ring from the stack
extension and place it on top of the collector
assembly as shown in Figure 4.

Figure 4. Flue Transition

Figure 5. Vent Cap with
Ring. Adapter Plate

e.  Slidethe adapter plate over the bottom of the
stack extension as shown in Figure 5. Fit the
stack extension down over the flue transition
ring. Seat the adapter plate on the top assembly
and secure it with two screws (see Figure 6).

f.  Find the vent damper box which islocated in the
boiler package (boiler models 175 to 250 only)
(see Figure 8).

g. Install the vent damper directly to the top of the
draft hood outlet. The damper operator should
faceto the front of the boiler, and the flow
direction arrow should point upward. Use the
vent damper wire harness to connect the vent
damper to the boiler. The bracket end of the
harness should be connected to the vent damper
actuator.
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2C. Site Location
2C-1. Installation Information

A WARNING
Improper installation or maintenance can cause
nausea or asphyxiation from carbon monoxide in
flue gases which could result in severe injury,
property damage, or death.

L ocate the boiler to provide clearances on all
Figure 6. Drafthood with Figure 7. Drafthood Switch Sdes.f(.)r ma nt.enance and_mspectl on. There mus.t aso

Adapter Plate. Receptacle. be minimum distances maintained from combustible
surfaces (see Table 1 and Figure 9).

h.  Plug thewiring for the_ drafthood switch into the Indoors Outdoors
receptacle on the left side of the vent damper box Clearance from: inch mm inch mm
] (see Figure 7) ] Top 37 940 Unobstructed
i. Do not modify the automatic vent damper Water conn. side 12 305 Unobstructed
device. The venting system must be arranged so Opposite side 6 152 6 152
that only the boiler is served by the vent damper Front Alcove Unobstructed
device supplied with the boiler. Provide at |east Rear 6 152 6 152
six inches clearance between the automatic vent Vle”t , 6 A 15; .
damper and combustible construction, and be goo_””g | — C:m (:ital, e T Cct’mf :St't e
HP ervice clearance = Inches mm) at frront or neater,
sureto alow access for servici ng the damper. and 18 inches (457mm) at water connection side.
*1" (25mm) if double wall vent is used.
AWA_RN'NG ) Table 1. Minimum Boiler Clearances
Do not force motor operation when the operator is Erom Combustible Surfaces.

fastened to the damper by moving the damper
blade, turning the shaft, or turning the position

indicator.
R4
T % A\ 4 /
v Z
5 o{} ~—— VENT DAMPER / /
/ % Heater
«— o000 L— N
VENT DAMPER —
HARNESS Closet Installation Room Installation
(unacceptable) (acceptable)
A closet is any 4 sided enclosure Aroom is any enclosure which is
which is less than 16* times the at least 16* times greater than the
total volume of all the gas fired total volume of all the gas fired
appliances within the enclosure. appliances within the enclosure.
W///////// Alcove Installation
/ (acceptable)
An alcove suitable for the
installation of a heater is a
restricted section of a room not
separated from the room by a door
or partition and which meets the
minimum clearances specified in
this manual.
* When the ceiling height exceeds 8 feet, you are only allowed to consider
o 8 feet when calculating the total volume of the enclosure.
I
/
Figure 8. Vent Damper Installation (Models 175 and Figure 9. Alcove Installation.

250 only).
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The boiler must be isolated or otherwise
protected from any source of corrosive chemical
fumes, such as trichlorethylene, perchlorethylene,
chlorine, etc. Install the boiler so that the gasignition
system components are protected from water
(drippings, spraying, rain, etc.) during operation and
service. Locate the boiler on awaterproof floor with a
floor drain and a 6 inch (152 mm) minimum curb on
all four sidesto protect the building if boiler repairs
are needed.

2C-2. Outdoor Installation (U.S. Only)

4\ Caution
Outdoor installations are not recommended in
areas where the danger of snow blockage exists.
HH-PH boilers can be installed in the “low-profile,”
grate top configuration as received from the factory,
or with an optional vent cap/stack.

Locate the boiler in an open, unroofed area. Do
not locate the boiler below or adjacent to any doors,
windows, louvers, grills, etc., which connect in any
way with an inhabited area of a building, even though
the access might be through another structure such as
agarage or utility room (see Figure 10 and Table 1).

WINDOW
OR GRILL

Figure 10. Incorrect Outdoor Installation.

T F att. g [~

(1.2m)

L

- 41t +’, |+ 4t ]

There must be aminimum of 4 feet (1.2 m)
horizontally between the boiler and any door, window,
or gravity inlet to abuilding (see Figure 11). Also, the
horizontal clearance should be maintained from any
electric meters, gas meters, regulators, or relief
equipment.

If the boiler isinstalled close to a structure,
protect it from rain water runoff with rain gutters on
the roof or other measures. Do not |ocate the boiler
near sprinkler systemsthat could spray water onit.

Avoid locations where wind deflection of f
nearby structures might cause wind loading and
downdraft conditions. Where downdraft conditions
exigt, locate the boiler at least 3 feet (0.9 m) from the
structure.

2C-3. Flooring - Typical Installation

All boilers are equipped with a specia base, asa
standard part of the boiler. The unit is designed and
certified for installation on combustible flooring.
Never install the boiler on carpeting. Never store
objects on or around the base of the boiler.

For rooftop installation, see Figure 12 through
Figure 14.

Concrete Slab Must Extend Out A
Minimum Of 12" (305mm) On All Sides

Unit
(Side View)

T <o

Base

Base For Combustible Floors

Roof - Wood & Steel Construction

Figure 12. Standard Base for Combustible Floor.

Mounting Platform Must Extend Out A
Minimum Of 12" (305mm) On All Sides

Unit

20 GA

Galvanized (Side View)
Sheet Metal
Gap Unit
i LI < Base
l Base For Combustible Floors ] Flashing
Roof (‘( ﬂ Roof
! Raised Mounting !
) Platform (Wood) £
=

Figure 11. Outdoor Location.

Figure 13. Typical Roof Mounting with Standard
Combustible Mount Base.
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Unit

(Front View)
Base Rail 20 G_A
L LT} sheot et
Roofing [ [ﬂse for Combustible Floors[_1 ‘]/ Cap Roof
a7 A
Flashing M L 4X4 Stringer

Figure 14. Typical Roof Mounting.

2D. Combustion and Ventilation

Air Supply

All indoor installations must have openings to
outside air for combustion, ventilation and dilution of
flue gases from inside the building (see Figure 15 and
Table 2). Laars does not recommend indoor
installations that do not provide combustion air from
outside the building.

Boiler rooms which are confined spaces require
two permanent air supply openings: one within
12 inches (305 mm) of the ceiling, the other within 12
inches (305 mm) of the floor.

10 ft.

(3.0m) _..‘
* 2 ft. (0.6 m)

1/4in.(6 mm)
MINIMUM PITCH
PER FOOT OF

VENT TERMINATED AT

LEAST 24in. (610 mm)
ABOVE ANY OBJECT

WITHIN 10 ft.(3.0m)

LISTED VENT
CAP

STORM COLLAR

ROOF JACK

—

ADEQUATE
AIR SUPPLY
TO ROOM
TOP AND
BOTTOM

12in.
D (305 mm)
ALL SIDES
0
Notes:

1. The drafthood must sit directly on top of the boiler
as shown and must not be altered in any manner.

2. An Underwriters' Laboratories listed vent cap is
required to eliminate downdraft and allow the
boiler to function properly.

3. Use approved roof fitting.
Vent damper is required on models 175 and 250.

Figure 15. Indoor Installation Venting.

Required Net Free Opening Area
Directly from Outside

At Top At Bottom
Model in.2 cm? in.2 cm?
175 44 284 44 284
250 63 406 63 406
325 82 529 82 529
400 100 645 100 645

Note: For screens or louvers, add 50%.

Table 2. Air Openings to Outside.

NOTE: Check with louver manufacturers for net
free area of louvers. If not available, add 50 percent
for each screen/louver to the net free area. Check all
local codes applicable to combustion air.

2D-1. Outdoor Air Supply

When combustion air comes directly through an
outside wall, each opening must have a minimum free
area of at least one square inch for each 4,000 BTU/h
input of the total input rating of all appliancesin the
enclosed area. (In Canada, refer to CGA B149.1
and .2.)

2D-2. Indoor Air Supply

Confined and non-confined areas have different
requirements for installation. Consult the latest edition
of the National Gas Code for installation requirements.

2D-3. Exhaust Fans or Vents

Any equipment which uses air or removes air
from the boiler room can use up the combustion air
supply or reverse the natural draft action of the
venting system. This could cause flue products to
build up in the boiler room. More air must be supplied
to make up for the decrease. This must be designed by
aqualified engineer.

2E. Venting of Combustion Products

2E-1. General Information

When installed indoors, the drafthood and the
vent damper device (models 175 and 250) must be
connected to a venting system without alteration. The
venting system must be installed by a qualified
installer and in accordance with the latest edition of
ANSI Z223.1. In Canada, the installation must bein
accordance with CAN1-B149.1 or .2, and any local
codes that apply.

The vent pipe must have alisted vent cap and
extend at least 2 feet (0.6 m) above any object within a
10 foot (3.0 m) radius (see Figure 15).
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NOTE: Do not use sheet metal screws at the
snap lock joints of Type B gas vents.

Do not weld or bolt the vent pipe to the boiler
drafthood or the vent damper if oneisinstalled. The
weight of the stack must not rest on the boiler. The
drafthood and boiler top must be easily removable for
normal boiler service and inspection.

AWARNING
Avoid ending boiler vents near air conditioning or air
supply fans. The fans can pick up exhaust flue
products from the boiler and return them inside the
building, creating a possible health hazard.

Avoid horizontal runs of the vent pipe, and 90
degree elbows, reductions and restrictions. Horizontal
runs should have at least a % inch (6 mm) rise per foot
in the direction of flow. Support a vent connector for
the design and weight of the material used to maintain
clearances and prevent physical damage and
separation of joints.

Always use double-wall or insulated vent pipe
(Type B or equivalent).

MAWARNING
In cold weather, uninsulated outside vents can chill
the rising flue products, blocking the natural draft
action of the venting system. This can create a
health hazard by spilling flue products into the boiler
room.

Avoid oversize vent piping or extremely long
runs of the pipe which may cause too much cooling
and condensation of flue gasses.

2E-2. Replacement of Existing Boiler

At the time of the removal of an existing boiler,
the following steps shall be followed with each
appliance remaining connected to the common venting
system. During the testing of each unit, the other
appliances remaining connected to the common
venting system should not be operated.

1. Seal any unused openings in the common
venting system.

2. Visualy inspect the venting system for proper
size and horizontal pitch. Determine that thereis
no blockage or restriction, leakage, corrosion, or
other deficiencies which could cause an unsafe
condition.

3. Asfaraspossible, closeal building doors and
windows. Also close all doors between the space
in which the appliances remaining connected to
the common venting system are located and the
other spaces of the building. Turn on any clothes
dryer and any appliance not connected to the
common venting system. Turn on any exhaust

fans, including range hoods and bathroom
exhausts, so they will operate at maximum
speed. Do not operate a summer exhaust fan.
Close dl fireplace dampers.

4. Placein operation the appliance being inspected.
Follow the lighting instructions for the unit.
Adjust the thermostat so the appliance will
operate continuously.

5. After 5 minutes of main burner operation, test for
spillage at the draft hood relief opening. Use the
flame of amatch or candle, or smoke from a
cigarette, cigar, or pipe.

6. Thetests should show that each appliance
connected to the common venting system vents
properly. Return all doors, windows, exhaust
fans, fireplace dampers and any other gas-burning
appliancesto their previous condition of use.

7. Any improper operation of the common venting
system should be corrected. Theinstallation
should conform with the National Fuel Gas
Code, ANSI Z223.1. When resizing any portion
of the common venting system, the system
should be sized to approach the minimum
practical size. Refer to the tablesin Appendix G
in the National Fuel Gas Code, ANSI 2223.1. (In
Canada, at the time the boiler is removed from
the common venting system, the common
venting system should be resized. The
installation should conform to CAN/CGA
B149.10r .2)

2F. Water Flow System

2F-1. Reversible Water Connections

NOTE: This procedureis not recommended for
the PH pump-mounted models.

Laars shipsthe HH boiler with the water
connections on the right side. The HH boiler can be
installed with the water connections on either side. It
could be necessary, or helpful, to switch the
connectionsto the left side to improve access for
installation service. Perform this modification before
installing the boiler using the following procedures:

1. Remove the front door.

2. If thereisavent cap or drafthood installed, it
must be removed before removing the grate top
assembly. On indoor installations (models 175-
250), the drafthood switch must be disconnected
at the vent damper receptacle on the left side of
the boiler.

3. If theunitisin the low-profile outdoor
configuration, remove the hex-head screws (see
Figure 16) and lift the top assembly straight up.

4. Remove the screwsthat fastens the flue collector
hold-down clamps and remove the clamps (see
Figure 17).
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HEAT EXCHANGER
ASSEMBLY ™

DRAIN PLUG=_
DRAIN VALVE
AN

REAR TILE
COVER

HEX HEAD
SCREWS

MANUAL RESET
HIGH LIMIT
SWITCH BOX

FLOW SWITCH
CONDUIT

/)«— GAP CLOSURE
P

A - GROMMET
; g DRAIN

> @’JT VALVE

"1™~ METAL CHANNEL

y\ (FOR CAPILLARY TUBE)
- TERMINAL STRIP

Figure 16. Heat Exchanger Removal.

Flue Collector

Figure 17. Flue Collector Holddown Clamps.
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5. Remove the flue collector assembly by lifting it 7.  Remove the three grommets.
out of the chassis. 8. Removethedrain valve and plugs. There are two
6. Removethe screws that fastens the gap closures hex plugs, one on the left side, and one on the
and put them aside. right side, near the rear of the jacket. The drain
valve or plug is located on the |eft side near the
2.STAGE/ON-OFF front (see Figure 16).
CONTROLLER INET OUTLET HIGH LIMIT 9. Remove the four screws that fasten the metal
\ @+ ) + channel covering the capillary tube on the right
Q Q side of the jacket. Lay the channels aside.
/ Q Q 10. A temperature control sensing bulb islocated in
the front of the header, on theinlet side, and a
ﬂ e, manual reset hi-limit sensing bulb islocated on
O the back side of the header, on the outlet side
(see Figure 18). Remove these sensing bulbs
HEADER from the header. The following steps for removal
+ apply to all sensing bulbs:
MODULATING a.  If thereismore than one capillary tube
- . : coming out of the header, |abel the
Figure 18. Sensing Bulb Locations. capillary tubes.
b.  Loosen the screw on the capillary tube
retaining clip, then gently pry the clip apart
K,( \ / until it comes free from the thermowell (see
] N rd Figure 19).
~J ~ c.  Pull the sensing bulbs out of the control
> / 7 /} compartment.
TN /) d.  Gently pull the capillary tubesinto the
gM)ﬁ u 2 control compartment.
\ / e.  Pull thetemperature sensing bulb out of the
YAY/240 N - header, and temporarily route it to the front
/ // >\ - of the heater.
/ 11. Useapair of diagonal cuttersto cut the wire
RETANING €LP - ~ bundle tie in the control compartment.

12. Ontheterminal strip, disconnect the two brown
wires from No. 5 and No. 6 terminals.

13. Remove the flow switch conduit retaining clip
and the elbow leading into the jacket

\/ 14. Reach inside the control compartment and
release the retaining nut in the upper right corner.
The nut should only be finger-tight.

15. When the conduit is pulled away from the jacket,
pull the two brown wires out of the control
compartment. Coil the conduit and wires on top
of the heat exchanger.

16. Useachassis punch to put two /g inch (22mm)
/ holes in the front left side of the jacket (see
|~ / Figure 20).

17. Remove the front and rear tile covers (see Figure

Figure 19. Capillary Tube Retaining Clip.

A

A\ A\ Y
RHRARW
ARRmu

Attach Capillary ~ ~ 4 O(gérr‘n:q')a 16).
cLO\f/te;;don ]: (Two holes) 18. Lift out the heat exchanger assembly, turnit 180
e e 2.4im FRONT degrees, and reseat the unit in the boiler with the
LEFT (61mm) water connections on the left side.
( 489m"r;) 19. Reingtall the front and rear tile covers.

. . . 20. Push the capillary tube(s) out through the lower
Figure 20. Hole Location, Left Side. holein the |eft side of thejacket.
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21.

22.

Install the sensing bulb(s) into the appropriate
thermowell (keep in mind that the positions of
theinlet and outlet have been reversed. Theinlet
is now behind the outlet).

Fasten the capillary tube(s) by squeezing the
retaining clip together, then tighten the screw.

2F-2. Freeze Protection

Proper precautions for freeze protection are
recommended for boiler installations in areas where
the danger of freezing exists.

Power outage, interruption of gas supply, failure
of system components, activation of safety devices,

23. Feed the two brown wires through the top hole etc., may prevent aboiler from firing. Any time a
on the left side until the conduit elbow is against boiler is subjected to freezing conditions, and the
the jacket. boiler isnot ableto fire, and/or the water isnot
24. Fasten the conduit by sliding the retaining nut ableto circulate, thereisaris of freezing in the
over the two brown wires (inside the control boiler or in the pipesin the system. When water
compartment) then screwing it down finger-tight freezes, it expands. This can result in bursting of pipes
on the conduit el bow. inthe system, or damage_ tothe bc_)l_l er, which could
25. Straighten the capillary tubing and fastenit tothe 't Inleaking or flooding conditions
" Sdeof the boiler unde the chérnd, Usethesalf. . D010t useautomalive anti-freeze. Maintaining a
0D 10 fasten the chann el to the mixture of minimum 50% water and maximum 50%
.apE' ng SCrews properly inhibited HVAC glycol, which contains an
Jacket. ) ] antifoamant, is the preferred method of freeze
26. Attach the two brown wiresto terminals No. 5 protection for Mighty Therm boilers. Per centage of
and 6 on the terminal strip. Keep all wiring away glycol used in the Mighty Therm boiler must not
from surfaces that will get hot during boiler exceed 50%. Typically, this mixture will serve as
operation. burst protection for temperatures down to
27. Replace the gap closures and tighten the screws approximately -35°F (-30°C). To get the desired
securely. temperature rise across the boiler when the is mixture
28. Replace the three grommets and the cap. is used, increase the water flow by 15% above the
29. Reinstall the drain plug and drain valves. original reco[)nmz%ndati on. Increase the head |oss
: requirement by 20%
30. ﬁ'];P d?fhgﬁéﬂlsﬁfteor assembly back down ) IM PORT_AaNT NQT%S: Differfent glycol
: . products may provide varying degrees of protection.
31 Carefully ItF)) ahand |hnst$le to m?]ke sure tf(]jerﬁ Glycol products must be maintained properly in a
ﬁrﬁen(?oﬁzgtsoretweent e heat exchanger and the heating system, or they may become ineffective.
' L , Consult the glycol specifications, or the glycol
32. Check to make sure the wiring is not pinched manufacturer, for information about specific products,
against sharp edges, or resting on the collector maintenance of solutions, and set up according to your
assembly. particular conditions.
33. Replace the two flue collector hold down clamps.
34. Replace the top assembly and fasten it with the 2F-3. Pump Requirements
hex-head screws. High recovery, low volume water boilers need
35. Reinstall the vent cap or drafthood if one was enough water flow for efficient operation. The system
removed. pump must devel op enough pressure to overcome the
36.  Onindoor installations, plug the draft hood switch ~ Pressure drop of the boiler plus the pressure drop of
into the receptacle on the left side of the boiler. the entire circulation system at the flow rates selected
from Table 3.
Temperature Rise in °F °C
20°F 11°C 25°F 14°C 30°F 17°C 35°F 19°C
Size GPM L/s H/L* GPM | L/s | HL* GPM | L/s HL* | GPM | Lis H/L*
ft | m ft | m ft | m ft | m
175 14 0.88 | 1.0/0.3 11 0.69 |0.6]0.2 9 0.57 0.5 |0.2 8 | 050 |03]0.1
250 20 1.26 | 2.1/0.6 16 1.00 (1.2 |0.4| 13 0.82 (0.8 02| 11 | 069 |0.6]0.2
325 25 158 | 3.4(1.0| 20 1.26 (2.1|0.6| 17 1.07 |1.4 [04| 15 | 094 [11|03
400 31 1.96 | 52|16 | 25 158 (34|10 21 1.32 |23 07| 18 | 1.13 [1.7|05
Water Flow - GPM or L/s
*Pressure drop (head loss) through the boiler, expressed in feet or meters of water (H,0).

Table 3. Temperature Rise.
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Note: Minimum acceptable

boiler inlet temperature is 110°F
T =)
H—1 H—1
COLD WATER
BOILER CIRC. MAKE-UP
PUMP
<> 7
N le D >} C >} D | c |
SYSTEM PUMP
LEGEND
EXPANSION TANK PRIMARY/SECONDARY MANDITORY FOR ALL BOILER CIRCUIT PIPING MUST BE EQUAL TO
D THERMOMETER WITH AIR SCOOP AND VARIABLE FLOW SYSTEMS BOILER WATER CONNECTION SIZE
AUTO AIR VENT INSTALL AIR VENTS AT HIGH POINTS IN SYSTEM BOILER CIRC. PUMP SIZED FOR FLOW THROUGH BOILER
TEMPERATURE
? SENSOR J_| PIPING & SIZING OF EXPANSION TANK BOILER CIRC. PUMP TO BE USED WITH EM2
URGE PER TANK MANUFACTURER'S INSTRUCTIONS SYSTEM TEMP. INTERLOCK REQUIRED
N GLOBE VALVE VALVE 3-WAY VALVE DIMENSION "C" TO BE 4 PIPE DIAMETERS DOTTED DEVICES INDICATE ALTERNATE LOCATIONS
DIMENSION "D" TO BE 18" MINIMUM MULTIPLE STAGE BOILERS RECOMMENDED
|><| VALVE
N CHECK VALVE WARNING: THIS DRAWING SHOWS SUGGESTED
PUMP PIPING CONFIGURATION AND VALVING. CHECK
|>2| PRESSURE REDUCING VALVE WITH LOCAL CODES AND ORDINANCES FOR
W/ FAST FILL BYPASS

ADDITIONAL REQUIREMENTS.

Figure 21. Piping — Multiple Boilers, Primary Secondary System.

ADJUSTMENT PROCEDURE TO MAINTAIN 110° F INLET TEMP.

1. Turn on heater and open valves A & B

2. After steady-state operation, if T1 is less than
110° F, slowly close valve B until T1 climbs to 110° F

3. If T1 is greater than 110° F, slowly

T1 Li:l . Li:l close valve A until T1 drops to 110° F

BOILER CIRG 4. Check after system operating temperature has

PUMP ) stabilized. Make final adjustments

X X COLD WATER
MAKE-UP
SYSTEM A A
RETURN B B B SYSTEM
? D SUPPLY
J_| I D af c

e D sle c |
SYSTEM PUMP
LEGEND
EXPANSION TANK PRIMARY/SECONDARY MANDITORY FOR ALL BOILER CIRCUIT PIPING MUST BE EQUAL TO
D THERMOMETER WITH AIR SCOOP AND VARIABLE FLOW SYSTEMS BOILER WATER CONNECTION SIZE
AUTO AIR VENT INSTALL AIR VENTS AT HIGH POINTS IN SYSTEM BOILER CIRC. PUMP SIZED FOR FLOW THROUGH BOILER
TEMPERATURE
? SENSOR J—| PIPING & SIZING OF EXPANSION TANK BOILER CIRC. PUMP TO BE USED WITH EM2
PURGE PER TANK MANUFACTURER'S INSTRUCTIONS SYSTEM TEMP INTERLOGK REQUIRED
De(| oLose vawe VALVE SWAY VALVE DIMENSION "C" TO BE 4 PIPE DIAMETERS DOTTED DEVICES INDICATE ALTERNATE LOCATIONS
Dq v DIMENSION "D" TO BE 18" MINIMUM MULTIPLE STAGE BOILERS RECOMMENDED
N CHECK VALVE WARNING: THIS DRAWING SHOWS SUGGESTED
PUMP PIPING CONFIGURATION AND VALVING, CHECK
|>E| PRESSURE REDUCING VALVE WITH LOCAL CODES AND ORDINANCES FOR
WIFAST FILL BYPASS ADDITIONAL REQUIREMENTS.

Figure 22. Piping — Multiple Boilers, Low Temperature System.
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NOTES: Note: Minimum acceptable
e ; o
1. BOILER LOOP TO BE MAINTAINED AT 180° F. boiler inlet temperature is 110°F
2. ZONE THERMOSTATS TO BE INTERLOCKED WITH BOILER.
BOILER TO FIRE UPON CALL FOR HEAT FROM ANY ZONE.
3. ZONE PIPING AND INTERLOCK WIRING TO BE
DESIGNED BY SYSTEM DESIGNER.
COLD WATER
MAKE-UP
BOILER CIRC.
PUMP
e
! Yl
}€—D—3le—c—} 180°F D :
SYSTEM PUMP 180°F

le— o—sl

o)

N

EXPANSION TANK
WITH AIR SCOOP AND
AUTO AIR VENT

THERMOMETER
TEMPERATURE

SENSOR

GLOBE VALVE

VALVE

z X <>o=

C.
[e—C°—
l D
\_/\/M{F/\é_l
LEGEND

PRIMARY/SECONDARY MANDITORY FOR ALL
VARIABLE FLOW SYSTEMS

INSTALL AIR VENTS AT HIGH POINTS IN SYSTEM

PIPING & SIZING OF EXPANSION TANK
PER TANK MANUFACTURER'S INSTRUCTIONS

DIMENSION "C" TO BE 4 PIPE DIAMETERS
DIMENSION "D" TO BE 18" MINIMUM

BOILER CIRCUIT PIPING MUST BE EQUAL TO
BOILER WATER CONNECTION SIZE

BOILER CIRC. PUMP SIZED FOR FLOW THROUGH BOILER
BOILER CIRC. PUMP TO BE USED WITH EM2

SYSTEM TEMP. INTERLOCK REQUIRED

DOTTED DEVICES INDICATE ALTERNATE LOCATIONS
MULTIPLE STAGE BOILERS RECOMMENDED

CHECK VALVE

PURGE
VALVE 3-WAY VALVE

PRESSURE REDUCING VALVE
W/ FAST FILL BYPASS

WARNING: THIS DRAWING SHOWS SUGGESTED
PUMP PIPING CONFIGURATION AND VALVING. CHECK
WITH LOCAL CODES AND ORDINANCES FOR
ADDITIONAL REQUIREMENTS.

Figure 23. Hydronic Piping — One Boiler, Multi-Temperature System.

The correct flow rate can be verified by checking
the temperature rise of water asit passes through the
boiler. To check the temperature rise, measure the
difference in water temperature between the boiler
inlet and outlet to determine flow. For example: If a
Size 325 boiler isinstalled; theinlet water temperature
is 160°F (71°C); and the outlet water temperatureis
185°F (85°C); then there is a 25°F (14°C) temperature
rise. Per Table 3 this equals aflow rate of 20 GPM
(1.3L/s) and a head loss (pressure drop) of 2.1 feet of
water. If ahigher temperature rise is measured, flow
must be increased by changing the piping or pump
size.

2F-4. Variable Water Flow Systems

There can be reduced water flow through the
boiler in heating systems using zone valves, zone
pumps or 3-way valves. Thiscan result in ahigh
temperature rise across the boiler. Laars recommends
primary-secondary pumping for all variable flow

systems. The boiler pump in a primary-secondary
system maintains constant flow through the boiler
even though the system flow is variable. In a primary-
secondary system the pressure drop of the boiler is not
added to the system (see Figures 21, 22 and 23).

2F-5. System Pressure Requirements

The HH-PH boilers are designed to operate on
closed, pressurized systems. A minimum of 12 psi
(82.7kPa) should be maintained on the system where
boiler supply water temperatures are 200°F (93°C) or
less. If higher temperatures are required, the minimum
system pressure should be at least 15 psi (103.4 kPa)
above the water vapor pressure corresponding to the
elevated water temperature.

Do not use the HH-PH boilers to operate on
open, pressurized systems unless the supply water
temperatures are kept below 180°F (82°C), and a
minimum of 5 psi (34.5 kPa) static head is maintained
at the boiler.
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OPTIONAL PUMP MOUNTED UNIT AVALIABLE

] ] [ ] ]
BOILER CIRC.
PUMP
COLD WATER
MAKE-UP

SYSTEM
SYSTEM SUPPLY
RETURN AN
: : N e
\/
J_| le—> ¢
SYSTEM PUMP
LEGEND
EXPANSION TANK PRIMARY/SECONDARY MANDITORY FOR ALL BOILER CIRCUIT PIPING MUST BE EQUAL TO
D THERMOMETER WITH AIR SCOOP AND VARIABLE FLOW SYSTEMS BOILER WATER CONNECTION SIZE
AUTO AIR VENT INSTALL AIR VENTS AT HIGH POINTS IN SYSTEM BOILER CIRC. PUMP SIZED FOR FLOW THROUGH BOILER
TEMPERATURE
? SENSOR J_| PIPING & SIZING OF EXPANSION TANK BOILER CIRC. PUMP TO BE USED WITH EM?
PURGE PER TANK MANUFACTURER'S INSTRUCTIONS SYSTEM TEMP. INTERLOCK REQUIRED
N GLOBE VALVE VALVE SWAYVALVE DIMENSION "C" TO BE 4 PIPE DIAMETERS DOTTED DEVICES INDICATE ALTERNATE LOCATIONS
DIMENSION "D TO BE 18" MINIMUM MULTIPLE STAGE BOILERS RECOMMENDED
N N VALVE
CHECK VALVE ) PUT BOILER CONTROL SENSOR IN THE OUTLET
WARNING: THIS DRAWING SHOWS SUGGESTED WHEN USTNG TS PIPING STYLE.
PUMP PIPING CONFIGURATION AND VALVING. CHECK
DQ PRESSURE REDUCING VALVE WITH LOCAL CODES AND ORDINANCES FOR
W/ FAST FILL BYPASS

ADDITIONAL REQUIREMENTS.

Figure 24. Hydronic Piping - Primary-Secondary, Reverse-Return.

OPTIONAL PUMP MOUNTED UNIT AVALIABLE
RN oy

AN __. ADJUSTMENT PROCEDURE TO MAINTAIN 110° F INLET TEMP.

-

1. Turn on heater and open valves A & B

2. After steady-state operation, if T1 is less than
110° F, slowly close valve B until T1 climbs to 110° F

3. If T 1 is greater than 110° F, slowly
close valve A until T1 drops to 110° F

4. Check after system operating temperature has
stabilized. Make final adjustments.

BOILER CIRC.
PUMP
COLD WATER
MAKE-UP
A A
sysTEM B B SuppLY
RETURN R
7 N
; /
|(— D C
SYSTEM PUMP
LEGEND
EXPANSION TANK PRIMARY/SECONDARY MANDITORY FOR ALL BOILER CIRCUIT PIPING MUST BE EQUAL TO
D THERMOMETER WITH AIR SCOOP AND VARIABLE FLOW SYSTEMS BOILER WATER CONNECTION SIZE
AUTO AR VENT INSTALL AIR VENTS AT HIGH POINTS IN SYSTEM BOILER CIRC. PUMP SIZED FOR FLOW THROUGH BOILER
TEMPERATURE
? SENSOR J_| PIPING & SIZING OF EXPANSION TANK BOILER CIRC. PUMP TO BE USED WITH EM2
PURGE PER TANK MANUFACTURER'S INSTRUCTIONS SYSTEM TEMP. INTERLOCK REQUIRED
N GLOBE VALVE VALVE SWAY VALVE DIMENSION "C"TO BE 4 PIPE DIAMETERS DOTTED DEVICES INDICATE ALTERNATE LOCATIONS
DIMENSION "D TO BE 18" MINIMUM MULTIPLE STAGE BOILERS RECOMMENDED
N N VALVE
CHECK VALVE - PUT BOILER CONTROL SENSOR IN THE OUTLET
WARNING: THIS DRAWING SHOWS SUGGESTED e NG e
PUMP PIPING CONFIGURATION AND VALVING. CHECK
DQ PRESSURE REDUCING VALVE WITH LOCAL CODES AND ORDINANCES FOR
WIFAST FILL BYPASS ADDITIONAL REQUIREMENTS.

Figure 25. Hydronic Piping - Primary-Secondary, Reverse-Return, Low Temperature.
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PRESSURE

FLOW = RELIEF
SWITCH YT / VALVE

HIGH-LIMIT
DRY WELL

Figure 26. Pressure Relief Valve.

2F-6. Chilled Water Systems

If the boiler is part of arefrigeration system,
include the right valves to isolate the boiler from the
refrigeration system during times when the boiler is
not operating.

When the boiler piping is connected to heating
coils, which are close to refrigerated air circulation,
install flow control valves or other automatic methods
to prevent gravity circulation of the boiler water
during the cooling cycle.

2F-7. System to Boiler Piping

1. Install gate valves at theinlet and outlet to the
boiler so it can beisolated for service.

2. Makesurethe pressure relief valve (see Figure
26) hasits outlet piped to adrain or floor sink.
Pay special attention to relief valve settingsin
installations where the boiler is located on the
ground floor of atall building, or where the
operating temperature of the boiler is above
210°F (99°C). In both cases, the static pressure
of the system israised. Thiswould bring raw
water into the system. The factory will furnish a
75 psi (516.8 kPa) setting unless a special setting
isordered.

3. Ingtall alow water cutoff device if the boiler is
installed above radiation level.

4. Install manual and/or automatic air venting
devices at high pointsin the system to get rid
of air.

5. Ingtall acorrectly sized expansion or
compression tank in accordance with the
manufacturer'sinstructions.

6.  Support the weight of all water and gas piping
with suitable hangers or floor stands.

7.  Check piping diagramswith local applicable
plumbing, heating and building safety codes.

2F-8. Filling the System

1. Closeall air vents and open the makeup water
valve. Let the system fill slowly.

2. If amakeup water pump is used, adjust the
pressure switch on the pumping system to
maintain at least 12 psi (82.7 kPa) at the highest
point in the heating loop.

3. If awater pressure regulator isinstalled on the
makeup water line, adjust the pressure regulator
to provide at least 12 psi (82.7 kPa) at the
highest point in the heating loop.

4. Open air ventson all radiation units at the high
points in the piping throughout the system,
unless automatic air vents are installed at those
points.

5. Runthe system circulating pump for at least 30
minutes with the boiler shut off.

6. Recheck all air ventsasdescribed in Step 4 above.

7. Withthe system full of water and under normal
operating pressure, theair pressureintheexpansion
tank should be at least 12 psi (82.7 kPa).

8.  Start up the boiler following the instructions
found on the inside of the boiler.

9.  Operate the whole system, including the pump,
boiler, and radiation units for 1 hour.

10. Shut down the entire system and vent all
radiation units and high pointsin the system
piping as described in Step 4 above.

11. Closethe makeup water valve and check the
strainer in the pressure reducing valve for sedi-
ment or debris. Reopen the makeup water valve.

12. Check the gauge to make sure the water pressure
isright, and check water level in the system. If
the water level indicated above the boiler shows
that water is at the highest point in the circulating
loop, then the system is ready for operation.

13. Within 3 days of start-up, recheck all air vents
and expansion tank as described in Steps 4 and 8
above.

2F-9. Minimum Boiler Temperature

The boiler inlet water temperature must be
minimum 110°F (43°C) when the system has come up
to normal operating conditions. Lower temperature
inlet water may allow the production of condensation
on the outside of the copper finned tubes, which can
block the flue gases and/or cause improper
combustion, leading to heat exchanger sooting.

For systems with lower than 110°F (43°C)
temperature, boiler must be protected from low
temperature return water. There are many methods of
achieving low temperature protection. Figures 22 and
25 shows an example of such a system.
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Distance from Gas Meter or Last Stage Regulator

0-100 feet 100-200 feet 200-300 feet
0-30 m 30-60 m 60-90 m

Boiler Nat. Nat. Nat.

Size in. mm in. mm in. mm
175 1 25 1Y 32 1Y 32
250 1Y 32 1Y 32 1% 38
325 1Y 32 1% 38 1% 38
400 1% 32 1% 38 2 51

Notes:

1. These numbers are for natural gas (0.65 Sp. Gr.) and
are based on %z inch (13mm) water column pressure
drop. Check supply pressure with a manometer, and
local code requirements for variations. For liquefied
petroleum gas, reduce pipe diameter one size, but
maintain a %z inch (13mm) minimum diameter.

2. Check supply pressure and local code requirements
before preceding with work.

3. Pipe fittings must be considered when determining
gas pipe sizing.

4. For propane gas: Reduce pipe diameter one size, but
maintain a ¥2inch (19mm) minimum diameter.

Table 4. Natural Gas and Propane,
Pipe Size Requirements.

MANUAL SHUT-OFF

Figure 27. T-Fitting and Sediment Trap.

Supply Pressure Natural Gas Propane Gas

Water Column in. kPa in. kPa

Minimum 6.5 1.6 11 2.7
See Rating Plate

Maximum 10 25 14 3.4

Table 5. Gas Supply Pressure Requirements.

2G. Gas Supply and Piping
2G-1. General Instructions
Review the following instructions before
continuing the installation.
1. Gaspiping installation must bein accordance
with the latest edition of ANSI Z2223.1. In
Canada, the installation must be in accordance

with CAN1-B149.1 or .2 and all local codes
that apply.

2. Check the rating plate to make sure the boiler is
fitted for the type of gas being used. Laars
boilers are normally equipped to operate below a
2000 foot (610 m) atitude. Boilers equipped to
operate at higher atitudes have appropriate
stickers or tags attached.

3. If agas pressureregulator isrequired, the
installation must be in accordance with the latest
edition of ANSI Z223. In Canada, the installation
must be in accordance with CAN1-B149.1 or .2
and all local codes that apply.

4. Thefiguresin Table 4 should be used to size the
gas piping from the gas meter to the bailer.

5. Install asediment trap (drip leg) ahead of the gas
controls (see Figure 27). Fit the trap with a
threaded cap which can be removed for cleaning.

6. Install amanual gas shut-off valve for service
and safety. Check the local codes.

7.  Disconnect the boiler and itsindividual shut-off
valve from the gas supply system during pressure
test of the system at pressures higher than ¥ psi
(3.4 kPa).

8. Gassupply pressuresto the boiler arelisted in
Table5.

NOTE: The boiler and all other gas appliances
sharing the boiler gas supply line must be firing at
maximum capacity to properly measure the inlet
supply pressure. Low gas pressure could be an
indication of an undersize gas meter and/or obstructed
gas supply line.

9. Do not exceed the maximum inlet gas pressures
specified. Excessive pressure will resultin
damage to the heater's gas controls. The
minimum pressures specified isfor gasinput
adjustment.

10. The correct burner manifold gas pressure is
stamped on the rating plate. The regulator on the
gasvalveis preset at the factory, and does not
normally need adjustment.

11. Before operating the bailer, test the complete gas
supply system and all connections for leaks using
a soap solution.

A\ Caution
Since some leak test solutions (including soap and
water) may cause corrosion or stress cracking,
rinse the piping with water after testing.

2G-2. Special Precautions for Propane Gas

Propane gas is heavier than air. Therefore, do not
install boilers using propane gas in a pit or locations
where gas might collect. Locate boilers a safe distance
from propane gas storage and filling equipment.
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O

—o-a0-

IGNITION SYSTEM NO. 1 - STANDING PILOT

Example shown: HH and PH Hydronic Boilers (175-250) Version B

Wiring Diagram

TYPICAL WIRING DIAGRAM:

N/OFF OR MECHANICAL MODULATION

Natural or Propane Gas

Schematic Diagram .

Power Switch

H

Transformer

On/Off

Vent Damper Vent Damper

H0164600C

I
| Hovisthz | Switeh
Hi-Limit Low Water | Supply | o -
Cut- - -
ut-Off ': ra Low 'l
11 Water ’¢
Y w w w : 11 Cut-Off 115V
Fusible BK BK BK : : : 1 Transformer
-
Hi-Limit Link (Hot) g (Hot) & on/off (Hot) (Hot) g 1 o—{11] 0
1 Switch 11
—1O0 1 11
R 1 (Neutral) I N B |
1 I (Neutral) 1
R I---- ---l ---. Manual
Grounding Reset
Conductor
rPump included on PH & PW Fusible Vent Damper
Temp " dels. Field supplied on Receptacle
Control Field Interlock | HH & VW models. !
R 4 » (remove jumper | @ ——————————— 4 >_
01’0 - when used)
PRLLS i Flow Contrc;l E C ( ) 0 ;
Control
6 Of.l ontro Standard on
TBR ON/OFF Vent Damper Actuator
System Alternate Wiring for
7 Indoor Installation Only
Field
8 Interlock
[o] (when used)
9
o BR
10 i
o . Pilot Burner
Vent Damper 1 [Main with @
Receptacle Yy Tn | Thermocouple Vent Damper
O and Drafthood
12L R ([I) _I 3 Switch, M. Reset
Alternate Wiring for
Y DZrir:)ter Indoor Installation
Terminal O Jumper Only
Strip N \
P MO ®
Gas Valve

Jumper Actuator Receptacle
_< BK
Vent Damper
i _< BK \and Drafthood
Switch, M. Reset
Vent Damper Alternate Wiring For
Plug Indoor Installation Only
LEGEND
ALTERNATE CONSTRUCTION IF ANY OF THE ORIGINAL WIRE AS SUPPLIED
—{T}— TERMINAL STRIP BL - BLUE R - RED WITH THE HEATER MUST BE REPLACED IT
(- VENT DAMPER CONNECTOR o - BLACK W~ WHITE | \UST BE REPLACED WITH APPLIANCE WIRING
—— FACTORY WIRING 24V BR - BROWN Y - YELLOW |MATERIAL ’gos"C) OR ITS EQUIVALENT. WHITE TH TR
=== FIELD WIRING 24V GR - GREEN WIRES TO FUSIBLE LINK MUST BE REPLACED o0—M—0
m— ) CTORY WIRING 115V 0 - ORANGE WITH WIRE HAVING INSULATION RATED AT (Main)
== FEL D WIRING 115V 200°C (AVAILABLE FROM FACTORY).
Gas Valve

Vent Damper

Figure 28. Typical Example of

Wiring Schematic, System 1.
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TYPICAL WIRING DIAGRAM:
IGNITION SYSTEM NO. 12 - ELECTRONIC IGNITION

ON/OFF OR MECHANICAL MODULATION
Example shown: HH and PH Hydronic Boilers (325-400) Version B

Wiring Diagram

Transformer

Natural or Propane Gas

BK (Hot! —_———
B — " 1svieoz !
| P z 1
ower
e P11 2 34 5
Hi-Limit Low Water Supply |
- o ‘ \ °o Cut-Off T —.-l
LI I |
w wooqw HE
BK BK. 1 11
Y % M =1 01 1
Hi-Limit (Hot) g (Hot) I onjoff (Hot) (Hot) g 4
Switch 11
'010 ! H 1 1
R R : (Neutral) P=mma ]
1 1 (Neutral) 1
R 1 Ilmmmm -l mml
O BK w Grounding
Conductor
2 R Fo—m——————— 1
o e Pump included on PH & PW |
Temp 3 models. Field supplied on
Control i Field Interlock | HH & VW models. |
4 b (remove jumper || [T T T T T T T T T T -
01‘0 R -1 when used)
5 BR Flow
g
6 Of-! Control
BR BR
7 BR v 13 MV
. O MV/PV
O PV
GR|3
9 BR 40 GND
100 53 24V (GND)
R
1 / Pl
Jr o
12 GR 70
8
o
oy o o§ SPARK
Terminal
Strip ;\\Ill Y
. BR G
Pilot Burner
H<l with Spark
Gas Valve Electrode/Sensor
THTR  |o
Pilot
Br| Main Y
TH TR
Alternate
Gas Valve
LEGEND
ALTERNATE CONSTRUCTION
BL - BLUE R - RED IF ANY OF THE ORIGINAL WIRE AS SUPPLIED
—— ;f\’é"T"g‘rGLvﬁLm v BK - BLACK  W- WHITE  [WITH THE HEATER MUST BE REPLACED IT
———— FIELD WIRING 24V BR - BROWN Y - YELLOW |MUST BE REPLACED WITH APPLIANCE WIRING
s EACTORY WIRING 115V GR - GREEN MATERIAL (105°C) OR ITS EQUIVALENT. WHITE
FIELD WIRING 115V O - ORANGE WIRES TO FUSIBLE LINK MUST BE REPLACED
- WITH WIRE HAVING INSULATION RATED AT
HO0115600F 200°C (AVAILABLE FROM FACTORY).

Schematic Diagram N

On/Off
Switch
o— —
Low Water / .
Cut-Off
/ 115V
O

ax) Transformer

Hi-Limit

Hi-Limit
Automatic
Reset

Temp
Control
Standard on
VW, PW

Field
Interlock
(when used)

B

GND | 4 5

6

O 24VO-
(GND)
20

0 24v

Tomv

MV/PV
PV 0 ?SPARK

|

Pilot Burner

with Spark

Electrode/Sensor

Flow 35
Control

PV

Pilot

PVIMV,

MV

Main

Gas Valve

Figure 29. Typical Example of Wiring Schematic, System 12.
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Consult local codes and fire protection authorities
about specific installation restrictions.

2H. Electrical Wiring

AWARNING

Electrically ground the boiler in accordance with the
latest edition of the National Electrical Code, ANSI/
NFPA 70. In Canada, use C22.1. Do not rely on the
gas or water piping to ground the metal parts of the
boiler. Often, plastic pipe or dielectric unions isolate
the boiler electrically. Service and maintenance
personnel who work on or around the boiler may be
standing on wet floors and could be electrocuted by
an ungrounded boiler.

1.  Check boiler wiring and pump for correct
voltage, frequency, and phase. If the pump
circuit is other than 120V AC, check to make
sure the boiler is provided with an appropriate
transformer.

2. Wirethe boiler and pump exactly as shown on
the wiring diagram found on the inside of the
boiler. See Figures 28 and 29 for typical
examples of the wiring diagram.

3. Electrically interlock the pump and boiler so the
boiler cannot come on unlessthe pumpis
running.

4.  Connect al field-installed devices (draft
switches, relays, timers, outdoor temperature
reset devices, etc.) (see Figures 28 and 29) to the
boiler wiring at points labeled Field Interlock.

SECTION 3.
Operating Instructions

NOTE: Safelighting and other performance
criteriawere met with the gas manifold and control
assembly installed on the boiler during tests specified
in ANSI Z21.13.
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HAWARNING

For your safety, when starting the boiler, keep your

head and face well away from the lower firebox

opening to prevent any risk of personal injury.

Vent pipes, drafthoods, and boiler tops get hot!

These surfaces can cause serious burns. Do not

touch these surfaces while the boiler is in operation.

Adding a vent cap reduces the temperature on the

top.

PROPANE GAS: To avoid possible injury, fire and

explosion, read and follow these precautions and all

instructions on this boiler before lighting the pilot.

This boiler uses propane gas which is heavier than

air and will remain at ground level if there is a leak.

Before lighting, sniff at ground level.

If you smell gas, follow these rules:

1. DO NOT light matches. DO NOT turn electric
lights or switches on or off in area. DO NOT use
an electric fan to remove the gas from area.

2. Shut off gas at propane tank.

3. Telephone gas company and fire department for
instructions. Give your name, address and phone
number.

If your propane tank runs out of fuel, turn off gas at

the boiler. After the tank is refilled, the boiler must

be relit in accordance with the instructions found on
the inside of the boiler. DO NOT attempt repairs on
the gas control or boiler. Tampering is dangerous
and voids all warranties.

3A. Setting the Temperature Controls
Boilers are shipped with the temperature control
sensor bulb located in the inlet side and the hi-limit
switch sensing bulb isin the outlet side (see Figure
18). Set the temperature control (see Figure 30) at the
designed system supply temperature less the

T MANUAL RESET HI-LIMIT
\ e T
TEMPERATURE CONTROLLER
T
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Figure 30. Temperature Controls.
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temperature drop in the system. Set the hi-limit switch
15°F (8°C) above the supply temperature to the
system.

3B. Start-Up Procedure
Lighting instructions can be found on the inside

of the boiler. To start up the boiler:

1. Makesurethe system pump isrunning and there
iswater flow.

2. Removethe control access panel (front door).

3. Set the temperature control (see Figure 30) to its

lowest setting.

Turn electric power to the boiler OFF.

Turn the manual gas valve OFF.

Wait 5 minutes to clear out any gas, then smell

for gas. Be sure to smell next to the floor because

some gasis heavier than air and will settle on the
floor.

7. Turnthe manual gasvalve ON. (For a standing
or continuous pilot system, follow the lighting
and shutdown instructions.)

8. Reset al safety devices - high limit, low water
cutoff, etc.

9.  Set thetemperature control to the desired setting
(see Figure 30 and section 3A).

10. Replace the control access panel.

11. Turn the electric power to the heater ON.

o gk

A\ Caution
On a boiler equipped with the vent damper device,
the damper must be in the open position when the
main burners are operating.

If the boiler will not operate:
a.  Turn off al manual gas supply valves.
b.  Turnthemain electrical switch OFF.

c. Turnthe gasto the boiler OFF. Follow the
instructions found on the inside of the boiler and
call aqualified professional technician or gas
supplier.

3C. Adjustment for Minimum Input Rate

(Models with Modulating Gas Valve)

Adjust the red knob on the modulating gas valve
to the dial number for the desired water temperature
(see Table 6). Adjusting the red knob to number “1”
sets the gas flow rate to minimum. The control is
factory set at “5” which is satisfactory for most
installations.

Temp.

Dial No. °F °C
1 140 60
2 152 67
3 165 74
4 177 81
5 190 88
6 202 94
7 215 102
8 227 108
9 240 116

Table 6. Modulating Valve Temperature Setting.

3D. Hi-Limit Switch Checkout

After running the boiler for along enough
period, bring the water temperature within the range of
the hi-limit switch and slowly back off the hi-limit
setting until the boiler shuts off. The main burners
should re-ignite when the hi-limit switch is reset and
turned back up toits original setting. The boiler
should now run until it shuts off automatically on
operating control.

When all the safety shut-off devices have been
tested, refer to Section 3A for the proper settings of
the temperature controls.

PILOT FLAME PATTERN

ELECTRONIC PILOT

STANDING PILOT

Wi m"[; H !, ntt
-!;“,

MAIN BURNER FLAME PATTERN

Figure 31. Flame Patterns.



Mighty Therm HH-PH Hydronic Boilers

Page 21

3E. Shut-Down Procedure

Shut the boiler down following the instructions
found on the inside of the boiler.

Where thereis adanger of freezing, shut off the
water supply and remove the drain plugs on both sides
of the boiler jacket. Drain every part of the system
subject to damage from freezing temperatures.

SECTION 4.
Service Instructions

4A. Regular Inspection

NOTE: After installation and first startup, check
the heat exchanger for black carbon soot buildup after
the following periods of operation: 24 hours, 7 days,
30 days, 90 days, and once every 6 months thereafter.
If cleaning is necessary, see the instructionsin this
section.

1.  Oil thewater circulating pump in accordance
with the manufacturer’ sinstructions.

2. If astrainer is used in apressure reducing valve
or in the piping, clean it every 6 monthsin
accordance with the manufacturer’ sinstructions.

3. At dtartup and every 6 months after, look at the
pilot and main burner flame (see Figure 31). Use
inspection mirror. Characteristics of agood
flame are:

a  Blueincolor

Figure 32. Burner Removal and Gas Valve.

4\ Caution
Since some leak test solutions (including soap and
water) may cause corrosion or stress cracking,
rinse the piping with water after testing.

b. Flameisnot lifting off the burner ports

4.  Inspect the venting system for blockage, leakage,
and corrosion at least once ayear.

Keep the equipment area clear of combustible
material, gasoline, and other flammable liquids
and vapors.

6. Besureall combustion air and ventilation
openings are not blocked.

7.  Check for black carbon soot buildup on the
external surfaces of the heat exchanger every 6
months. If cleaning is necessary, seethe
instructionsin this section.

8.  Onaunit with the optional low water cutoff,
check the device to be sureit is functioning
correctly.

9. Donot usethe boiler if any part has been under
water. Replace any part of the gas control and
control system, or any tile material or insulation
which has been under water.

o

4B. Replacement of Gas Controls

AWARNING
Never attempt to repair the gas valve. Such
attempts will void the warranty, and could lead to
dangerous results.

If the gas valveisfound to be defective, replace
it by following these instructions:

1. Turnall electrical power to the boiler OFF.

2. Turn off the main gas supply at the manual gas
cock or the gas meter.

3. Remove the front access door on the boiler.

4.  Turn OFF the gas valve to the boiler following
the shut-down instructions found on the inside of
the boiler.

5.  Disconnect the service union in the gasline, and
unscrew the main gas pipe from the gas valve
(see Figure 32).

6. Remove the two screws that fastens the anti-
rotation bracket on the left side of the gasvalve
(see Figure 32).

7. Remove the pilot gas line and thermocouple
shield, if present, from the gas valve.

A\ Caution
Label all wires before disconnection when servicing
controls. Wiring errors can cause improper and
dangerous operation. Verify proper operation after
servicing.
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8. Tagand remove al wiresfrom the gasvalve
terminals.

9.  Pull the burner tray out of the boiler (see
Figure 32).

NOTE: Due to sharp edges on the metal burners,
wear protective gloves for the next steps.

10. Hold the gas burner or pilot burner firmly, and
push it away from the manifold until it is clear of
the orifice. Slide the burner to be replaced out of
the burner tray (see Figure 32).

11. To replace the gas burner, insert the burner into
the dot at the rear of the burner tray, lineit up
with the proper orifice and snap it into position.

12. To replace the pilot burner, install the pilot
assembly on the new pilot burner and install it in
the burner tray.

13. Screw the new gas valve onto the manifold pipe.
Make sure the arrow on the bottom of the gas
valve that indicates the direction of gasflow isin
the proper direction. Also make sure the brass
fitting ison the right side.

14. Connect the pilot gas tube to the pilot assembly
and the gas valve.

15. Slide the burner tray back into the boiler and
fasten it with the two brackets.

16. Install the anti-rotation bracket to the inner panel
and fasten with two screws (see Figure 32).

17. Install the manifold bracket and fasten with
Screws.

18. Connect the service union in the gas line, and
screw the main gas pipe to the gas valve (see
Figure 32).

19. Turn ON the gasvalveto the boiler following the
lighting instructions found on the inside of the
boiler.

20. Turn onthe main gas supply at the manua gas
cock or the gas meter.

21. Check the system for leaks using a soap solution.

22. Reconnect the electrical wiresto the gasvalve
following the wiring diagram found on the inside
of the boiler.

23. Instal the front access door on the boiler.
24. Turn al electrical power to the boiler ON.

SECTION 5.
Parts List for HH and PH Boilers

5A. General Information

To order or purchase parts for the Laars HH-PH
boilers, contact your nearest Laars dealer or
distributor. If they cannot supply you with what you
need, contact:
Laars Customer Service, 6000 Condor Drive,
Moorpark, California, 93021, Telephone (800) 900-
9276, or
20 Industrial Way, Rochester, New Hampshire 03867,
Telephone (603) 335-6300.

In Canada, contact 480S. Service Road,
Oakville, Ontario, Canada L6K 2H4, Telephone (905)
844-8233.

5B. Parts List

Item Description Part Number
PILOT GAS SYSTEM

1. Burner, Pilot Only,

Standing Pilot, Nat. ..........ccccceeevciiereeeiinns WO0036300

Standing Pilot, Propane ...........cccccveeeiis WO0036400
2. Pilot Thermocouple Only ........ccccveeeeenneen. WO0036500
3. Pilot Burner

Electrode Assy., Nat. .......cccccvvveeeviiininennn. WO0030600

Electrode Assy., Propane ............cccuveee... W0039600
4. Pilot Bracket Shield ...........ccccceviiiinnenn. 10461100
5. Ceramic Insulator ASSY. ........cccvvveeerennnnn. 10418805

MAIN GAS SYSTEM
6. Burner Tray Assembly

Nat. 1D, ON/Off ....coiieiiiiiiiiicc s 10571802-05
Nat. IID, Mech. Mod. .......cccoccviviiieiinnnnne 10572102-05
Nat. [ID, 2-Stage .....ccooeevvviviiiiiiiiiiiiinenes 10581802-05
Nat. Standing Pilot, On/Off ............c......... 10571602-05
Nat. Standing Pilot, Mech. Mod. .............. 10571902-05
Propane 11D, On/Off ......c.cccoccvvvieiiiiiinenn, 10737502-05
Propane 11D, Mech. Mod. ..............ccueee. 10737402-05
Propane IID, 2-Stage..........ocoeecevvvvvvvnnnnns 10737302-05
Propane Standing Pilot, On/Off ............... 10571702-05

Propane Standing Pilot, Mech. Mod. ....... 10572002-05
7. Gas Valve

NaL. 1D oo R0099400

Nat. Stdg Pilot, (Model 175) .................... V0058900

Nat. Stdg Pilot, (Model 250) .................... V0073300

Nat. Stdg Pilot, (Model 325-400) ............. V0049900

Propane 11D, O/O, MM

(Models 175 thru 400) ........ccovcvveveeerennen. V0073600

Propane IID, 2-Stage

(Models 175 thru 250) .....ccccovvvveveeerinnen. V0073100

Propane 11D, 2-Stage

(Models 325 and 400) ..........cccvvvveeevennnen. V0073200

Propane. Standing Pilot...............cccveee.. RV0073700
8. Burner, Main ........cccoceviiiiiiiiiiiieees RL0052300
9. Burner, Main w/Pilot Bracket ................... 10457500
10. Orifice, Main Burner, Nat. ...........cccceeenee. L0032200

Orifice, Main Burner, Propane ................. L0032900

11. Burner Tray Weldment ..........ccccceeeevenneen. R0099502-05
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Item Description Part Number Iltem Description Part Number
ELECTRICAL SYSTEM 44, In/Out Header
12. High Tension Lead ...........cccovvveeiiiiieeeceenn, 10449513 Cast Iron (S0079100), 2-Pass ...........cceeenenn. 10593700
13. Ignition Control (nat. Gas) .......cccceevvvereeninnns E0094001 Bronze (S0081700), 4-Pass ..........cccceeeruneen. 10546900
13. Ignition Control (LP Gas) .......cccccccevevvvveeeeenns E0111500 45. Return Header
14. Transformer, 115V/24V, 40VA .................. RE0086100 Cast Iron (S0079200), 2-Pass ...........cccueeee.. 10593800
15. Fuse Holder w/2 Amp FUSE .........ccccvveveeninns 10690300 Bronze (S0075900), 4-Pass ..........cccuvveeeens 10546800
16. FUSE, 2 AMP cocviieiiiee e E0084400 46. Header Gasket (18) .......ccovcvvvvveeeviiniieeeeiinnns R0050800
17. Flow SWItCh ....ooooiiiiiiirrereeeeee e, RE0013000 47. Bolt, Dome Head (8) ......cccccvvvveeeiiiviieeeeeinnen, F0046100
18. Fusible Link (175 thru 250) .........ccccvvvieeiinns R0012200 48. Bolt, Flat Head, Square Neck,
19. Toggle SWItCh ......ccccooviieiiic e, E0077000 3/8Inch, 16 X 2-3/4 InCh .......cccvviiiiiiiiiiene F0041000
20. Hi-Limit, Manual Reset ..........ccccevvvvvvvrvnnnnns RE0015900 49, Screw, HexX Cap ... F0031700
21. Temp Controller, On/Off ........cccvvveeeiiinene. RE0014400 50. Gasket
21. Temp Controller, Two-Stage ............cccuvveee.. E0093200 Castlron Flange .........ccocvvveveeiiiiiene e S0076500
24. Switch, Drafthood .........cccccceevivvieeeeiiiiienee, E0121000 Bronze Flange .......c.ccovveeeviiiiieiee e S0028000
25. Automatic Vent Damper Bronze Flange ........ccccceviiiiinicnicciecn S0053100
wiwires (175 and 250) ........ccccovevviennnenn. E0141102-03 5L, NUL .o F0040800
52, WAShEr ..o F0011100
vggl T\/Se?glg\:l R0318602-05 53. Flange, 1-1/2 in.
27' Drafthood. ... R0318702-05 Cast Iron (S0076400) .......c.ccovvvvereeeiicirennaennn 10573600
28. Drafthood/.\./“e}{tmcllgg.) """"""""""""""""""" Bronze (80071800) s 10489400
' Adapter Plate 10535302-05 54. Pressure Relief Valve (75 pSi) ..cccceeevnneee. RA0001200
L e 55. Pump and Rainshield Assembly
29. Flue Transition RiNG .......ccccooivieeeeeinineen. 10515502-05 175 10565604-07
30. Top ASSEMDIY ....ccvvvereeciieiieecee e 10568007-10 175 thru400 """"""""""""""""""""""""""" 10565603
31. Flue Collector Assembly ..........ccccceeeunneee. 10564802-05 o5 10565605
32. Top Filler Plate .......cccevvvivieeiieciieseeeeenn 10535202-05 305 and400 """""""""""""""""""""""""""""" 10565606
38, Cli, Balfe ROBNGY v SO03000 56 Valyg, Drain .. POOSBTO0
34. Baffle, Heat Exchanger (8) .......cccccoeuveen. 10697402-05 57. Well, Temp Control, 1/2 Inch NPT ............... E0025900
FIREBOX COMPONENTS 28 s:gg:g Brass, 3/41Inch ....ccccccoovviieeiiiie, P0025300
35, 36, 37. Tile Replacement Kit, 125 ................ R0325301 Bronze PO075700
Tile Replacement Kit, 175 ................ R0325302 Cast Iro.rl1 """""""""""""""""""""""""""""""""" P0024400
Tile Replacement Kit, 250 ................ R0325303 60. Tee
Tile Replacement Kit, 325 ................ R0325304 ' Bronze P0O075600
Tile Replacement Kit, 400 ................ R0325305 Cast Iro.rl1 """""""""""""""""""""""""""""""""" P0071700
38. Tile Cover, Side .....ccoccoeveeeeeeeeeeeeeeee 10167300 61. Bushin B """"""""""""""""""""""""""""""""" P0018500
. . g, Brass ....cccoooeeiiii e
39. Tile Cover, Front and Rear ........cc............ 10314902-05
20. Insulation. Jacket 10458902-05 62. Bracket, Hold DOWN ........cccceeevviviiieeiiiiiee, 10726300
' PETTE R 63. Clamp, Hold DOWN ........ccceveeeiiiiiiee e 10726200
WATER SYSTEM JACKET COMPONENTS
41. Bracket, Heat Exchanger................c..c..... 10457000 64. Jacket ASSEMDIY .........ccccoovvevueveereerrienn 10568302-05
42. Heat Exchanger, Tube Assy. B5. D00 .....oecvereceieceeieieiesee e 10448902-05
COPPET .. R0095502-05 66. DEflector, REAT .....ccoveeveeeeeeeeeeeeernn, 10563707-10
Cupronickel ... R0095602-05 67. Deflector, LOWE .....c.oveveeeeeeeeeeeereeeerrnn, 10563607-10
43. Plug, 1/4 Inch NPT ...ooiiiiiiiiieeeeeee P0026800 68. Gap ClosUre, INfOUL .......cooveereeeereeeeeeeen. 10448202
69. Gap Closure, Return .......c.cccccoecvvveeeeeinnnennn. 10448302
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Figure 33. Parts Diagram.
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