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GMI 2ML SPECIFICATIONS AND DIMENSIONS

CGA/AGA Input Btu/h 2,000,000
CGA/AGA Output Btu/hr 1,900,000 (as hot water boiler, tested in
accordance with ANSI Z21.13)
Btu/hr 1,960,000 (as water heater, tested in accordange
with ANSI Z21.10.3
Boiler Efficiency @ full load % 95.0
Water Heater Efficiency @ full load % 98.0
Fuel Natural Gas
Electrical Rating V/PH 208,230,460/ three phasetHiTi®e phase, less
than 12 amps
Heating surface Ft 236.8
Boiler Shell Dimensions
- Width Inches 67.25
- Depth Inches 31.25
- Height Inches 71.25
Overall Dimensions
- Width Inches 67.25
- Depth Inches 58.25
- Height Inches 91.25
Shipping Weight Ibs 2165
Supply/Return
Connections Inches 4 FLG
Gas connection Inches 1.5-2 NPTF
Gas inlet pressure InchesWC¢ 7to14
Flue connection Inches 10-16
Flue duct material Stainless Steel (air tightrasion resistant)
Air supply connection Inches N/A
Maximum working pressure psig 160
Maximum working temperature Degrees H 210
Minimum inlet water temperature Any temperatuvee freezing
Minimum water flow rate USG/min 20
Minimum service clearance Inches Top 40, FrontBHEk 10, Floor 0
Minimum clearances to combustibles Inches Top 46ntH40, Back 2, Opposite Burner Side|2,

Burner Side 24, Floor non-combustible
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SECTION 1:

INTRODUCTION
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1.1 Boiler/Water Heater Description

The Gasmaster GMI 2ML series are gas-fired bo#erd water heaters with nominal input rating
of 2,000,000 Btu/hr. Each unit consists of twoirdess SA312, Type 304, and ND10 3/4”
schedule 140 machined (grooved) central hubs. e@@lound each hub is a 1 1/2” SS tube type
316L with minimum wall thickness of 0.065”. In eten the two coils there are three 316L
stainless steel middle coils without the centrd) (piease see Figure 1, below). All five coils are
held parallel in a vertical plane, at a predetersdidistance, by means of four SS spacers/ready
rods and adjustment nut assemblies placed betwmentdbs welded to the perimeter of each
coil. The inlets and outlets of all five coils arennected to 3” schedule 40 stainless steel pipe ,
ASME SA-312, Type 316/316L inlet and outlet mard®|respectively. Therefore, there are only
one inlet and one outlet connections to the bugdimeturn and supply lines. The volume
contained between the central parts of the coilBnée the combustion chamber of the
boiler/water heater. The volume contained betwherremaining sections of the coils represents
the “tail pipe” section of the unit. Water enteechk coil at the perimeter and exits at the center
(near the central hubs), thus allowing for a coufidev heat exchange process.
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Middle Coil
Figure 1: Heat Exchanger Configuration

Four stainless steel ready rods (running throughabs) connect the coils to the side legs of the

housing. The unit's housing (casing) comprisesdm®&and outside panels constructed from 14
and 18 gauge stainless steel plates, respectivEiye unit's base panel is constructed from 14
gauge stainless steel plates. Two-inch fiberglasslation is sandwiched between the inner and
outer panels. Combustion products exit the houingqugh a 10” — 16” diameter exhaust outlet

at the top of the unit. A catch tray is securedhe base of the housing for collection of the

condensate. The condensate exits the housingghradU” shaped outlet trap near the bottom

of one of the side panels.

Air and gas mixture enters the combustion chambhevugh a Riello burner nozzle. The
boiler/water heater utilizes turbulent combusti@thnology that allows for compact sized
combustion chamber, high efficiency, and low NO»egtion. Heat transfer from combustion
flame to water takes place in a turbulent modeaddition, water flow through the coils is also of
high speed and turbulent mode. Furthermore, undikventional boilers and water heaters
where heat transfer from hot combustion gases ternwakes place in a “natural convection”
mode, the flame and combustion gases in Gasmastdugqts directly “impact” on the surface of
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coils, transferring heat through conduction andc#al convection”. Finally, heat is transferred
through a “counter flow” process. That is, at @nen point along the surface of heat exchanger,
maximum temperature difference is achieved betweater and flame/combustion gases. These
factors result in a highly efficient process fartsfer of heat energy from combustion flame and
exhaust gases to water.

1.2 Control System

The boiler/water heater control module consistamf‘Individual Boiler/Water Heater Control
Module”, or the “BMS” (Boiler Management Systemgsal input module as an option.

With the “Individual Boiler/Water Heater Control Male”, the operation of unit is governed by
the desired outlet (hot water) temperature. Usimtigital, high precision temperature controller,
the owner will identify the required hot water teengture. A temperature sensor installed on the
boiler/water heater outlet manifold continuously aseres the outlet water temperature. A
Siemens servomotor controlling the gas butterflyeand the air damper (by means of a variable
profile cam mechanism) allows for throttling of thie/gas mixture flowing into the Riello burner.
For as long as the set temperature is above tliheajutlet water, the boiler/water heater operates
at maximum output capacity. An analogue outpunhalg from the temperature controller,
throttles the flow of gas and combustion air in tpes butterfly valve and the air damper.
Therefore, the appropriate volume of air/gas mitfiows into the burner, allowing for almost
perfect air/gas mass, and volume ratios. As thkebiemperature approaches the set temperature,
the air/gas mixture flow is gradually reduced bg gervomotor (connected to the gas butterfly
valve and the air damper). This results in theesponding gradual decrease capacity of the unit.
Thus the throttle system allows for optimum contins operation of the boiler, significantly
reducing on/off cycles. The said system offersuber almost infinite modulating capacity within
the boiler/water heater operating range.

1.3 Safety Features

Each Gasmaster GMI 2M boiler and water heater ispggd with a number of safety features.

l: Low Water Cut-Off Switch: One “McDonnell & Miller” low water cut-off switch
is installed on the outlet manifold. When wateaalees the LWCO position, the
burner should fire.

I: Flame Sensor: A Riello flame probe is used as a flame provingseen This is
connected to the burner controller, and is instaifeside the burner head. At any
time after the main gas valve is opened, if flasiaat detected for a period longer
than 5 seconds, the burner controller will be deattd and the main gas valve
will immediately close.

[11:  High Temperature Limit: Each unit is equipped with a “Honeywell” high
temperature limit switch. If outlet water temperat exceeds the temperature set
on this switch, the burner controller will be deaated and the gas valve will
immediately close.
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IV:  Air Pressure Switches: On Riello burner, a low air pressure switch isafisd on
the side of the blower and measures air pressuexieg the burner (for exact
location of the switch please see item #5 on tlagvolrg presented on page 4 of the
Riello catalogue). If the combustion air pressdireps by more than 20% below
the nominal air pressure (minimum pressure of OW), the burner controller will
be deactivated and the main gas valve will immetijatlose. The air pressure
switch is installed on the side panel of the unlittaising. If pressure inside the
housing is increased above 0.3", the burner cdetralill be deactivated and the
main gas valve will immediately close.

V. Relief Valve: A “Conbraco” safety relief valve with prescribedminal pipe size
of 1 1/4"valve inlet/outlet, and minimum relief capty of 4,974,000 Btu/hr and
150 psig relief pressure, is installed on the watdtet manifold and supplied as
standard equipment. When the boiler or water he@emused in heating
applications having working pressures in the rad@el60 psig, an appropriate
pressure relief valve should be installed.

VI:  Gas Pressure Switch: A manual reset low gas pressure switch is instaliedhe
gas train in between the gas pressure regulatotttendirst safety shut off valve
(please see the schematic diagram “Typical UL Seientas Piping” on page 9
of the Riello catalogue). If the line pressurepirdelow 77 WC, the switch will
open and the unit will immediately shut down.

1.4 GasLines

1.4.1 Pilot GasLine

Referring to the “Typical UL Schematic Gas Pipirdiagram (on page 9 of the Riello catalogue);
from the main supply line gas flows at the maximprassure of 14” WC, through the manual
valve into the pilot line. From the pressure regod it will then flow through the two safeties

shut off valves into the burner. The pressure leguis adjusted such that gas flows within 2" —
5" wc pressure into the first safety shut off valvéf pilot flame is not established within 5

seconds of the ignition trial time, the flame safegl will shut off the pilot safety gas valves.

The pilot flame will ignite the air/gas mixture Wlang through the burner within 5 seconds of the
mixture flowing into the burner.

1.4.2 Main GasLine

Referring to the same drawing, gas from the mappbuline flows at a maximum pressure of 14”
wc through the manual gas valve into the main es IFrom the pressure regulator it will then
flow through the two safety shut off valves, inb@tsecond manual shut off valve. Finally gas
flows through the gas adjustment butterfly valvi® ithe burner where it is ignited by the pilot
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flame. The pressure regulator is adjusted sudtthleamanifold gas pressure remains within 0.2 —
3.0” wc. This pressure is tested at the manifold gasgure test point located on the side of the
Riello burner (for exact location of the test pgahtase see item #8 on the drawing presented on
page 4 of Riello catalogue). Signals from the temapure controller are sent to the servomotor,
which controls the opening of the butterfly valvedahe air damper. Subsequently, the valve and
damper are proportionately closed or opened inrdaldecrease or increase the air/gas mixture
flow into the burner. Hence, maintaining the outlater at constant temperature, during changes
in the load/demand (i.e. throttle or load trackitmgction).

NOTES

> Air and gas flow rates are factory adjusted forioptm combustion
guality. Note that these settings may vary shglati different site
conditions (calorific value of gas, duct lengthg.gt

» After installation is completed, using a gas anatyzhe CO and ©
contents of the exhaust gases should be re-chdokedsure their
compliance with those achieved at the factory aeftécted in the test
report provided to your local Gasmaster represeneat

» IF adjustments to the factory settings of air arsd lows are made,
ensure that the manifold gas pressure does noteeixtdee 3.0” wc
specified by the burner manufacturer.

WARNING

Exceeding the maximum allowable gas manifold pressould result in
over-firing of the unit and may cause permanentalgerto the unit.
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1.5 GasManifold and Control Assembly Tests

Safe operation and all performance criteria ofcabmaster products, incorporating the installed
gas manifold and control assembly, are proven beftelivery when the products are factory
tested in accordance with the ANSI Z21.13b 2000dseds.

1.6 Code Compliance

In Canada, boiler installation must conform to tequirements identified in the CGA Codes
CAN1-B149-1 or CAN1-B149-2 for gas burning appliaacCSA Codes B51 for boiler, pressure
vessel, and pressure piping, and/or all applickidel codes. All electrical connections are to be
made in accordance with the requirements of CSACZ2anadian Electrical Code, Pat 1, and/or
all applicable local codes.

In the United States of America, the installationstnconform to the requirements of the authority
having jurisdiction or, in the absence of such rexquents, to the National Fuel Gas Code, ANSI
Z223.1-latest edition. All electrical wiring musé carried out in accordance with the National
Electrical Code ANSI/NFPA No.70-latest edition, amay additional state or local code
requirements. If an external power source is usieel,unit must be electrically grounded in
accordance with the requirements of the authordtyirig jurisdiction. In the absence of such
authority, the boiler must be electrically groundedaccordance with the National Electrical
Code ANSI/NFPA No. 70-latest edition.

The plumbing and condensate disposal must be daotiein accordance with the local plumbing
codes.

NOTES
> Boiler/water heater can be used in both closed laong open loop
(one pass) operations.
» In the commonwealth of Massachusetts the instafiaghall be
carried out by a licensed gas fitter/plumber andhpdy with 48CMR

IOM-HDC2000-215.02.doc-S/N: 215.02-Ref. #: HDC2000
-10 -

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



1.7 Freeze Protection

> When used in an open or closed loop configuratiwhenever necessary, the
boiler or water heater must be drained. Due tordogal geometry of the unit, it
must be drained by forced air only.

> When used in a closed loop configuration, if abtslu necessary, system
antifreeze can be utilized, in which case the balevater heater does not need to
be drained. The antifreeze must be compatible ytironic heating systems.

1.8 Water Treatment

All heat exchanger coils are constructed from Igghde stainless steel. Therefore, high oxygen
content in the feed water should not result in aagrosion inside the coils. Since water flow
through coils is in turbulent mode, and they aratitmiously expanding and contracting; the
operation of the unit is to a large extent selboiag. Therefore, other potential minerals that
may exist in water should not have any adverseeftm the tubes). However, if it is wished to
supply soft water to the boiler or water heategntla sodium-based ion-exchanger may be used.
Note that “soft water” is defined as one havingl#gn 0.12 British, or 0.17 US hardness level.
Consult a local water treatment consultant to aeitee if water treatment is required.

IOM-HDC2000-215.02.doc-S/N: 215.02-Ref. #: HDC2000
-11 -

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



SECTION 2:

INSTALLATION
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2.1 Boiler/Water Heater Package
Each unit is supplied with:

Riello burner/blower.

Inlet and outlet manifolds.

High temperature cut off switch with manual reset.
Operating temperature switch.

Pressure relief valve.

Main gas valve.

Fully assembled gas piping.

One low water cut-off switch installed on the otutlgnifold.

© © N o 00 bk~ 0N PR

Two air pressure switches

10.0ne gas pressure switch.

11.0ne Temperature sensor installed on the outletfoldrand connected to the
control burner.

12.Flame Rod

13.Flame sensor

14.Condensate drain connection.

15.Flue gas connection.
16.Pressure/temperature gauge.

17.0ne purge valve installed at the inlet of each.coill
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2.2 Location
I This boiler/water heater is for indoor installationly.

I: For service access to the Riello control box, condendadin “U” trap, and gas
train, refer to the clearances indicated on théeb@iater heater rating plate. Note
that some jurisdictions may have their own cleagamguirements. In such cases
refer to all applicable local codes.

[11:  The boiler/water heater can be placed in a basearartility room. It should not
be placed in an unconditioned area where the umit @ndensation could be
subject to freezing temperatures.

1V: For reduced installation cost, locate the boilatbw heater as close to an outside
wall as possible.

V: Flue gases can be vented out directly through B wa in case of retrofit
installation, the flue gas duct can be extendeal im¢ existing chimney

VI:  Keep boiler/water heater area clear and free tombustible materials, gasoline,
flammable vapors and liquids.

VIl: Ensure that inlet to the blower is kept clearmf abstruction so that combustion
air can flow freely through to the air intake blawe

VIIl: Aresilient pad to separate the boiler/water hefaven floor IS NOT REQUIRED.

2.3 Rdief Valve

A pressure relief valve is supplied as standardpegent. The relief valve is extra protection
against damage that could be caused by excessitex m@ssure. Either, mal-functioning of
controls, or creation of steam pockets due to wstagnation in some parts of the coils, may
cause such excessive pressure. This latter conditould arise if one or both coils are not
properly purged.

The pressure relief valve should be connecteddvoitable water drain. The drain pipe MUST
pitch down from the valve and its internal diamedleould not be less than that of the relief valve.
The end of the drain line should not cause anyrictisin to the water flow, and should be
protected from freezing. There should not be alyesof any type installed between the pressure
relief valve and the end of the drain line. Similathere should not be any instrument installed
anywhere along the length of the drain valve, betwthe relief valve and the end of the drain
line. The relief valve is installed in vertical pben and should remain in that position at all
times.
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2.4 Water Connection

All pre-installation work has been completed at thetory. Two water manifolds (inlet and
outlet headers) are provided with the unit. Gove Water cut-off switch is installed on the outlet
manifold. One high temperature limit switch, anteqressure relief valve are installed on the
outlet manifold. A thermocouple installed on thelet manifold is connected to the appropriate
terminals in the Riello control box. It is stropgecommended that user install a flow switch on
inlet pipe.

Cold-water inlet and hot water outlet connectiores @dearly marked on the respective manifolds
of the boiler/water heater. The cold water supiplg (in one pass applications), or return water
(in closed loop applications) should be connectethe cold water inlet of the unit. The hot
water supply line should be connected to the hdéma@utlet of the boiler. Both manifolds have
3” stainless steel flange, ANSI 150 Ibs inlet/ouidennections.

For further information on methods of connectingsly and return water piping to boilers/water
heaters consult available installation and pipingdgs developed according to local plumbing
codes.

2.5 CondensateLine

Connect 3/4” ABS tubing from the condensate draii trap, directly to the floor drain. Notice
that the line MUST be pitched downward towardsftber drain to avoid traps. DO NOT install
any valve of any type, or any other instrument leemwthe condensate drain “U” trap and the end
of the condensate line.

NOTE
» To ensure proper flow of condensate, it is reconttedrio install a
“drain vent” of approximately 1foot height at 0.5fdot downstream of
the U trap.

2.6 GasLine Connections

The gas train comprises a pressure regulator, lasvpgessure switch, solenoid valve, and the
main gas valve. Gas pressure at the inlet to teespre regulator should always remain in the 7”
— 14” wc range. If higher pressures are presemtsuld the local gas company or gas installation
codes for installing the appropriate gas pressegulator. Gas line from the meter to the

boiler/water heater should be of adequate sizedwgnt undue pressure drop. A manual shut off
valve should be installed in the gas line upstredirthe pressure regulator, so that the control
instruments (main gas valve, boiler/water heatsrrggulator, and low gas pressure switch) could
be easily isolated and removed, whenever necessaéhe valve should be clearly marked,
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located outside the unit’s housing, readily visiatel accessible for turning on and off. If thetuni
is to be installed in, under, or directly attachied pool, or spa, structure, the said manual valve
should be located outside the structure.

NOTE
» Inlet gas pressure upstream of the unit must alwegsin within the
7" — 14" wc range.

2.7 Vent Connection

Connect an 10” - 16” ID vent (size is optionalXie exhaust gas outlet at the top of the unit. The
combustion gases can be exhausted either dirébedygh the wall, or through a chimney (in case
of retrofit applications). If venting directly thugh a wall, allow at least a 5% rising slope of
horizontal duct immediately after the exhaust dutde the boiler. Maximum allowable
equivalent length of duct (between boiler and wial§0’ for 16” ID duct and 27’ for 10” ID duct.

If due to installation, or site limitations, suffmt vertical height can not be made available, an
exhaust fan, power vent, or draft inducer shouldi®ed to vent the exhaust gases.

Information on the suitable model number for theigs equivalent length can be obtained from
the product’s manufacturer (e.g. Dayton or Fieldsit@l).

Equivalent Lengths

90 deg. Elbow 3
45 deg. Elbow 2’
Condensate Tee 2’
Vent Cap 3
NOTES

» The exhaust venting system must meet the requiteratcategory Il
boilers (i.e. corrosion resistant, water and aigtti).

> The exhaust duct outlet to the atmosphere MUSTihe pvotected by
an approved wind cap
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2.7.1

When an existing boiler or water heater is remofredh a common venting system, the
common venting system is likely to be too large fooper venting of the appliances
remaining connected to it. Therefore:

At the time of removal of an existing boiler or waheater, the following steps should be
followed with each appliance remaining connecteth® common venting system placed in
operation, while the other appliances remainingneated to the common venting system are
not in operation

VI:

VII:

Seal any unused openings in the common ventingsyst

Visually inspect the venting system for proper saed horizontal pitch and
determine there is no blockages, restrictions, dgak corrosion or other
deficiencies, which could cause an unsafe connectio

Insofar as is practical, close all building doarsd windows and all openings
between the space in which the appliances remaicamgected to the common
venting system are located and other spaces diuiliding. Turn on the clothes
dryers and any appliance not connected to the camweating system. Turn on
any exhaust fans, such as range hoods and batlexloausts, so they will operate
at maximum speed. Do not operate a summer exHansand close fireplace
dampers.

Place in operation the appliance being inspectalow the lighting instructions;
adjust the thermostat so the appliance will operatginuously.

Test for spillage at the draft hood relief openafter 5 minutes of main burner
operation. Use the flame of a match, candle, askenfrom a cigarette, cigar or

pipe.

After it has been determined that each applianceam@ng connected to the
common venting system properly vents, when testedauwtlined above, return
doors, windows, exhaust fans, fireplace dampers amg other gas-burning
appliance to their previous condition of use.

Any improper operation of the common venting sysghould be corrected, so the
installation conforms to the National Fuel Gas CoaSI| Z2223.1. When resizing

any portion of the common venting system, the comrmenting system should be
resized to approach the minimum size as determirséty the appropriate tables
in Appendix G in the National Fuel Gas Code, AN3P3A.1".
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2.7.2

For connection to gas vents or chimneys, ventlilasitans should be in accordance with Part
7, Venting of Equipment, of the National Fuel Gasd€, ANSI Z223.1, or applicable
provisions of the local building codes.

Vent connectors serving appliances vented by nlatiuadt should not be connected into any
portion of mechanical draft systems operating unaesitive pressure.

The horizontal portions of the venting system stdug supported to prevent sagging. The
methods of and intervals for support should becicoadance with the local code standards.
Furthermore, the following installation requirem@should also be satisfied:

I Horizontal runs should slope upwards not less thdh per foot (21 mm/m) from
the boiler to the vent terminal.

I: The vent system should be installed to preventimactation of condensate.

I1l:  Where necessary, the vent system must providenikans for drainage of
condensate.

2.7.3

Vent termination should be in accordance with alblecable local codes. In addition, the
following conditions must be satisfied:

I Distances from adjacent public walkways, buildinggndows and building
openings, should be consistent with the National Bas Code, ANSI Z223.1.

I: Minimum clearance of 4 feet (1.22 m) horizontalhdan no case above or below,

unless a 4-foot (1.22 m) horizontal distance isntaaned from electric meters, gas
meters, regulators and relief equipment.

2.74

It is recommended to install prefabricated factory-enagnt parts each designed to be
assembled with the other without requiring fieldrfaation.

MANUFACTURER | VENT PART MODEL MATERIAL

Heat-Fab Inc. Saf-T Vent system Stainless Steel
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2.8 General Instructions

281

The boiler/water heater and its individual shutafve must be disconnected from the gas
supply piping system during any pressure testindpatf system, at test pressures in excess of
0.5 psig. The unit must be isolated from the gagpl/ piping system by closing its
individual manual shutoff valve, during any pregstasting of the gas supply piping system at
test pressures equal or less that 0.5 psig.

2.8.2

The boiler/water heater should be installed sueh tiine gas ignition system components are
protected from water (dripping, spraying, rain, etitiring appliance operation or service.

2.8.3

The boiler/water heater and its gas connection te$tak tested, before placing the boiler in
operation.

284

The boiler/water heater when installed must be tetatly grounded and bonded in
accordance with the local codes or in the abserficgich codes, in accordance with the
National Electrical Code, ANSI/NFPA 70.

2.85

The boiler/water heater should be located in ara amhere leakage of the tank, or

connections, will not result in damage to the a@jacent to the appliance or to the structure.
When such locations cannot be avoided, it is recendrd that a suitable drain pan, that
drains adequately be installed under the boildre fan must not restrict air- flow.

2.8.6

When a heater is installed within a pool structtine, structure should be designed so that in
the event of a fuel gas leak, the leaking gas mtackto the exterior of the pool structure.
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2.8.7

For proper operation of a spa or hot tub the foifmpsafety rules should be observed:

» Spa or hot tub water temperature should never ext8d4° F (40° C). A temperature of 100°
F (38° C) is considered safe for an adult. Speaation is suggested for young children.

» Drinking alcoholic beverages before or during hut br spa use can cause drowsiness, which
could lead to unconsciousness and subsequentl§ingsim drowning.

» Pregnant women should be cautious. Soaking inrvediteve 102° F (39° C) can cause fetal
damage during the first three months of pregnariggnant women should respect the 100°
F (38° C) maximum rule.

> Before entering the spa or hot tub, the water teatpee should be checked with an accurate
thermometer. Spa or hot tub thermostats may haveagcuracy, as high as 4° F in regulating
the water temperature.

» Persons with medical history of heart disease,utatory problems, diabetes or blood
pressure should obtain their physician’s adviceteefising spas or hot tubs.

» Persons taking medications, which induce drowsisassild not use spas or hot tubs.
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SECTION 3:

OPERATION
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3.1 Sequence of Operation

3.1.1 Safety Loop

A: Components

Referring to Figure 2 (Control System Schemati@ fafety loop includes the following
components:

VI:

High temperature cut off switch: This is a manually reset switch and is normally
closed. Itis installed on the outlet manifoldheldesired high limit temperature is
set by the owner and is usually 26 above the maximum operating (alarm)
temperature. In no event should this switch beasabove 210F. If the outlet
temperature increases above the set temperatigeswlich will open and the unit
will go into the “lock-out” mode. The unit will reain in this mode until the
operator manually resets the switch.

Maximum operating (alarm) temperature switch: This switch is normally closed
and is embedded in the Omron temperature unit. Maimum operating
temperature should be set on this display. Theatesutlet temperature (desired
set point) is also set by the owner on the sameo@rtemperature controller. In
Siemens temperature controller a normally opencéwitesignated to release of
burner and it's suitable as temperature monitor pas DIN3440 .Contact
protection: Varistor SO7K275 (Pin Q14 and Q13 ontoaller).

Low water cut off switch: This switch in the safety loop is installed a¢ #nd of
manifold. The switch is normally open, and as sasrwater level in the system
reaches the point where the switch is installedilitclose.

Remote Enable/Disable Terminals: There are “Remote Enable/Disable”
terminals in the control panel. These terminals ¢ used for the BMS
connections, if required.

Low gas pressure switch: One manual reset low gas pressure switch is iestall
on the gas train between the gas pressure reguwdatbrthe first safety shut off
valve (please see item #4 on the schematic diagfgmical UL Schematic Gas

Piping” on page 9 of the Riello catalogue). If tlre pressure drops below 7” wc,
the switch will open and the unit will immediatedlgut down.

Air Pressure Switches: On Riello burner a low air pressure switch is iflsthon
the side of the blower and measures air pressuexieg the burner (for exact
location of the switch please see item #14 on tlasvithg presented on page 4 of
the Riello catalogue). If the combustion air pressdrops by more than 20%
below the nominal air pressure (minimum pressureOdf’ wc), the burner
controller will be deactivated and the main gavealill immediately close. The
air pressure switch is installed on the side pafi¢he unit housing. If pressure
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inside the housing is increased above 0.3”, thendwurcontroller will be
deactivated and the main gas valve will immediatédge.

WARNING

Do not bypass any of the instruments in the sddely. Doing so
may cause serious damage to the unit and its sacdiogs.

B: Sequence of Events

I Every boiler/water heater is fully tested at thetbry prior to shipment (please see
test report and Q/C release form in section 1). eWkhe unit is tested at the
factory, a “jumper’ is placed between terminals ntiiled as “Remote
Enable/Disable” (see Figure 2). If BMS is usdxk jumper should be replaced by
wires from the BMS. In the absence of a BMS, tlperation of the unit is
governed by local temperature controller in Gasarasontrol panel (or on the
Riello burner).

I: Once the blower starts operating, the Riello agspure switch will close. This

switch has been factory adjusted such that wherblibver reaches its minimum
frequency it will close.

3.1.2 Pre-Purge

I When the Riello air pressure switch is closed safdty loop is satisfied, pre-purge
will start.

I: Blower continues to run at its maximum frequermyd period of 37.5 seconds

3.1.3 Pilot Flame

I After completion of the pre-purge period, the burcentroller sends the required
high voltage to the ignition rod, and 120V to theotpilot safety shut off valves.
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The valves open simultaneously with the activabéthe ignition rod. Upon pilot
ignition, and after the flame is detected by thasse, the ignition rod will be
deactivated.

I: If after 5 seconds activation of the flame rod apening of the gas valves, pilot
flame is not established and detected by the flaewmsor, the gas valves will
immediately shut down and the boiler/water heatersgnto the “lock-out” mode.
The unit will not re-start until the burner contsaslis manually reset.

3.1.4 Main Flame

I Once pilot flame is established burner controlldr send 120V to the two main
safety shut off valves. From these valves gasdlowo the gas butterfly valve (see
schematic diagram on page 9 of the Riello catalpgue

I: Air supplied by the blower flows through to the ber head where it mixes with
gas and the air/gas mixture is ignited by the flaote

[11:  The pilot safety shut of valves will close five sads after the main safety valves
are opened. If at any time during the operatiam# (pilot or main) is not detected
the boiler/water heater will immediately shut doamd will not restart until the
burner controller is manually reset.

3.1.5 Operation

The unit continues to operate at low fire for asgoas the outlet (discharge)
temperature remains higher than the desired temyeraand lower than the
maximum operating (or alarm) temperature; both d¢peset on the temperature
controller.  The thermocouple installed on theletumanifold continuously
measures the discharge water temperature. Sidnoabs this thermocouple are
sent to the temperature controller. If the tempeea measured by the
thermocouple is below that of the desired tempegattorresponding signals are
sent to the servomotor. This will open the gaddsily valve and air damper
proportionately, thereby increasing the input cagaaf the unit to its maximum
value at high fire. As soon as the discharge watgches the desired temperature
(set on the controller by the owner), the processeversed and the input is
decreased so that discharge water remains at coristaperature. This throttle
(load tracking) process continuously takes placeufgh increase or decrease in
the air/gas mixture (opening/closing of the bulyevblve and air damper), thereby
ensuring water is always suppliedzatl °C of the desired operating (discharge)
temperature.

If the water temperature reaches the maximum opergbr alarm) set point, the
boiler/water heater will shut down and goes inte thtand by” mode. The unit
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will automatically re-start when the water temperatdrops below the operating
set point minus the differential temperature.

NOTE

» If as a result of mal-functioning of the temperataontroller
the discharge water temperature increases aboveothhe
high limit temperature switch, the unit will autotically shut
down and will not re-start until said switch is mefly re-set.

3.2 PRE-COMMISSIONING

I Water connections (Return and Supply Lines)

» Purge air from the piping system, and from thedyboNater heater.
To purge the unit, close 4 of the twelve purge galand run water through the
open coil for at least five minutes. The coil mancompletely purged. Repeat
the process for the remaining 4 coils, until atidils are completely purged.

I: Gas Connections

» All pipe connections should be carried out in $teompliance with all
applicable local codes.

» Selection of the gas regulator model and size shdaé carried out in
accordance with the design requirements.

» Conduct a complete leak test on the unit’'s gas,tamd all gas lines connected
to it.

» Measure the static pressure upstream of the unénture it is within the
prescribed range of 7” - 14 ” wc.

(I Vent Connection
> Installation must be carried out in accordancelltagplicable local codes and

factory guidelines.
» When required, a proper drain should be installethe vent.
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1V: Condensate Line Connection

» Inspect the condensate line and ensure it is Iadtah accordance with the
factory guidelines.

V: Power Connection

» Inspect all wiring connections to the unit and eesthey comply with all
applicable local codes.

» Ensure that the appropriate power supply has besmected to the unit
(please refer to the electrical rating on the nameplate).

» Ensure the temporary jumpers have been removedtfreroontrol panel.

» If applicable, ensure the external control conmaihave been wired.

WARNING

Ensure the manual gas valve is closed prior to pdyeeng supplied to
the boiler/water heater

NOTE
Start-up and commissioning MUST be carried out M
gualified technician.
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WARNING

The field start-up report MUST be faxed to GMI @4&74-9572
within 10 days of start-up. Failure to do so wékult in cancellation
of all expressed and/or implied warranties.

3.3 Commissioning

I Purge heat exchanger coils in accordance with tbegolure outlined in paragraph
| of section 3.2.

I: Plug in the power supply cord to the designatdthge. Turn on Auto/Off
/Manual” switch (located on the front panel of Riello blower/burner assembly)
to the “Auto” position.

[11:  After the system has undergone the sequence ot®described in Section 3.1
above and when the two safety shut off valves enrttain gas line are opened, the
unit will be in regular operating mode.

IV:  The air pressure switch installed on the side pah#ie unit has been factory set
at 0.3” wc. With the unit in operation, measure #xhaust gas pressure inside the
housing at the “T” connection located under thespuee switch.

V: Test Points

» Measure gas line pressure upstream of the gasupeesegulator to ensure it is
within the specified range of 7" — 14" wc.

» Measure the gas manifold pressure at the test podated adjacent to the
burner gas inlet connection port (for exact lowaplease see item #8 on page
4 of the the Riello catalogue), ensure it is witthie specified 0.2” —3.0” wc.

» Measure the manifold air pressure at the test doodted on the side of the
burner (please see item #7 on page 4 of the Ragtalogue). Ensure this
pressure is between 0.4” — 1.4” wc.

WARNING

The gas manifold pressure should not exceed theémwaaxvalue
shown on the unit nameplate.
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3.4 GENERAL INSTRUCTIONS

I Should overheating occur or the gas supply valie ta shut off, do not turn off or
disconnect the electrical supply to the pump. dadt shut off the gas supply at a
location external to the unit.

I: Do not use this boiler/water heater if any part hasbeen under water.
Immediately call a qualified service technicianingpect the boiler/water heater
and to replace any part of the control system grgas control component, which
has been under water.
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SECTION 4:

MAINTENANCE
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4.1 ServiceHints

I Gasmaster boilers and water heaters have beegneesand developed based on a
unigue patented technology. When operated proptrdy products will provide
the owner with years of trouble free performang@e. benefit for many years, from
the unique performance characteristics of theséetsoand water heaters, it is
recommended to have your boiler/water heater inspeby a qualified service
person at least once every year.

I: Ensure that air intake and exhaust ducts are alviiies of any debris and
restrictions. This will allow the electric motay bperate under normal loads, as
well as allowing for a clean combustion proces®. riot store anything against the
boiler and ensure that the boiler is kept in arleavironment. Do not store any
combustible material, flammable liquid, or vaparthe vicinity of the boiler.

[11:  Should overheating occur or the gas supply failshut off, turn off the manual gas
control valve.

IV:  Label all wires prior to disconnection when semgithe controls. Wiring errors
can cause improper and dangerous operation.

V: Verify proper operation after each service (refethte start-up report).
VI:  The following precautions should be taken at leaste a year:

» Check the condensate drain line (including the ttdp) to ensure there is no
restriction in the line.

» Check the duct and draft hood to ensure there igsimictions or signs of rust.
Ask your service person to clean the duct and th& dood, if required.

» Inspect the sheet metal covering the insulatiorafor sign of rust or corrosion.
If necessary, contact your service person to dlearsheet metal panels.

> Inspect all flue gas passageways, including thesrinsurface of the heat
exchanger for any sign of rust or corrosion. I@&sary, contact your service
person to clean the surfaces.

> Inspect the central plate and the burner for agy s&if damage or corrosion.

Contact your service person for cleaning the sedagr replacement of the
component, if necessary.
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4.2 Troubleshooting

Fault Cause Corrective Action
¢ Blower does not start | ¢ Power not supplied to the unif. ¢  Ensure power switch is on.
¢ Check both fuses on the power and the supply
sides.
¢ Safetyloop open. ¢ Ensure BMS (if connected) calls for heat.
¢ Ensure high temperature limit switch is closed
¢ Ensure maximum operating (alarm) temperature
switch is closed.
¢ Ensure low gas pressure switch are closed.
¢ None of the above ¢ See page 20 of the Riello catalogue for butner
controller trouble shooting.
¢ Unit does not start ¢ Blower does not run. ¢ Seeabove
¢ Air pressure switch installede Adjust switch.
on the housing is open. ¢ Replace switch (if defective).
¢ Gas pressure switch is open.| ¢  Adjust the switch.
¢ Replace switch (if defective).
+ No ignition. ¢ See page 20 of the Riello catalogue for bufner
trouble controller trouble shooting
¢ Pilot flame failure ¢ Pilot gas valve not opened ¢ Check the electrical connections to ensure they
are all securely connected (see the schematic
wiring diagram for terminals).
¢ Check the two safety shut off valves. Replace if
defective.
¢ No ignition
¢ Check the electrical connections to ensure they
are all securely connected (see “Factory Wiring
Diagram” on page 15 of the Riello catalogue) [for
terminals.
¢ Check the flame rod to ensure it is clean and ffree
of any sedimentation. Clean flame rod| if
necessary.
¢ Check the flame rod for any cracks or other
defects. Replace flame rod if necessary.
¢ Measure gas pressure in the pilot line at the |exit
test port of the second safety valve (downstream
of the regulator). Ensure it is within the spedf
2"-5" we. If pressure is not available check both
safety shut off valves and the pressure regulator.
Replace any defective component, if necessary.
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¢ Main flame failure Main gas valve not opened. | ¢ Check the electrical connections to ensure they
are all securely connected.
¢ Check the two safety shut off valves. Replace if
defective.

Insufficient gas pressure ¢ Check gas pressure at the inlet test port of| the
first safety shut off valve. It should be withiret
specified 7-14” wc range. Adjust the presspure
regulator to obtain the required pressure. | If
problem persists, replace the valve. Repeat
process for the second safety shut off valve.

Unit out of adjustment ¢ Check the gas manifold pressure to ensure it
complies with the value given in the factory test
report. If required, re-adjust the boiler/watere(se
factory test report for the adjustment values).

Insufficient draft ¢ Check the vent system to ensure it is not clogged.

¢ Unit fails at frequent Maximum operating (alarm) | ¢ Check the setting on the maximum operating
intervals (excessive temperature is set too low. (alarm) temperature switch to ensure it is st at
cycling) the maximum design temperature.
¢ Ifapplicable, check the differential adjustment|on
the maximum operating temperature switch.

Break in controls wiring. ¢ Check all connections to and from the wiring
block located immediately below the blower.

Unit is over-sized ¢ Check the maximum heat requirement with the
engineer and ensure the unit is of the appropriate
size.

¢ Unclean combustion Insufficient air in the| ¢ Check all the louvers and air openings in the
mechanical room mechanical room to ensure they are free of [any
obstructions and there is sufficient inflow of figs
air into the room.

Unit out of adjustment ¢ Using a gas analyzer re-adjust the air and|gas

settings.
¢ Air bubble sound in Poor water circulation in one¢ Completely purge each coil.
the unit. or both coils

Foreign material in one or bothe  Drain each coil with pressurized air and re-purge.

coils.

¢ Check water flow rate in each coil to ensure it
Steam pockets in one or bath  complies with the required minimum flow rate
coils. (20 GPM).
¢ Gas Odor Leak in piping. ¢ Using a gas detector, check all the connections
(inlet and outlet) of all instruments on the gas
line. Repair as required.

Exhaust gas leakage ¢ Check the vent system to ensure there are no
cracks or other openings (holes cut for insertion
of thermocouples during the start-up). Repayr if

required.
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Note:
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