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Typical Specification for Lochinvar® Knight Heating Boiler
Models 80,000 - 500,000 Btu/Hr
The BOILER shall be a LOCHINVAR KNIGHT Model KB(N,L)_________having a modulating input rating of _________ Btu/Hr, an output of _________ Btu/Hr and shall be operated on (Natural Gas) (L.P. Gas). The BOILER shall be capable of full modulation firing down to 20% of rated input with a turn down ratio of 5 to 1.
The BOILER shall bear the ASME "H" stamp for 145 PSI (285-500) or 60 PSI (80-210) working pressure and shall be National Board listed.  There shall be no banding material, bolts, gaskets or "O" rings in the header configuration.  The stainless steel combustion chamber shall be designed to drain condensation to the bottom of the heat exchanger assembly. A built-in trap shall allow condensation to drain from the heat exchanger assembly. The complete heat exchanger assembly shall carry a twelve (12) year limited warranty.  
The BOILER shall be certified and listed by C.S.A. International under the latest edition of the harmonized ANSI Z21.13 test standard for the US and Canada.   The BOILER shall comply with the energy efficiency requirements of the latest edition of the ASHRAE 90.1 Standard and the minimum efficiency requirements of the latest edition of the ASHRAE 103 Standard.  The BOILER shall meet U.S. Environmental Protection Agency and Department of Energy guidelines for “Energy Star” efficiency.  The BOILER shall operate at a minimum of 90% thermal efficiency (399-500) or 93% Annual Fuel Utilization Efficiency (80-285). The BOILER shall be certified for indoor installation.  
The BOILER shall be constructed with a heavy gauge steel jacket assembly, primed and pre-painted on both sides.  The combustion chamber shall be sealed and completely enclosed, independent of the outer jacket assembly, so that integrity of the outer jacket does not affect a proper seal.  A burner/flame observation port shall be provided.  The burners shall be a premix design and constructed of high temperature stainless steel with a woven metal fiber outer covering to provide modulating firing rates. The BOILER shall be supplied with a gas valve designed with negative pressure regulation and be equipped with a variable speed blower system, to precisely control the fuel/air mixture to provide modulating boiler firing rates for maximum efficiency. The BOILER shall operate in a safe condition at a derated output with gas supply pressures as low as 4 inches of water column. 

The BOILER shall utilize a 24 VAC control circuit and components.   The control system shall have an electronic display for boiler set-up, boiler status, and boiler diagnostics.  Diagnostics shall be indicated in “real words”, not fault code numbers.  It shall have a built in cascading sequencer which allows for control of up to 8 boilers by acting as a lead/lag controller which assigns one boiler as the “lead” boiler and the remaining boilers as “followers” or lag boilers.  The system will rotate the firing order of each boiler to insure that each boiler will see equal run time amounts.  The control system will control the boiler pump, system pump and domestic hot water pump and shall give prioritization for domestic hot water.  All components shall be easily accessed and serviceable from the front and top of the jacket. 
The BOILER shall be equipped with; a temperature/pressure gauge; high limit temperature control(auto reset); ASME certified pressure relief valve; boiler circulating pump(KB80-285); outlet water temperature sensor; return water temperature sensor; flue temperature sensor; outdoor air sensor; low water protection and built-in freeze protection. The BOILER shall be equipped with an outdoor air reset function.  The manufacturer shall verify proper operation of the burners, all controls and the heat exchanger by connection to water and venting for a factory fire test prior to shipping.  
The BOILER shall be installed and vented with a (select one):  
 (a) Direct Vent system with sidewall termination of both the vent and combustion air.  The flue shall be PVC, CPVC or ABS sealed vent material terminating at the sidewall with the manufacturers specified vent cap.  A separate pipe shall supply combustion air directly to the boiler from the outside.  The air inlet pipe may be PVC, CPVC or ABS sealed pipe.  The air inlet must terminate on the same sidewall with the manufacturers specified air inlet. The boiler’s total combined air intake length shall not exceed 100 equivalent feet.  The boiler’s total combined exhaust venting length shall not exceed 100 equivalent feet.  Foam Core pipe is not an approved material for exhaust piping. 
(b) Direct Vent system with vertical roof top termination of both the vent and combustion air.  The flue shall be PVC, CPVC, ABS sealed vent material terminating at the roof top with the manufacturers specified vent cap.  A separate pipe shall supply combustion air directly to the boiler from the outside.  The air inlet pipe may be PVC, CPVC, ABS sealed pipe.  The air inlet must terminate on the roof top with the manufacturers specified air inlet. The boiler’s total combined air intake length shall not exceed 100 equivalent feet.  The boiler’s total combined exhaust venting length shall not exceed 100 equivalent feet.  Foam Core pipe is not an approved material for exhaust piping.
The BOILER shall have an independent laboratory rating for Oxides of Nitrogen (NOx) of 30 ppm or less (399-500), or 55 ppm or less (80-285) corrected to 3% O2.

The BOILER shall operate at altitudes up to 12,000 feet above sea level without additional parts or adjustments.

OPTIONAL EQUIPMENT
Adjustable High Limit w/ Manual Reset

Alarm Bell

Condensate Neutralization Kit

Concentric Vent Kit (KB80-210) (Recommended for non-corrosion resistant drains)
Flow Switch (Recommended)
High & Low Gas Pressure Switch

Low Water Cut-Off w/ Manual Reset

PC Software w/ Connector Cable (Required for BMS systems)
Wall Mount Shell Kit (KB80-105)
Multi Stack Frame

FM

IRI

California Code

INSTALLATION

Contractor shall set boiler(s) in boiler room as shown on drawings.

a. Water – Hot water supply and return piping shall be installed as shown on drawings.

b. Gas – Gas piping shall be installed as shown on drawings.

c. Electrical – Wiring shall be as installed as shown on the drawings and include:

a. 120 volt single phase power source to the boiler.

b. Wiring between boilers for cascading lead/lag feature if needed.

c. All other external components: flow switch, LWCO, external sensors, etc.
STARTUP

After completion of the installation, a factory authorized technician shall start and test the boilers and instruct the owner of the operation & maintenance of the boilers.  One year of free warranty service (performed by factory authorized technician) shall be included from the start up date.  

SETUP / PROGRAMMING
A factory authorized technician shall setup and program all boiler controls to meet the design parameters of this specification including, but not limited, to the boiler set point, cascading sequencer configuration, night set back parameters, domestic hot water prioritization settings, etc.
Note:  Boilers require annual maintenance (see maintenance manual) which is not included in this specification bid.
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