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1 General

1.1 REFERENCES

.1 Conform to General Instructions for Mechanical Division.

2 Products

2.1 CONDENSING BOILERS WITH POWER BURNERS

.1 Provided and install three Buderus SB615/640 Series condensing gas-fired boilers as supplied by an authorized stocking wholesaler (EMCO, DON PARK, WWG TOTALINE) of Buderus products in Ontario. Each SB615 series boiler shall have an output rating 2104 MBtuh Gross Output. Boilers shall be controlled by the 4000 Series logomatic Control System.

.2 The boiler(s) shall have a full three pass fire tube design to allow complete combustion of the fuel in the main combustion chamber. All flue side surfaces, including the main combustion chamber, second and third flue passages shall be constructed of 316 stainless steel designed to maximize the condensate formation. All flue passages shall be fully water-backed to minimize thermal stresses on the boiler vessel. 

.3 Boiler(s) shall be constructed with dual return water connections where the lower connection shall be aligned with the lowest (coldest) return water temperature for maximum efficiency. 

.4 Boiler(s) shall be suitable to operate under any return water temperature, any boiler water flow rate and without any restrictions on temperature rise through the boiler vessel. Boiler(s) shall be able to operate at efficiencies up to 98% at suitably low return water temperatures. 

.5 The condensing secondary and tertiary fire tube flue passages shall be fabricated from 316 stainless steel with a reduced cross section in the direction of flue products flow to maintain a near constant velocity of combustion products and to enhance micro turbulences for maximum heat transfer. 

.6 Boiler(s) shall have an internal water baffle plate separating return water between second and third flue passages for maximum efficiency. 

.7 Boiler(s) shall be fully serviceable from the front by means of a reversible swing burner door and removable access cover. 

.8 Vessel

.1 The boiler vessel shall be wrapped with a full 4” thermal insulation blanket for minimal stand-by loss. 

.9 Boiler Manufacturer or his Agent site assemble for each boiler the following: 

.1 Boiler jacket and insulation

.2 Burner and controls.

.3 Controls and Accessories..
.10 Accessories

.1 The following accessories shall be supplied for field installation by the Manufacturer or the wholesaler:

.1 Low water cut off

.2 P & T Safety valve

.3 High Temperature Limit Controller

.11 Emissions:

.1 Boilers shall be low emission type, meeting the following maximum emission levels:
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Firing Low NOx Natural Gas
%DryFlue | SCF per | Lbs. per Test
Gas/Volume | 10°Btu | 10°Bu | PPM Method
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Total 100.0 12,4495 | 90656
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NOx @ 0035 |30 | Chemiluminescent
Hydrocarbons 0.001 01 0004 | 10| Flame fonization
Sox Typically zero with natural gas





.12 Power Burner for Buderus Boiler

.1 General 

.2 Furnish and install  (UL) (ULC) listed Gas fired burner(s).  Burner(s) construction, design, components and installation shall adhere to all applicable code requirements. Capacity shall be as per 15 Appendix A – Equipment Schedule.

.3 Each boiler shall be equipped with a factory packaged combustion system complete with fuel supply system, fuel/air ratio controls and (integrally mounted controls) (remote mounted controls). 

.4 The burner(s) shall be Riello Model RS/M LN low NOx – size as per equipment schedule 15 Appendix A, to match boiler capacity.

B.  Burner Description

Provide a forced draft flame retention type automatic burner.  The burner(s) shall be designed to fire natural gas. Gas pressure at the inlet to the regulator shall be a minimum of  8 “ W.C. 

Burner operation will be full modulation on gas.  Burner shall operate with minimal vibration and noise at the specified rate. The burner must operate with 15% – 20% excess air and CO must be less than 15 ppm in the products of combustion and Nox levels below 30 ppm corrected to 3% O2 without the need for external flue gas recirculation. 

All components on burner shall have a minimum 24 month warranty from day of start-up. 

C.  Burner Construction 

Burner housing shall be cast aluminum monobloc type construction. The burner mounting flange must support the burner weight on the boiler independent of any support.

Burner shall be furnished with a stainless steel flame retention type of combustion head, capable of withstanding temperatures up to 1400oF. This combustion head shall incorporate a diffuser and sleeve that is to direct excess air either around the flame or directly through the diffuser vanes. Adjustment to the diffuser insertion shall be made external to the burner and can be made while burner is in full operation. The burner head must provide the means of reducing the Nox levels.

Burner shall be equipped with service slide bars that allow for full access to the burner drawer assembly without removing the burner chassis from the boiler. 

Burner shall have a flame inspection window positioned at the rear center of the burner housing.  Flame shall be viewed without removing any covers.

Burner shall come complete with a high efficiency, totally enclosed fan cooled motor (TEFC) 120 volt, 1 phase, 60 Hz and a dynamically balanced reversed incline blower wheel.

The sound rating of the burner shall not exceed 83 dBa when measured at 3 feet from the burner.  

D.  Fuel / Air Ratio Control

Burner shall be outfitted with an integral Camnetic characterized fuel/air metering system. The system shall be capable of providing an adjustable and accurately repeatable constant fuel/air ratio or a linearly adjusted fuel/air ratio throughout the burner’s firing range.  Each system shall be complete with seven independently adjustable cam set-points. The cam follower shall be spring equipped for maximum reliability. All bearings shall require no field lubrication. 

There shall be a maximum of two turnbuckle design linkage rods on the burner; one used to position a integral burner mounted spring loaded characterized gas butterfly valve that will spring / snap to the closed position if the linkage rod was to be disconnected. The other linkage to control the combustion air damper, located on the suction side of the combustion air intake housing.

A protection screen shall be installed on the air intake housing.

Metering system shall be control by a single servomotor, Siemens model SQN 70, with three individually adjustable micro switches to enable the service technician to easily set the following positions to control the parameter of the burner.  

The servomotor shall perform the following.

· Shut down position (damper positioned closed at 00 when the call for heat is satisfied)
· Ignition and minimum position
· High fire gas position
Servomotor micro switches shall be adjustable to any setting from fully closed to fully open.

Servomotor shall provided with a dis-engagement clutch for quick alignment.

The servomotor shall have the capability of receiving proportional control signals directly from the boiler temperature controller . 
When the operating control is satisfied the burner shall execute a controlled shut down and return the air damper to the closed position to reduce stand-by loses. The modulating motor shall provide an electrical interlock to insure a guaranteed low fire start.

E.  Ignition and Flame Proving Systems

The burner gas ignition system for the main gas shall utilize natural gas as the fuel source. The gas pilot system components shall include spark ignited pilot assembly, 7000 Volt ignition transformer, pilot safety shut off valve, pilot gas pressure regulator and manual gas shutoff cock. 

F.  Burner Mounted Controls 

Burner shall be equipped with an integral burner mounted control panel consisting of necessary motor starters, overloads, lights and switches. Also include: alarm Piezo with silencing switch – local alarm sound, general alarm and status contacts for remote annunciation on BMS controls system.

Burner shall be supplied with an integral AUTO/MANUAL/OFF switch that incorporates a control toggle that will allow a technician to manually drive the burner servomotor from low fire to high fire or high fire to low fire and the means to stop at any position in between, in a smooth and controlled method. 

The burner shall be equipped with an SPDT air pressure switch that will not allow burner to start if there is insufficient combustion air, which is checked prior to each ignition attempt. Before the burner can start the airflow switch must be in the open position to prove the switch is not giving a false signal of sufficient combustion air pressure.

G.  Flame Safeguard

1. Siemens

Burner mounted flame management control shall be a UL/FM approved Siemens LFL1.335 electro-mechanical design control.  Digital based flame safeguards shall not be accepted.

The control must perform and include the following.

· Should the burner go to a safe lockout position due to ignition or flame failure no attempt at re-ignition will take place without manually resetting the control.

· The control shall have an internal fuse to protect again power surges and short circuits.  This fuse shall be easily replaced in the field by a qualified service technician. There must be a spare fuse located in control.

· The control shall have a built in dial type annunciator, which indicates the position of the burner firing sequence. 

· The reset switch shall be located on the front of the control. The switch shall illuminate during a lock out condition. 

· In the event of a power failure the control shall not lock out, and once power is restored the control will perform a safe start-up upon a call for heat.

H.  Main Gas Train

1. U.L. Requirements

The gas valve train shall contain the following:

a. Manual Shutoff cock

b. Main gas pressure regulator 
c. Two automatically operated safety shut-off valves  

Manual reset low and high gas pressure switches 

d. Manual leak test cock.

e. Burner manifold gas pressure gauge 

I. Modulating Burner/Boiler Control

Temperature/Pressure Controller: Controller shall be Buderus 4000 Series Logomatic Control System c/w FM447 3 boiler / power burner control with lead/lag or rotation load limit, serial or parallel operation, 0 – 10V input and output. Or controller shall be Siemens RWF40. The controller shall be microprocessor based with UL, CSA, and CE approvals. The controller shall have a digital LED display and shall continuously display both the set point and the actual process temperature/pressure. The controller shall have different color LED displays to readily distinguish between the set point and the process variable. The controller’s display face shall be NEMA 4 rated.


The controller shall have a fully modulating PID control output, and shall be configurable as a staged (high/low) output for The controller shall have a digital LED display and shall display both the set point and the actual process temperature/pressure. The controller shall have different color LED displays to readily distinguish between the set point and the process variable. 

The controller shall have a fully modulating PID control output, and shall be configurable as a staged (high/low) output for dual fuel modulating gas/two stage oil applications. Changeover from modulating output to staged output shall be via an external contact/switch closure. The controller shall have a manual control mode and visual indicator on the display face to indicate manual operation.


In addition to controlling the process variable temperature, the controller shall provide the operating limit control function. A visual indicator on the display face shall annunciate the limit control contact closure. The lower and upper set point deviations to turn the burner on and off shall be independently configurable.

The controller shall utilize a proportional, integral, and derivative (PID) control logic to determine the modulating output. The controller shall have an ‘auto-tune’ feature for optimization of the PID parameters. The controller shall be capable of accepting specific PID parameters manually.

The controller shall be capable of accepting either temperature or pressure sensor inputs to monitor the process variable. The controller shall accept all common inputs including resistance thermometers (two and three wire Pt100, Pt1000, Ni100, and Ni 1000), thermocouples (type J, K, T, and N), analog current signals (0-20 mA and 4-20 mA), and analog voltage signals (0-1 Vdc and 0-10 Vdc). The analog current and voltage signals must be readily scalable to display the actual temperature in degrees (Fahrenheit or Celsius), or pressure in psi or bar.

The controller shall have an adjustable set point capable of being adjusted via buttons on the controller’s display face or remotely via an analog input from a building/boiler room management system. The remote set point input shall have the capability of accepting a 0-1000 ohm, 0-1 Vdc, 0-10 Vdc, 0-20 mA, or 4-20 mA analog signal. The controller shall have an additional input to accept a Ni1000 or Pt1000 temperature sensor used to reset the set point based on outdoor temperature. The outdoor temperature set point shift shall have a time averaging feature to dampen the effects of sudden/temporary temperature changes. The controller shall have configurable set point limits to prevent the operator (or remote set point signal) from adjusting the set point outside the configured set point limits.  The controller shall have three levels of security to lockout some or all of the parameters. All configuration data must be internally stored in non-volatile EEPROM memory giving indefinite power failure protection.

The controller shall have a configurable, ‘intelligent’ function to minimize burner on/off cycling. The controller shall recognize when the demand on the boiler is less than the low-fire output, and automatically hold the burner at low-fire to ensure the minimum number of on/off cycles. Should the demand increase while in low fire hold, the controller shall recognize this change and release the burner to modulation.

The controller shall have a configurable alarm contact. A visual indicator on the display face shall indicate contact closure. The contact actuation shall be configurable for high limit, low limit, or set point deviation. Contact actuation shall be configurable to correlate to the process variable input, outdoor temperature sensor input, or remote set point signal input. Contacts must be configurable to actuate in the open or closed position. Each contact function shall have an adjustable deviation band and configurable set point. Upon sensor failure, contacts shall be configurable to failsafe in either the open or closed position.

The controller shall have the ability to monitor an external set of contacts, and shift (by a configurable value) or change (to a specific temperature/pressure) the set point when the contacts are closed. These contacts may be utilized to perform night setback, set point shift/change functions.

The controller shall be capable of accepting a power source ranging from 100 to 240 Vac voltage / 48-63 Hz frequency. Controller shall provide an integral 24 Vdc (30 mA max. rating) power output to power the process variable sensing device (i.e., pressure transducer).

3 Execution

3.1 INSTALLATION

.1 Install boilers and related equipment in accordance with ASME Boiler and Pressure Vessels Code Section IV, the laws and regulations of the Ontario Ministry of Consumer and Commercial Relations - Pressure Vessels Safety Branch, CSA B51, and to manufacturer’s recommendations.

.2 Connect all piping to inlets and outlets as required and recommended by boiler manufacturer.

.3 Maintain clearances indicated or recommended by manufacturer for operation, servicing and maintenance without disrupting the operation of any other equipment.

.4 Install boilers level where shown on Drawings and using specified vibration isolation in Section 15339 - Noise and Vibration Control.

.5 Pipe hot water relief valves full size to nearest drain (to drain as shown).

.6 Mount sensors outside and in thermowells in the piping.  Wire sensors and boiler panel to the control panel.  Wiring shall be to standards specified in work for Division 16.

.7 Pipe vents from gas regulators to outside as per the gas code requirements.

.8 Include, for the boiler control system, setup, installation supervision and a full training program for building personnel.  The control must be installed in accordance with the manufacturer’s instruction and all applicable codes and regulations.

3.2 Testing and Start-Up

.1 On completion of assembly, shop test the boilers in the presence of the boiler manufacturer representative for construction and operation, and function of all controls.

.2 Guarantee that boilers will operate at a minimum fuel-to-hot water efficiency as per 15 Appendix A – Equipment Schedule.

.3 On completion of installation, arrange for the boiler manufacturer to provide, at no additional cost to the Owner, the services of a competent factory trained technician to start-up the boilers and instruct Owner’s personnel in the operation and maintenance of the boilers.

3.3 BOILERS  INSTALLATION

.1 SB Boiler Venting Requirements

.1 The SB Boiler is a category II or IV appliance and the exhaust vent materials must be UL listed for use with a category IV appliance: operating temperatures of up to 240° F, positive pressure, condensing flue gas service. Currently, UL Listed vents of AL29-4C Stainless steel and/or CPVC must be used with the SB Boiler. Proper clearances to combustibles must be maintained per UL and vent manufacturer. Also, see Section 15362 “Gas Flue Vents”.

.2 Vertical Terminations:

.1 Roof penetrations should follow all applicable codes and the vent manufacturer's instructions. The vent should never be installed at less than the required clearances to combustible materials per UL, NFPA, and local codes. "Double-wall or thimble" assemblies are required when penetrating combustible walls and roofs.

.2 The exhaust vent must be pitched up toward the termination a minimum of ¼" in. per foot of length. Condensate must flow back to the SB Boiler freely, without accumulating in the vent.

.3 Combustion Air from outside the building

.1 If outside combustion air is required, the room shall have two permanent louvered openings to the outdoors. Each opening must have a minimum  free area as per CGA – Ontario Gas Utilization Code: CAN/CGA – B.149.1-M95 

.2 The free area of the openings must be taken into account restrictions from the louvers and screens. The louver manufacturer should be consulted for the percentage of free area available.

.3
Condensate Neutralizer

.1
Use only Buderus P/N 63035899 SB Neutralization Tanks and Brushes for treating condensate prior to drain. Requires a stainless steel or plastic tee with a drain connection in the venting system. Secure a hose to the condensate drain with a clamp

3.4 COMMISSIONING

.1 Arrange for manufacturer to certify installation, provide start-up and commissioning services, perform on-site performance tests and demonstrate operation and maintenance procedures to Owner's operating personnel.

.2 Provide Consultant at least 24 hours notice prior to inspections, tests, and demonstrations.  Submit written report of inspections and test results to Consultant.

-End of Section-
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