GORDON PIATT
BURNER SPECIFICATION
A. BURNER DESCRIPTION

1.
Furnish and install (Nat, LP, #2 Oil) burner(s) each having a rated capacity       MBH or       GPH. 

2. The burner(s) shall be Gordon-Piatt Turbo-Ring forced draft type, model (R, S, F).  All combustion air shall be furnished by the burner fan, which shall be an integral part of the burner.

3a.
The gas burner(s) shall burn the specified quantity of fuel without objectionable vibration, noise or pulsation with not more than 20% excess air and no CO in the products of combustion.

3b.
The oil burner(s) shall burn the specified quantity of fuel without objectionable vibration, noise or pulsation with not more than 20% excess air and no CO in the products of combustion on gas firing, and a maximum of No. 2 smoke as measured on the Bacharach Scale. 

4.
The burner(s) shall incorporate a stainless steel flame retention type combustion head for long life and efficient operation.  Burners which have refractory or cast iron type combustion heads will not be approved. 

5. The burner(s) are to be equipped with an external primary-secondary air ratio adjustment, in addition to the total air volume and adjustment such that it will be possible to adjust both the total air, and primary air-secondary air ratio, without dismantling the burner. 

6. A permanent observation port shall be provided in the burner to allow observation of both the pilot and main flame. 

7. Supply voltage available will be (480, 220, 208, 115) volts, (1, 3) phase, 60 hertz.  All motors to be suitable for use on this voltage.  All burner controls are to be for use on 120 volts, 1 phase, 60 hertz.  If required, the 120 volt control voltage shall be supplied through an isolating step-down control transformer from the supply voltage.  This transformer is to be supplied as part of the burner controls and mounted in the control cabinet.

C.
PILOT GAS TRAIN


1. A separate pilot gas cock, gas pressure regulator and pilot safety shutoff gas valve shall be provided for the ignition gas supply. 

D.       OIL BURNER SYSTEM COMPONENTS

1. a. The oil burner(s) shall be of the mechanical pressure atomizing type. 
b. The oil burner(s) shall be of the air atomizing type.  The atomizing air shall be supplied by a UL listed, two cylinder, air cooled, single stage, reciprocating compressor.  Compressor to be driven directly by the motor.  Compressor assembly to include an air intake filter, an air pressure gauge, and an air safety valve.  Excess compressor capacity is to be vented to the atmosphere.  The atomizing air supply line to the oil gun shall be flexible hose.  The fuel oil nozzle supply line to the oil gun shall be UL approved flexible metal hose.  
2. A two-stage oil pump shall be provided for each burner as a separate remote mounted unit. 

3. Two approved automatically operated safety shutoff valves shall be provided in the oil supply line to the burner, valves to be piped in series but wired in parallel.

4. Supply an oil pressure gauge to indicate the discharge oil pump pressure. 

5. Install a manual gate valve, fuel oil filter or strainer and vacuum gauge on the suction side of the oil pump. 

6. Install a fusible-link-actuated oil safety shutoff valve in the oil supply line between the oil tank and the manual gate valve at the oil pump. 

7. Oil pressure supervision shall be provided by an approved pressure switch interlocked to accomplish a non-recycling safety shutdown in the event of low oil pressure. 

E. MAIN GAS VALVE TRAIN

1. The gas train piping shall include a ¼” NPT pressure tapping with ¼” pipe plug upstream and downstream of each valve and regulator in the gas train.

2. Provide a gas pressure gauge to indicate the gas burner manifold pressure. 

3. Furnish and install one manually operated U.L. listed lubricated plug valve upstream of all valves. 
4. Provide one main gas pressure regulator (of tight shutoff type) with vent to outside atmosphere, in accordance with local codes.  
5. a. Provide two solenoid safety shutoff valves.
b. Provide one solenoid & one motorized safety shutoff gas valves.
c. Provide two motorized safety shutoff valves.
d. Provide one motorized safety shutoff valve with proof of closure (POC) interlock.
e. Provide one solenoid & one motorized safety shutoff valve with proof of closure (POC) interlock.
f. Provide two motorized safety shutoff valves, one with proof of closure (POC) interlock.

6. A manually operated gas valve shall be located downstream of both automatic gas valves to permit leakage testing of the valves.  A leak test gauge and gauge cock shall be provided.

7. Gas pressure supervision shall be provided by approved pressure switches interlocked to accomplish a non-recycling safety shutdown in the event of either high or low gas pressure.  

F. BURNER CONTROLS

1. The on-off operation of the burner(s) shall be controlled by (steam pressure, water temperature) by means of a (pressure, temperature) control.

2. An additional high limit safety (pressure, temperature) control of the manual reset type shall be provided to control each burner. 

3. Pre- and post-purge operation of the burner fan shall be provided. 

4. A manual restart of the burner shall be necessary in the event of shutdown due to flame failure.

5. All three phase motors shall be controlled and protected by an automatic starter with thermal overload protection.  Starter shall be interlocked to prevent burner operation when overload relays are tripped out. 

6. Supply a burner mounted air flow switch to prevent the energization of the main fuel valves in the event of insufficient combustion air. 

7. Manual reset of system shall be required to restart burner after a combustion air flow failure has occurred. 

8. A factory pre-wired control cabinet shall be supplied with each burner.  Cabinet shall be (mounted on burner, wall mounted, floor mounted).  Cabinet to house the flame safeguard control, programming purge timer, burner motor starter, fuses, control switches, audible alarm with automatic reset silencing switch to sound on low water or flame failure, control transformer, indicating lamps as specified hereinafter and relays that may be required.  Lights required:
- Power On
- Call for Heat
- Ignition On
- Fuel On
- Alarm
9. The changing from one fuel to the other shall be manual by means of a fuel selector switch.  No burner adjustments shall be required to switch from one fuel to the other.
 
10. The burner(s) shall be equipped with suitable fuel and air controls to assure smooth main flame ignition.


11.  The burners shall include a local/remote switch for interlocking with a BMS or control panel that sequences the boilers and controls the firing rate.


12. Fuel-air control must be synchronized.  The fuel-air drive unit shall be provided with a position indicating switch which shall be interlocked with the flame safeguard system to assure starting in the low fire position.  The flame safeguard system shall further program this drive unit to provide a full open louver purge of sufficient time to provide a four air change pre-ignition purge of the combustion chamber, heat exchanger, and flue passages, or 30 second duration. 


13. Pre-ignition purge air flow rate shall be no less than 60% maximum firing rate air flow.  Interlocks shall be provided to monitor and prove 60% air flow purge when air inlet louvers are automatically opened to obtain this purge rate. 


14. Modulation of fuel input shall be provided.  A modulating (pressure, temperature) control shall be provided to modulate a burner mounted damper motor controlling both fuel and air supply by means of mechanical linkage.  Provide on the control cabinet a manual-auto switch and a potentiometer for manual control of the firing rate. 


15. Electronic safety combustion controls shall be supplied complete with ultraviolet flame detector to monitor the pilot and main flame. The flame safeguard shall be manufactured by (Honeywell, Fireye).

G. FUEL / AIR RATIO CONTROL

1. The burner(s) shall be equipped with the (Honeywell or Siemens) Fuel / Air Ratio Control for precise control, reliability and performance.  Burner(s) equipped with mechanical linkage systems will not be approved.  

2. Each fuel and air input will be controlled individually via the use of highly accurate servo motors to eliminate the need for mechanical linkage.  Under no circumstances shall a common servo motor be used to simultaneously drive two metering fuel valves.
3. SEE HONEYWELL OR SIEMENS SPECIFICATION 



H. HIGH TURNDOWN SYSTEM
1. A high turndown system as manufactured by Gordon-Piatt Energy Group shall be supplied with the burner(s) which will allow for greater turndown throughout the burner firing range.  This system will allow a maximum turndown of 6:1 for gas and 3:1 for oil (consult factory before specifying turndown).

2. The following features will be incorporated into this system:

a. A fuel / air drive unit shall be provided with position proving switches which shall be interlocked with the flame safeguard system to assure light off in the ignition position.

b. Separate ignition positions switches will be provided for gas and oil to allow for smooth reliable ignition on either fuel.

c. The flame safeguard system shall further program this drive unit to provide a full open louver purge of sufficient time to allow a four air change pre-ignition purge of the combustion chamber, heat exchanger and flue passages, or a duration of 30 seconds.

d. The burner air louver assembly shall be of opposed blade construction, with side and edge blade seals for minimum air leakage and linkage driven blades to minimize back lash and hysteresis.  This assembly shall be able to withstand temperatures of up to 250 degrees Fahrenheit.

e. The fuel / air drive unit shall allow the burner low fire position to be set at a point that is lower than the ignition position.  Low fire position for each fuel will be determined by separate low fire position switches, located inside the fuel / air drive unit.  

f. A visual indication shall be provided inside the fuel / air drive unit to indicate motor position.

L.
DRAFT CONTROL
1.
An electric sequencing type draft control shall be provided and installed, complete with damper motor and linkage, draft gauge to measure overfire draft, low draft switch, diaphragm type draft sensing element and sequencing relays.

Installation to include boiler breeching damper supported by heat resistant bearings and mounting of draft sampling tube in location recommended by the control manufacturer. 

(Note to Specification Writer – New boilers should be specified to include breeching damper and draft sampling tube and not included as part of draft control specification.)

Sequencing shall provide for full open boiler damper purge prior to main burner ignition, damper modulation during burner operation to maintain constant overfire draft, open damper during post-purge and close damper during burner off period. 

(Note to Specification Writer – Burner installations that will have abnormally high draft should include the following)

In addition to the above sequencing requirements, the boiler damper shall return to an adjustable starting position for burner ignition before switching to damper modulation during burner operation.
M.
CODES / AGENCY REQUIREMENTS


a.  ASME CSD-1

b.  Factory Mutual (FM)


c.  Industrial Risk Insurance (IRI)


d.  Underwriters Laboratory (UL)

