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SAMPLE SPECIFICATIONS
The following sample specifications are provided by Cleaver-Brooks to assist  you in specifying your customer’s specific  needs  and  application.  A  separate  specification  is  provided  for hot  water  boiler  and  steam  boiler packages.

PART 1 GENERAL
1.1 
BOILER CAPACITY
A.
The  
(low or high) pressure  steam  boiler shall be Cleaver- Brooks Model FLX (FLE for field erected) designed for  
(15 or 150)  psig steam.

B. The boiler shall have a maximum output of  
lbs/hr at psig when fired with No. 2 oil and/or natural gas, Btu/cu-ft. Electrical power available will be  
Volt,  
phase,  
Hz.

PART 2 PRODUCTS
2.1 
GENERAL DESIGN

A.
The boiler shall be of a two-drum flexible watertube  design with a tangent tube waterwall furnace mounted  on a heavy steel frame. Top, bottom and sides of the furnace shall be water cooled.

B. The boiler pressure  vessel shall be constructed  in accordance  with ASME Boiler Code, and must receive authorized boiler inspection prior to shipment.  A copy of the inspection report shall be furnished to the purchaser.  The complete packaged  boiler - burner unit shall be listed by Underwriters Laboratories’, and shall have the UL/cUL label affixed to the front head.

1. 
The boiler drums shall be furnished with handholes to facilitate boiler inspection and cleaning.

2. 
Boiler tubes shall be 1.5" diameter,  0.095" wall thickness,  and shall be easy to remove and replace without expanding or welding the tube attachment to the drums.

3. 
The boiler shall have sufficiently sized downcomers  to provide positive natural internal circulation.

4. 
The burner shall be mounted on a hinged backing plate for easy access to furnace.

C.
Observation ports for the inspection of flame conditions shall be provided at rear end of the boiler and in the burner assembly at the front end.
D.
The tangent  wall tubes shall be covered with 1-1/2  inches of insulation under a gas-tight, 16-gauge  inner casing. There shall be 2 inches of insulation between the inner and outer casing. The outer casing shall be 20 gauge. The boiler base frame and other components  shall be factory-painted before shipment,  using a hard enamel finish.

2.2 
STEAM BOILER TRIM
A.
The following items shall be installed on the boiler:
1. 
Low Water Cutoff - A low water cut-off control of the float-type shall be mounted in a water column to the upper drum. It is to be wired to the burner control circuit to prevent burner operation if the boiler water falls below proper levels.

2. 
Feedwater  Pump Control - The boiler feedwater pump control switch shall be included. It shall provide automatic actuation of a motor-driven feedwater pump,  or solenoid valve, to maintain the boiler water level within normal limits.

3. 
Steam Pressure Controls - A minimum of three controls shall be provided: one auto reset type for burner on-off control, one for burner firing rate, and one manual  reset type for burner cutout in excessive steam  pressure  conditions.

4. 
Miscellaneous - A pressure  gauge shall be mounted  to the boiler. Pressure  controls (for regulation of burner operation) shall be mounted to the boiler. Steam relief valves shall be of a type and size to comply with ASME Code requirements  (shipped  loose).

2.3 
BURNER AND CONTROLS
A.
The boiler shall be provided with a UL/cUL approved fuel burning system in full accordance  with the requirements of state,  provincial and local codes, the local gas utility, and other applicable regulatory bodies. The boiler shall be a Cleaver-Brooks Profire burner.
B. (Option as required)
C.
The complete fuel burning system shall further be in full accordance  with Factory Mutual (FM) requirements.
D.
The complete fuel burning system shall further be in full accordance  with Industrial Risk Insurers (IRI) requirements.

2.4 
BURNER DESCRIPTION
A. Option (specify 1, 2, or 3)
1. 
The burner shall include a gas burner having rated capacity to burn  
MMBtu/hr of  
Btu/cu-ft of  
 gas at a pressure of  
(lbs/sq-inch) (inches of water column) at the inlet of the burner gas control train.

2. 
The burner shall include an oil burner having rated capacity to burn  
gph of No. 2 fuel oil.

3. 
The burner shall include a combination  gas-oil burner having rated capacity to burn  
MMBtu/hr of  
Btu/cu-ft gas at a pressure of  
lbs/sq-inch (inches of water column) at the inlet to the burner gas control train (or  
 gph of No. 2 fuel).
B. The burner shall be forced draft type with full firing rate modulation.

All combustion air shall be furnished by the burner fan, which shall be an integral part of the burner. Each burner motor shall not be larger than  
hp,  
phase.
C.
Option (specify 1, 2, or 3)
1. 
The gas burner shall burn the specified quantity of fuel without objectionable vibration, noise, or pulsation, with not more than 15% excess air and less than 100 ppm (corrected to 3% O2) CO in the products of combustion.  In addition, when firing gas, the burner shall be guaranteed  to produce less than      ppm (corrected to 3% O2) NOx emissions.

2. 
The light oil burner shall burn the specified quantity of fuel without objectionable  vibration, noise, or pulsation, with not more than 15%  excess air and a maximum of No. 1 smoke spot, as measured on the Bacharach  Scale.

3. 
The gas-oil burner shall burn the specified quantity of fuel without objectionable  vibration, noise, or pulsation, with not more than 15% excess air and less than 100  ppm (corrected to 3% O2) CO in the products of combustion on gas firing, and a maximum of No. 1 smoke, as measured  on the Bacharach  Scale when burning oil. In addition, when firing gas, the burner shall be guaranteed to produce less than      ppm (corrected to 3% O2) NOx emissions.
D.
Primary-secondary air control shall be a design function of the combustion head.  Combustion heads  requiring an internal adjustment shall not be acceptable.
E. The burner shall be equipped  with an aluminum reverse curve fan for lower fan motor hp requirements  and self-cleaning characteristics.
F. 
A permanent  observation port shall be provided in the burner to allow observation of both the pilot and main flame. Both the pilot and the flame scanner shall be easily accessible without opening or disassembling the burner.
G.
Supply voltage available shall be  
Volts,  
phase,  60 Hz. All motors shall be suitable for use on this voltage. All burner controls are to be for use on 120 volts, 1 phase,  60  hz.
H. The burner shall be factory fire-tested to ensure proper operation before shipment.

2.5 
PILOT GAS TRAIN FOR EACH BURNER (MOUNTED, PIPED, AND WIRED)
A separate pilot gas cock, gas pressure regulator, and pilot safety shutoff gas valve shall be provided for the ignition gas supply.

2.6 
OIL BURNER
A.
The oil burner shall be of the mechanical  pressure  atomizing type. B.
A two-stage oil pump shall be provided for each burner as an integral part of the burner.
C.
Two approved automatically operated safety shutoff valve(s) shall be provided in the oil supply line to the burner valves to be piped in series but wired parallel.
D.
Supply an oil pressure  gauge to indicate the discharge  oil pump pressure.
E. Install a manual valve, fuel oil filter, or strainer and vacuum gauge on the suction side of the oil pump (optional).
F. 
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 (optional).
G.
Oil pressure  monitoring shall be provided by an approved pressure switch interlocked to accomplish  a non-recycling safety shutdown  in the event of low oil pressure (optional).

2.7 
GAS VALVE TRAIN FOR EACH BURNER
A.
Provide a pressure  gauge to indicate the gas burner manifold pressure  (optional).
B. Furnish and install one manually operated,     inch, ball valve upstream of all valves.     
C.
Provide one  
inch, main gas pressure  regulator (of tight shutoff type) with vent to outside atmosphere, in accordance  with local codes.

Specify a tight shutoff type gas pressure regulator when the inlet gas pressure ex- ceeds 1-1/2 psig.

D.
Provide one  
inch, automatically operated motorized safety gas valve.
E. One safety shutoff valve shall be proven closed during pre- ignition by proof of valve closure interlock switch on valve.
F. 
Provide a second  
inch, automatically operated  gas safety shutoff valve to operate simultaneously  with the above gas valve.
G.
A manually operated gas valve shall be located downstream  of both automatic gas valves to permit leakage testing of the valves.

H. Gas pressure  monitoring 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  (optional on sizes 150-250).

2.8 
BURNER CONTROLS
A.
The full modulation of the burner shall be controlled by steam pressure  by means  of a pressure  control.
B. An additional high limit safety pressure control of the manual reset type shall be provided to control the burner.
C.
Pre-purge and post-purge operation of the burner fan shall be provided per current UL/cUL requirements.
D.
The burner shall utilize a CB12E type flame safeguard programmer incorporating LED indicator lights to annunciate the current operating status of the burner.
E. A manual  restart of the burner shall be necessary  in the event of shutdown  due to flame failure.
F. 
All three-phase motors shall be controlled and protected  by an automatic starter with thermal overload protection. The starter shall be inter-locked to prevent burner operation when over-load relays are tripped out.
G.
Supply a burner-mounted  diaphragm  air flow switch to prevent the energization of the main fuel valves in the event of insufficient combustion air, or to provide safety shutdown  in the event of combustion air interruption.
H. A factory-wired control cabinet shall be supplied and mounted  on the burner. The control cabinet shall house the flame safeguard control, programming timer, burner motor starter, fuses, control circuit transformer, control switches, indicating lamps and relays as required.
I.
Provide four individual lights with nameplates on the control cabinet to indicate “call for heat,” “main fuel valve on,” “low water,” and “main flame failure.”
J. 
Option (specify A or B)
1. 
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.

2. 
Changing from one fuel to the other shall be automatically controlled by the outdoor temperature switch, or other external device. No burner adjustment  shall be required to switch from one fuel to the other.
K.
The burner shall be equipped  with suitable fuel and air controls to assure smooth main flame ignition. The burner shall utilize a proportional air flow damper design, including independent  low-fire and high-fire air flow shutter assemblies  for ease of adjustment  and consistent  excess air performance throughout the firing range.
L.
Fuel-air control shall be synchronized. The fuel air drive unit shall be provided with a position indicating switch interlocked with the flame safeguard  system to assure starting at the low fire position. The flame safeguard system shall further program this drive unit to provide a full open louver of sufficient time to provide a four air change pre-ignition of the combustion chamber,  heat exchanger, and flue passages.
M.
Pre-ignition pure air flow rate shall not be 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 rate.
N. Full modulation of fuel input shall be provided. A modulating pressure control shall be supplied to modulate a burner mounted damper motor controlling both fuel and air supply by means of direct mechanical  linkage.
O.
Electronic safety combustion controls shall be supplied, complete with ultra-violet flame scanner to monitor the pilot and main flame. It shall be so utilized as to provide intermittent  type gas-electric ignition and pre-ignition timer. Flame rod will not be permitted for proving pilot or main flame.

PART 3 EXECUTION 
3.1 
WARRANTY
All equipment  is to be guaranteed against  defects  in material  and/or workmanship for a period of 12  months  from the date of start-up  or 18  months  from the date  of shipment,  which  ever comes  first. In addition  the  boiler pressure  vessel  shall  be warranted  against  damage  resulting from thermal  stress  for a period  of 20  years from date of shipment provided the boiler is operated  and maintained in accordance  with  the  conditions  specified  in the  owner’s  Operator  and  Maintenance  Manual. Refer to the FLX Boiler warranty.

3.2 
FIELD ERECTABLE
The  specified   boiler/burner   package   shall   be   shipped   disassembled   for  field assembly.  All pieces   and   components   must   fit  through   a  standard   doorway. Assembly shall be accomplished  with ordinary hand tools, with no welding or rolling required. Major casing components  are to be shipped  with insulation and refractory installed for ease of assembly.
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