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SPECIFICATIONS


ClearFire Model CFH
PRODUCT SPECIFICATIONS
1.0 
GENERAL BOILER DESIGN

A.
The boiler shall be a Cleaver-Brooks Model CFH 700, single pass horizontal commercial firetube design or approved equal. It shall be mounted on a heavy-duty steel frame with premix forced draft burner and burner controls as a complete package from one manufacturer.

B.
Approvals - The complete package including the burner shall be Underwriters Laboratories, Inc. listed and the official UL/cUL label shall be affixed to the package attesting to its certification.

C.
As a preassembled package, the standard boiler shall be factory fire tested.

D.
The complete package as shipped, shall be ready for connections to water, fuel, blowdown, and exhaust venting. Certain items may be shipped loose to prevent their damage such as the safety valves and gauges.

E.
The specified boiler shall have an output rating of  
horsepower when fired with Natural Gas (LP Gas) with a gas supply pressure of

 
" w.c. Power supply to the boiler shall be 115/1/60.  Design pressure shall be [15 or 150]# steam. Operating characteristics shall be [ 
] psig steam. Steam boilers shall be supplied with  
 degrees F make-up water @  
%.

F.
Performance: shall be as specified in Paragraph 5 below.

1.1 
BOILER SHELL

A.
The boiler shell must be constructed in accordance with the ASME Code, either Section I for high-pressure steam or Section IV for low- pressure steam. The vessel must be subjected to the required inspections of the Code conducted by an independent third party inspector. A signed inspection sheet shall be provided to the purchaser and the appropriate ASME symbol shall be affixed or stamped onto the boiler.

1. 
Boiler shall be mounted on base rails suitable for transporting by fork lift.
2. 
Burner housing shall be hinge-mounted to allow tube inspection.

3. 
Each carbon steel boiler tube shall utilize the AluFer heat transfer design technology for high efficiency and reduction in overall size of the vessel and shall be a minimum of 0.105 tube wall thickness.

4. 
To facilitate waterside inspection, 3 hand holes shall be provided.

5. 
An observation port for flame inspection shall be provided.

6. 
Boiler insulation shall consist of 2-inch fiberglass blanket, which shall be covered with a powder coated sheet metal jacket. This jacket and insulation design shall permit field removal and reattachment if necessary for inspection, etc.

7. 
The entire boiler and base frame shall be factory painted.

8. 
Exhaust vent shall be located at the rear of the boiler and shall be a slip connection. Stack support shall be by means other than the boiler connection.

1.2 
BOILER SHELL TAPPINGS/OPENINGS

A.
The following boiler vessel tappings/openings  shall be furnished:

1. 
Steam supply by NPT connection for high-pressure steam or flanged for low pressure steam.

2. 
Bottom blowdown.
3. 
Feedwater make-up.
4. 
Surface blowoff.
5. 
Chemical Feed.
6. 
High Water Level Overflow Drain to discharge water in the boiler if water level reaches an unacceptable level.

2.0 
STEAM BOILER TRIM (ALL PIPING AND DEVICES PER ASME CSD-1) A.
Water Column

1. 
A water column shall be furnished complete with gauge glass and water column blowdown valve.

a.
Feedwater Pump control - shall be integral with the water column via probe control device and electronics for on/off pump operation.

b.
Low Water cutoff - shall be integral with the water column via probe control device and solid state electronics mounted and wired in the control panel.

B.
An Auxiliary Low Water Cutoff shall be provided. It shall be located on the top centerline of the boiler using an internal probe and shall be of the manual reset design.

C.
For safety steam pressure lockout a high limit pressure control, manual reset shall be provided. The device shall be mercury free.

D.
To provide steam demand tracking a steam pressure transmitter shall be provided that provides an input signal for burner positioning in accordance to steam demand.

E.
A 3” Steam Pressure Gauge shall be piped onto the trim piping, including an inspectors test cock.

F.
In accordance with the A.S.M.E. Code an approved A.S.M.E. rated and stamped safety valve shall be provided and set at [15 or 150]#.
3.0 
BURNER AND BURNER CONTROLS

A.
Mode of Operation - To minimize short cycling and provide highest efficiency the burner for the specified boiler shall be of the electronic modulation with a turndown ratio of 5:1 for Natural Gas for sizes of

40 horsepower and greater, and 4:1 for sizes below 40 horsepower. On/off or low/ high burner operation shall not be accepted.

B.
B. The burner shall be enclosed in a NEMA 1 type enclosure. A lift off top cover shall be provided to gain access to the burner and controls.

C.
C. Design - The burner design shall be of the linkage-less premix technology wherein the fuel and air are mixed in the fan housing assembly prior to entering the burner canister. Separately driven linkage or servo motor driven fuel and air valves shall not be permitted.

1. 
Fan housing shall utilize non-sparking material and shall be approved for premix operation.

2. 
The fan shall be driven by a variable speed motor which shall react to output demand requirements via the demand control Motor shall be a high efficiency DC Brushless type. Continuous speed synchronous motors will not be acceptable.

D.
Ignition of the fuel shall be of the direct spark design; separate pilot gas train is not required. Dual ignition electrodes shall used for the spark generated from the panel mounted ignition transformer.

E.
Combustion shall take place on the surface of the burner canister. The canister shall be constructed of Fecralloy material and stainless steel and shall be warranted for five years against failure from defects or poor workmanship.

F.
Air Filter - shall be fitted to the intake air venturi to filter the incoming air supply when using boiler room air. The air filter shall be designed to be easily cleaned and re-used.

G.
Fuel - The burner shall be designed for operation with natural gas or LP gas. Gas Train, shall be located at the front of the burner and along the left side of the boiler. In accordance with UL/cUL and ASME

CSD-1, the following components shall be furnished:

1. 
Single body dual solenoid safety shutoff valve incorporating the following:

a.
The valve shall be a 1:1 ratio valve with an integral trim regulator and shall operate in relation to the fan speed. An air sensing line shall be connected from the air inlet venturi (mounted to the fan motor) and to the gas valve for control of gas input.

b.
As fan speed increases a negative pressure will be applied to the valve, allowing the valve to open further, permitting more fuel to flow into the venturi for mixing. As fan speed is reduced, fuel input shall be reduced accordingly. Air shall always lead fuel from low to high or high to low.

2. 
Manual fuel shutoff valve - shall be located downstream of the gas valve and used for CSD-1 leak testing.

3. 
Gas Pressure Interlocks  - one shall be provided for sensing high gas pressure and one provided to sense low gas pressure. Each control shall be of the manual reset type.

4. 
Gas Pressure Regulator - shall be provided upstream of the gas valve to provide regulated pressure to the gas train from the gas supply. This regulator shall be suitable for a maximum of 1 psig gas pressure. If gas pressure exceeds 1 psig, a gas pressure relief valve shall be furnished and upstream pressure regulator that is of the full lockup type.

5. 
Manual Shutoff Valves - shall be provided upstream of the gas regulator to manually close off the gas supply when servicing the gas train or isolating the boiler. A shutoff valve shall be provided at the burner for tightness checking of the gas valve.

6. 
Combustion Air Proving Switch shall be provided to prove, prior to modulation that the fan is operating properly.

H. 
Flame Safety
1. 
Flame sensing shall be accomplished with a flame rod mounted in the burner mounting plate, designed for easy removal for inspection or replacement.

4.0 
CONTROL PANEL

A NEMA 1 type enclosure is furnished and located at the front of the boiler to house the following components:

A.
The Boiler shall include a Computerized Boiler Burner control which shall be an integrated, solid state digital micro-processor modulating device, complete with sequence indication, fault reset, mode selection, and configurable parameter settings. It shall be mounted at the front of the boiler panel for easy access and viewing. The controller combines flame supervision, burner sequencing, modulating control, and operating limit control.

B.
Controller shall provide for both flame safeguard and boiler control and shall perform the following functions:

1. 
Burner sequencing with safe start check, pre-purge, electronic direct spark ignition, and post purge. Flame rod to prove combustion.

2. 
Flame Supervision. The control shall provide pre-purge and post- purge and shall maintain a running history of operating hours, number of cycles, and the most recent 15 faults. The control shall be connected to a touchscreen display interface that will retrieve this information.

3. 
Safety Shutdown with display of error.

4. 
Modulating control of the variable speed fan for fuel/air input relative to load requirements.

5. 
Gas pressure supervision,  high and low.

6. 
Combustion Air Proving Supervision.

7. 
High Air Pressure (back draft too high) supervision.

8. 
The active steam pressure and set-point pressure shall be displayed at all times. Output shall be modulating PID set point control via analog signal.

9. 
Controller shall be capable of Modbus communication to interface with PC or Building Energy Management System.

C.
All parameter input control set-points shall be factory pre-configured with jobsite conditions programmed at the time of initial operation.

D.
Demand switch.
E.
Provide terminals for control interface wiring, customer connections, and connections for incoming power.

F.
Install solid state circuit boards for water level controls.

G.
Selectable Options: Alarm Light Package to provide indication of Low Water, Flame Failure, Load Demand, Fuel Valve On, including a horn with silencing for alarm conditions.

5.0 
PERFORMANCE

The proposed Boiler shall provide the following operating performance targets for

Natural Gas:

A.
Efficiency - Fuel to Steam Efficiency shall be guaranteed at 85% for

15#  steam. For 150# steam operating at 125# the guaranteed Fuel to Steam Efficiency shall be 83% and 85% with optional flue gas economizer. Efficiency rating shall account for radiation and convection losses.

B.
Emissions - NOx emissions shall be less than 20 PPM corrected to

3% O2 and less than 10 PPM CO over the operating range of the burner turndown. If emissions exceed this level, the boiler manufacturer shall correct at their expense until this level is achieved on a repeatable basis.

C.
Noise - Sound shall not exceed 70 dBA at high fire when measured 3 feet in front of the burner.

D.
Radiation losses shall be less than 0.5% of the rated input at maximum firing.

E.
Steam quality shall be 99.5% at maximum firing regardless of operating pressure.

6.0 
WARRANTY

The package boiler shall be warranted for a period of one year from date of start-up or

18 months from shipment whichever shall occur first.

7.0 
OPTIONAL ECONOMIZER PACKAGE
For application with  150# Design Model CFH, an economizer  package shall be

factory installed and piped to increase operating efficiency to 85%.  The factory installed package shall include an economizer coil located in the rear of the boiler, integral to the stack outlet with integral make-up water supply and outlet piping. A vertical stainless steel feedwater tank complete with a continuous running pump shall be provided with integral piping. This piping shall include the feedwater make-up stop valve, check valve, and on/off electric make up valve. The make-up valve shall be factory wired to the on/off pump control. Feedwater piping shall include by-pass piping so that water circulates through the economizer at all times.















