[image: image1.png]CleaverBrooks' b



[image: image2.png]CleaverBrooks' b





Model 5 Boilers
Hot Water Specifications
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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.
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PART 1 
GENERAL 
1.1 
BOILER CAPACITY

A.
The hot water boiler shall be Cleaver-Brooks Model 5, Series  
 (100, 200, 700),  
bhp, designed for 140 psig hot water. The maximum supply temperature will be  
°F, and the minimum return water temperature will be  

°F. The minimum operating temperature of the boiler shall be 170 °F. (Series
100 - No. 2 oil; 200 - No. 2 oil and gas; 700 - gas.)

B.
The boiler shall have a maximum output of  
Btu/hr, or  
 hp, when fired with No.2 oil and/or natural gas  

Btu/cu-ft. Safety relief valves shall be set at  
psig.

C.
Electrical power available will be  
volts,  
phase,

 
Hz. All electrical service connections shall be made to an electrical entrance box mounted on the right hand side of the boiler.

PART 2 
PRODUCTS
2.1 
BOILER DESCRIPTION

A.
The boiler shall be an all steel membrane wall watertube boiler with
3-pass gas travel. It shall be mounted on a heavy duty steel frame with integral forced draft burner and burner controls. The complete packaged boiler-burner unit shall be approved by Canadian Standard Association and shall have the CSA label affixed to the front head. The boiler shall be completely assembled and fire tested at the factory.

B.
The boiler shell must be constructed and hydrostatically tested in accordance with the ASME Boiler and Pressure Vessel Code. It must receive authorized boiler inspection prior to shipment. A copy of the inspection report shall be furnished to the purchaser.

C.
Two lifting eyes shall be located on top of the boiler.

D.
Two downcomers shall be located at the rear of the boiler and totally insulated from the generating tubes. The generating tubes shall be

2" OD SA-178 Grade A with.095”  wall thickness. The downcomers shall be 2-1/2” OD for 35 and 47 hp; 3" OD for 59 to 83 hp and 4" OD for 95 to 143 hp. Material shall be SA-178-A and the 2-1/2” and 3" downcomers shall have a 0.105" wall. The 4" downcomers

shall have a 0.135" wall.
E.
The upper drum shall be 20" OD schedule 20, SA-53-B seamless pipe with.375”  wall. The lower drum shall be 6" nominal pipe size, SA-53-B seamless pipe with.312” wall.
F.
Refractory shall be limited to the furnace floor, insulating the lower drum, the burner throat tile, and to the formed rear access door which unbolts for ease of entry and/or inspection. High-temperature insulation shall be installed on the front wall of the furnace.

G.
Observation ports shall be provided at each end of the boiler for visual inspection of the pilot and main flame conditions.

H. 
The exhaust gas vent shall be located at the rear of the boiler on the top centerline. A stack thermometer shall be shipped loose for field installation.

I. 
Inspection openings shall be provided in the convection area.
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J.
The boiler insulation shall be a minimum of 2" fiber glass blanket.

This insulation shall be covered with a corrugated sheet metal lagging. The lagging and insulation shall be arranged for easy removal and reinstallation if required. The entire boiler, base frame, and other components shall be factory painted before shipment using a hard finish enamel.

2.2 
SOOT CLEANING

A.
Soot washer lances shall be provided in the convection area of the boiler measuring full length of the pressure vessel. Each lance shall be provided with a shutoff valve and the assembly shall be capable of rotating 360 °F. This shall ensure complete washing of the convection zone while the boiler is operating in the low fire mode.

B.
Soot washer troughs shall be provided at the bottom of the boiler.

These shall be furnished for each convection side running the full length of the boiler with 2" drain connections at the boiler rear. Inspection/cleanout openings for each trough shall be located at the front of the boiler.

2.3 
BOILER CONNECTIONS

A.
The hot water outlet connection shall be located on the top centerline of the boiler and the return connection shall be located at the rear of the lower drum. The design of the boiler shall provide jet induced circulation, which shall mix the return water with the hot water within the boiler.

B.
A dip tube shall be included as an integral part of the hot water outlet. An air vent tapping shall be located on the top centerline of the boiler for connection to an expansion tank.

C.
Handholes shall be provided at the end of the lower drum and in the rear of the upper drum for inspection of the water side surfaces.

2.4 
BOILER TRIM

A.
The low water cutoff switch shall be a probe type, mounted in the top center-line of the boiler. It shall be wired into the burner control circuit to prevent burner operation if the boiler water falls below a proper level.

B.
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 on excessive water temperature. The sensing elements shall be located adjacent to the outlet connection.

C.
A hot water circulating pump shall be mounted between the supply and return water connections (standard on ASME Section IV heating boilers only). This pump will blend the supply and the system return water. It will ensure a minimum continuous circulation at all times to a level of 10 boiler water changes per hour.

D.
A combination  pressure-temperature gauge shall be located on the boiler.

E.
Water relief valves shall be provided of a type and size to comply with ASME Code requirements.

[image: image6.png]CleaverBrooks' b



Section B2-43
Rev. 03-08
2.5 
BURNER

A.
Burner Description
1. 
All air for combustion shall be supplied by a forced draft blower mounted in the front head (windbox), above the burner, to minimize vibration and noise level.

2. 
The impeller shall be an enclosed centrifugal fan type, properly balanced and directly connected to the blower motor shaft.

3. 
The maximum sound level shall not exceed 80 dBA measured

3 feet in front of the boiler.

4. 
The oil burner shall operate on the low-high-low principle and must return to the low fire position prior to ignition.

5. 
The gas burner shall operate on the full modulation system and must return to the low fire position prior to ignition.

6. 
The burner shall remain in the low fire position during ignition and until main flame has been proven.

B.
Gas Fired Burner
1. 
The burner shall be integral with the front head of the boiler and shall be the high radiant multi-port type approved for operation with natural, manufactured, or mixed gas.

2. 
Automatic electric ignition of the premix gas pilot shall be furnished. A UV flame detector shall monitor the pilot, preventing the primary fuel valve from opening until the pilot flame has been established.

3. 
A single damper motor shall control the combustion air damper and the butterfly gas valve. The damper motor shall regulate the fire according to system demand in response to the boiler mounted temperature/pressure control.

4. 
The gas burner piping system on the unit shall include a primary gas shutoff valve. It shall be controlled by the programming relay to start or stop the burner and to close automatically in the event of power failure, flame failure, excessive pressure or temperature, high or low gas pressure, or a low water condition. A lubricated shutoff cock shall be located ahead of the primary valve for manual shutoff.

5. 
A plugged leakage test connection and a lubricated plug cock are provided as a means for a tightness check of the primary shutoff valve.

6. 
A gas pressure regulator shall be factory mounted and piped for proper pressure regulation to the burner.

7. 
Gas Train Components
8. 
The primary shutoff valve shall be a motorized type. High and low gas pressure switches shall be provided.

C.
No. 2 Oil Fired Burner
1. 
The burner shall be integral with the front head of the boiler. It shall be the pressure atomizing type approved for operation with commercial grade No.2 oil.
2. 
The burner shall operate on the low-high-low principle, and must return to the low-fire position prior to ignition.
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3. 
The burner shall remain in the low-fire position during ignition, and until low fire and main flames have been proven.

4. 
Automatic electric ignition of the low-fire oil supply shall be provided with a 10,000 volt transformer and heavy duty electrodes. The ignition period shall be monitored with an electric scanner of the UV principle to confirm the presence of the low fire oil flame.

Notice
Optional insurance compliance may require a premix gas pilot in lieu of electric
ignition.
5. 
The combustion air damper, low-fire, and high-fire oil valves shall be operated by a single damper control motor. This motor shall regulate the fire according to system demand in response to the boiler mounted high-low fire temperature/pressure control.

2.6 
OIL SYSTEM
A.
An oil pump shall be provided. The oil pump, integral with the burner, shall include a built-in relief valve and self- cleaning strainer. The pump shall be belt driven from the blower motor.

B.
The fuel oil system shall include supply and return tubing to a terminal block, oil pressure gauge, shutoff cock, and four solenoid oil shutoff valves. These items shall be factory mounted on the front head.

2.7 
NO.2 OIL AND GAS BURNER A.
General

1. 
The burner shall be integral with the front head of the boiler. It shall be the pressure atomizing type for oil and high radiant multi-port type for gas. The burner must be approved for operation with either commercial grade No.2 oil or natural gas.

2. 
The oil burner shall operate on the low-high-low principle, and must return to the low-fire position prior to ignition.

3. 
The gas burner shall operate on the full modulation system and must return to the low fire position prior to ignition.

4. 
The burner shall remain in the low-fire position during ignition and until main flame has been proven.

5. 
Automatic electric ignition of the premix gas pilot shall be provided. A UV flame detector shall monitor the pilot to prevent the primary fuel valve from opening until the pilot flame has been established.

6. 
A single damper motor shall control the combustion air damper, high and low fire oil valves, and the butterfly gas valve. The damper motor shall regulate the fire according to system demand in response to the boiler mounted high-low fire temperature/pressure control.

B.
Oil System
1. 
An oil pump shall be included. The oil pump, integral with the burner, shall include a built-in relief valve and self-cleaning strainer. The pump shall be belt-driven from the blower motor.
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2. 
The fuel oil system shall include supply and return tubing to a terminal block, oil pressure gauge, shutoff cock, and four solenoid oil shutoff valves. These items shall be factory mounted on the front head.

C.
Gas System
1. 
The gas burner piping system on the unit shall include a primary gas shutoff valve. It shall be controlled by the programming relay to start or stop the burner and to close automatically in the event of power failure, flame failure, excessive pressure or temperature, high or low gas pressure, or a low water condition. A lubricated shutoff cock shall be located ahead of the primary valve for manual shutoff.

2. 
A plugged leakage test connection and a lubricated plug cock are provided as a means for a tightness check of the primary shutoff valve.

3. 
A gas pressure regulator shall be factory-mounted and piped for proper pressure regulation to the burner.

D.
Gas Train Components
1. 
The primary shutoff valve shall be a motorized type. High and low gas pressure switches shall be provided.

2.8 
BURNER AND FLAME FAILURE CONTROLLER

A combustion safeguard control shall be provided to control ignition, starting and stopping the burner and provide precombustion and postcombustion purge periods. It shall stop burner opera- tion in the event of ignition, pilot or main flame failure. Trial for ignition shall be limited to 10 seconds.

2.9 
CONTROL PANEL

A.
The control panel shall be mounted on the front head of the boiler and shall be conveniently located for the operator. It shall be a NEMA 1A rated enclosure and have a Yale key lock.

B.
Each boiler shall be factory-equipped with a flame safeguard controller that provides technology and functions equal to the Cleaver-Brooks Model CB100.

C.
Flame safeguard controller shall be microprocessor based, with self- diagnostics, non-volatile memory, and a message center with a vocabulary of 42 different messages. Messages shall scroll across

an alpha-numeric display and provide sequence status and failure mode information. The controller shall have a fixed operating sequence incapable of being manually altered. The sequence will include start, pre-purge, pilot and main fuel ignition run and post- purge cycles.

D.
Controller shall be the non-recycle type for maximum safety that will shutdown the burner and indicate as a minimum the following trip functions: pilot and main flame failure, high and low fire proving switch faults, running interlocks open, false flame signal and fuel valve open.
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E.
The controller shall have a run/test switch. It will allow interruptions to sequence just after pre-purge, during pilot ignition trial, and during run cycles for adjustments to firing rate motor, damper linkages and pilot flame for turndown tests.

F.
In addition to the above functions, the controller shall:

1. 
Display history of operating hours and totals of completed on- off cycles.

2. 
Provide a constant flame signal strength read-out.

3. 
Have provisions for a remote display capability.

G.
The panel shall contain the blower motor starter, control circuit fuses, control circuit transformer, and control switches. A damper positioning switch shall be provided to permit selection of automatic firing or manual selection of low or high fire.

1. 
A terminal board shall be provided to which all wires entering or leaving the panel shall be connected.

2. 
All electrical equipment shall be in conformity with the Canadian Standard Association requirements. Oil, heat and moisture resistant wire shall be used and shall be number coded.

3. 
A low fire hold timer shall be mounted in the panel and wired to hold the boiler in a low firing mode, for a minimum of 10 minutes, each time the boiler cycles on. This low fire hold timer ensures gradual boiler warm up.
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