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MODEL CBR

125-800 HP Boilers

FEATURES AND BENEFITS

¥
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125-800hp.

Steam and hot water.

Same available pressures as efivalent Model CB/CBLE/CBW/4WI.
Capable of firing natural gas, #2-#6 oil, bio-gas, digestergas or town gas.
Low NOx capabilitiesNnatural gas only.

Containerization from 125-800 hp will reduce delivered to job site price for
large boilers that would otherwise be shipped on flatracks.

Enhanced heat transfer technology exbles Cleaver-Brooks to reduce the
number of tubes, thus reducing the osrall weight and shell diameters while
maintaining high fuel-to steam efficiency.

Integral burner design.

Allows interchangeability of burner spare parts for Models CB/CBLE/CBR.
Enables us to offer 50/60Hz with no price surcharge.

Corrugated furnace wilbe standard equipment.

.0950 tubes will be standard. (.1050 thes can be supplied at an additional
cost.)

Level master will be standard equipment.

The CBR can be ordered with Hawk ICS as well as all other boiler extras
which are available for Model CB/CBLE/4WI boilers.

Same factory warranty as is appliedo all other Cleaver-Brooks products.

The CBR will be manufactured in thel.S. at our facility in Thomasville,
Georgia.

Locally available spare parts and after sales services through exclusive
Cleaver-Brooks representatives around the world.

DIMENSIONS AND RATINGS
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Dimensions and ratings for the Model CBR boilers are shown in the
following tables and illustrations:

Table A10-1. Model CBR Steam Boiler Ratings

Table A10-2. Model CBR Hot Water Boiler Ratings
Table A10-3. Safety Valve Openings

Table A10-4. Relief Valve Openings

Figure A10-1. Model CBR Steam Boiler Dimensions
Figure A10-2 Model CBR Hot Water Boiler Dimensions

Figure A10-3. Space Required to OpeRear Head on Model CBR Boilers
Equipped with Davits

Figure A10-4. Model CBR Boiler Mounting Piers
Figure A10-5. Lifting Lug Locations, Model CBR Boilers




MODEL CBR 125-800 HP Boilers
Table A10-1. Model CBR Steam Boiler Ratings
BOILER H.P. 125 150 200 250 300 350 400 500 600 700 800
RATINGS - SEA LEVEL TO 700 FT.

Rated Capacity (Ibs-steam/hr from
and at 212 OF) 4313 | 5175 | 6900 | 8625 | 10350 | 12075| 13800 | 17250 | 20700 | 24150 | 27600
Btu Output (1000 Btu/hr) 4184 | 5021 | 6695 | 8369 | 10043 | 11716 13390 | 16738 | 20085 | 23433 | 26780

APPROXIMATE FUEL CONSUMPTION AT RATED CAPACITY BASED ON NOMINAL 80% EFFICIENCY
Light Oil gph (140,000 Btu/gal) 37.4 44.8 59.8 74.7 89.7 | 1046 | 1195 | 1494 | 179.3 | 209.2 | 239.1
Heavy Oil gph (150,000 Btu/gal) | 34.9 | 418 | 558 | 69.7 | 83.7 | 97.6 | 111.6 | 139.5 | 167.4 | 195.3 | 223.2
Gas CFH (1000 Btu) 5230 | 6277 | 8369 | 10461 | 12553 | 14645 16738 | 20922 | 25106 | 29291 | 33475
Gas (Therm/hr) 52.3 62.8 83.7 | 104.6 | 1255 | 146.5) 167.4 | 209.2 | 251.1 | 2929 | 334.8

POWER REQUIREMENTS - SEA LEVEL TO 700 FT. (60 HZ)
Blower Motor hp (60 ppm)A 712 | 10 15 | 712 | 15 20 10 15 30 40 50
Blower Motor hp (30 ppm)A 10 15 20 15 20 30 15 25 40 60 75
Oil Pump Motor, hp, No. 2 Oil 1/2 1/2 1/2 1/2 3/4 3/4 3/4 3/4 3/4 1 1
Oil Pump Motor, hp, No. 6 Oil 1/2 1/2 1/2 1/2 1/2 3/4 3/4 3/4 3/4 3/4 3/4
Air Compressor Motor hp 3 3 3 5 5 5 7-12 | 7-1/2 | 7-1/2 | 7-1/2 | 7-1/2
Heavy Oil Heater kw B 5 5 5 72| 7TL2 | 712 | 71/2 | 71/2C| 71/2C| 71/2€| 7 1/2€
BOILER DATA

Heating Surface sq-ft. (Fireside) | 459 | 459 | 641 | 764 | 966 | 1238 | 1226 | 1374 | 1794 | 2535 | 2535

Notes:

A. Blower motor size for boiler operating pressures 125 psig and less, contact your local Cleaver-Brooks authorized representative for higher pressures and altitude.
B. Oil heater sized as a combination steam-electric heater. For straight electric heaters, contact your local Cleaver-Brooks authorized representative.

C. 10 KW Oil heater for low pressure.

Table A10-2. Model CBR Hot Water Boiler Ratings

BOILER H.P.

| 125 | 150 | 200 | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 |

RATINGS - SEA LEVEL TO 700 FT.

Btu Output (1000 Btu/hr)

| 4184 | 5021 | 6695 | 8369 | 10043 | 11716 13390 | 16738 | 20085 | 23433 | 26780 |

APPROXIMATE FUEL CONSUMPTION AT RATED CAPACITY BASED ON NOMINAL 80% EFFICIENCY

Light Oil gph (140,000 Btu/gal) 374 | 448 | 59.8 | 747 | 89.7 | 104.6 | 119.5| 149.4 | 179.3 | 209.2 | 239.1
Heavy Oil gph (150,000 Btu/gal) 349 | 418 | 55.8 | 69.7 | 83.7 | 97.6 | 111.6 | 139.5 | 167.4 | 195.3 | 223.2
Gas CFH (1000 Btu) 5230 | 6277 | 8369 | 10461 | 12553 | 14645] 16738 | 20922 | 25106 | 29291 | 33475
Gas (Therm/hr) 52.3 | 62.8 | 83.7 | 104.6 | 1255 | 146.5| 167.4 | 209.2 | 251.1 | 292.9 | 334.8
POWER REQUIREMENTS - SEA LEVEL TO 700 FT. (60 HZ)
Blower Motor hp (60 ppm) 712 10 15 712 15 20 10 15 30 40 50
Blower Motor hp (30 ppm) 10 15 20 15 20 30 15 25 40 60 75
Oil Pump Motor, hp, No. 2 Oil 1/2 1/2 1/2 1/2 3/4 3/4 3/4 3/4 3/4 1 1
Oil Pump Motor, hp, No. 6 Oil 1/2 1/2 1/2 1/2 1/2 3/4 3/4 3/4 3/4 3/4 3/4
Air Compressor Motor hp 3 3 3 5 5 5 7-12 | 7-1/2 | 712 | 7-12 | 7-1/2
Heavy Oil Heater kW A 5 5 5 712 | 712 | 71/2 10 10 10 10 10
BOILER DATA

Heating Surface sqg-ft. (Fireside) | 459 | 459 |

644 | 764 | 966 | 1238 | 1226 | 1374 | 1794 | 2535 | 2535 |

Notes:

A. Oil heater sized as a straight electric heater.
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MODEL CBR 125-800 HP Boilers
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Figure A10-1. Model CBR Steam BoileDimensions and Weights - Sheet 1 of 2
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MODEL CBR 125-800 HP Boilers
BOILER H.P. I om] 125 | 150 | 200 | 250 | 300 350 | 400 500 600 700 800
LENGTHS
Overall Length (60 PPM system) A 196.5 | 199.5 | 2315 207 226 258 224 230 266 300 301
Overall Length (30 PPM system) A 199.5 | 200.5 | 233.5 211 228 260 225 234 267 302 303
Shell B 149 149 180 156 171 201 167.75 168 200 233 233
Base Frame C 136 136 167 143 158 188 150 155 187 220 220
Front Head Extension (60 PPM system) D 28 31 32 28 32 34 29 30 34 35 36
Front Head Extension (30 PPM system) D 31 32 34 32 34 36 30 34 35 37 38
Rear Head Extension E 19.5 19.5 19.5 23 23 23 32 32 32 32 32
Shell Ring Flange to Base F 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Rear Ring Flange to Base G 12,5 12.5 12.5 12.5 12,5 12.5 12.5 12.5 12,5 12.5 12,5
Shell Flange to Steam Nozzle 15 psi H 90 90 96 96 98 112 101 101 96 112 112
Shell Flange to Steam Nozzle 150 psi H 84 84 96 96 98 112 100 100 96.25 112.75 |112.75
Front Shell Extension P 12 12 12 15 15 15 17 17 17 17 17
Over Tubesheets \Y 137 137 168 141 156 186 146 151 183 216 216
WIDTHS
Overall Width | 85 85 85 92 92 92 109 109 109 109 109
I.D. Boiler J 60 60 60 67 67 67 83 83 83 83 83
Center to Water Column K 45 45 45 48.5 48.5 48.5 56.5 56.5 56.5 56.5 56.5
Center to Outside Davit/Hinge KK 35 35 35 45.5 45.5 45.5 45.5 45.5 45.5 45.5 45.5
Center to Lagging L 33 33 33 36.5 36.5 36.5 44.5 44.5 44.5 44.5 44.5
Center to Auxiliary LWCO LL 40 40 40 43.5 43.5 43.5 52.5 52.5 52.5 52.5 52.5
Base Outside M 52.5 52.5 52.5 51 51 51 60 60 60 60 60
Base Inside N 44.5 44.5 44.5 43 43 43 47 47 47 47 47
HEIGHTS
Overall Height 00 87 87 87 102.5 | 102.5 | 1025 | 1205 120.5 120.5 120.5 | 120.5
Base to Vent Outlet (¢} 87 87 87 94.5 94.5 94.5 112 112 112 112 112
Height of Base Frame Q 12 12 12 12 12 12 14 14 14 14 14
Base to Bottom of Boiler R 16 16 16 14 14 14 16 16 16 16 16
Base to Steam Outlet X 82.375 | 82.375 | 82.375] 90.25 | 90.25 | 90.25 108 108 108 108 108
BOILER CONNECTIONS
Feedwater Inlet (Both Sides) S 1.5 15 2 2 2 2.5 2.5 2.5 2.5 2.5 2.5
Surface Blowoff (150 Ib only) T 1 1 1 1 1 1 1 1 1 1 1
Steam Nozzle 15 |b (See Note "A") U 8 8 10 12 12 12 12 12 12 12 12
Steam Nozzle 150 Ib (See Note "B") U 4 4 4 6 6 6 6 8 8 8 8
Blowdown-Front & Rear (15 Ib) W 1.5 15 2 2 2 2 2 2 2 2 2
Blowdown-Front & Rear (150 Ib) W 1.5 15 15 1.5 15 1.5 2 2 2 2 2
Chemical Feed Z 1 1 1 1 1 1 1 1 1 1 1
ENT STACK
ent Stack Diameter (Flanged) ] BB 16 | 16 | 16 | 20 | 20 20 | 24 24 24 24 24
MINIMUM CLEARANCES
Rear Door Swing DD 32 32 32 36 36 36 45 45 45 45 45
Front Door Swing EE 67 67 67 75 75 75 80 80 80 80 80
[Tube Removal - Rear FF 139 139 170 143 157 187 147 152 184 217 217
[Tube Removal - Front GG 127 127 158 128 142 172 130 135 167 200 200
MINIMUM BOILER ROOM LENGTH ALLOWING FOR DOOR SWING AND TUBE REMOVAL FROM:
[Thru Window or Door RD 248 248 279 267 282 312 288 293 325 358 358
Front of Boiler RF 308 308 370 320 349 409 338 348 412 478 478
Rear of Boiler RR 355 355 417 374 403 463 390 400 464 530 530
WEIGHTS IN LBS
Normal Water Weight 6,950 | 6,950 | 8,350 | 8,400 | 9,050 | 10,550 | 11,650 | 11,900 | 14,150 | 15,700 |15,700]
IApprox. Shipping Weight - (15 psig) 11,850 | 11,850 | 13,550 | 15,400 | 17,550 | 19,750 | 26,450 | 27,100 | 30,700 | 35,700 |35,700
[Approx. Shipping Weight - (150 psig) 13,000 | 13,000 | 14,850 j 18,100 | 19,300 | 20,750 | 29,050 | 29,750 | 32,400 | 37,600 |37,600f
JApprox. Shipping Weight - (200 psig) 13,200 | 13,200 | 15,100 § 19,250 | 20,300 | 23,300 J 29,800 | 30,150 | 34,850 | 38,800 |38,800)
NOTES:
Accompanying dimensions, while sufficiently accurate for layout purposes, must be confirmed for construction by certified dimension
All Connections are Threaded Unless Otherwise Indicated:
Note "A": ANSI 150 psig Flange
Note "B": ANSI 300 psig Flange
Figure A10-1. Model CBR Steam Boiler Dimensions and Weights - Sheet 2 of 2
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MODEL CBR 125-800 HP Boilers
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Figure A10-2. Model CBR Hot Water Boiler Dimensions - Sheet 1 of 2
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MODEL CBR 125-800 HP Boilers
BOILER H.P. [ om [ 125 150 200 250 300 350 400 500 60d 700 80D
LENGTHS
Overall Length (60 PPM system) A 196.9 199.5 231]5 20 276 238 2p4 230 266 BOO Bo1
Overall Length (30 PPM system) A 199.4 200.5 233[5 211 228 260 2p5 234 267 B02 303
Shell B 149 149 180 156 171 201 163 168 204 23 23B
Base Frame C 136 136 167 143 158 188 150 155 147 220 2p0
Front H ead Ex tension (60 PPM system) O 28| 31 37 28 3p 34 29 30 B5 B6
Front H ead Ex tension (30 PPM system) O 31 32 34 32 34 36 30 34 5 B7 38
R ear Head Extension E 195 19.5 19.5 23 23 23 32 32 3p 32 32
Shell Ring Flange to Bas e F 0.5 0.5 0.5 0.5 0.4 0.5 0. o5 0i5 g5 0.5
R ear Ring Flange to Base G 12.5 12.1 125 12]5 125 125 1p5 2.5 125 2.5 12.5
Shell Flange to R eturn H 102 102 131] 1156 130[5 160.5 12475 1275 15125 184.75 184.75
Shell Flange to Outlet HH 136 136 167 143 157 181 151j75 15175 18p.75 216.25 2[16.25
Front Shell Extension P 12 12 12 15 15 15 17 17| 17 17 17
Over Tubes heets Vv 137 137 168 141 156 186 14p 1591 183 2ll6 16
W ID THS
Overall W idth I 75.5 75.5 75.5 82 82 82 100 100) 104 10 10D
1.D. Boiler J 60 60 60 67 67 67 83 83 83 83 83
C enter to Entrance Box K 425 42.5] 424 45. 45 45|5 5595 55.5 55.5 g5.5 5.5
C enter to O utsi de Davit/Hinge KK 35 35 35 459 45, 45 45|5 455 455 455 455
C enter to Lagging L 33 33 33 36.5 36.5 36.5 445 445 44]5 445 44.5
Base Outs ide M 52.5 52.5 52.5 51 51 51 60 60) 6( 6 6
Base Inside N 445 445 445 43 43 43 47 47 47 47 41
HEIGHTS
Overall Height 00 87 87 87 102.5 102§ 102.5 120]5 12d5 120.5 12p.5 120.5
Base to Vent Outlet [¢) 87 87 87 94.5 94.5 94. 112 11p 112 112 12
H ei ght of Base Fram e Q 12 12 12 12 12 12 14 14 14 14 i
Base to Bottom of Boiler R 16 16 16 14 14 14 16 16 16| 14 16
Base to Return & Outlet X 82.379 8237p 82375 90.25 90.p5 90[25 18 108 08 Los 108
BOILER CON NEC TION S
W ater Return (See Note "A") T 6 6 6 8 8 8 10 10 12 12] 12
W ater Outlet (See Notes "A & B") u 6 6 6 8 8 8 10 10 12 12| 12
D rain-Front & Rear W 15 15 2 2 2 2 2 2 2 2 2
Air Vent Y 15 15 15 15 15 15 2 2 2 2 2
VENT STACK
Vent Stac k Diameter (Flanged) | B 16 16 16 20 20) 2 24 24 2 P 24
MINIMUM CLEARAN CES
R ear Door Swing DD 32 32 32 36 36 36 45 45 45 45 45
Front D oor Swing EE 67 67 67 75 75 75 80 80 80 80 80
Tube Removal - Rear FF 139 139 170 143 157 18f 147 152 184 7 217
Tube Removal - Front GG 127 127 158 128 142 172 13D 135 167 2po 200
MINIMUM BOILER ROOM LENGTH ALLOW ING FO R DOOR SW ING AN D TUBE R EMOVAL FROM:
Thru Window or Door RD 248 248 279 267 282 312 284 29 32k 3598 358
Front of Boi ler RF 308 308 370 320 349 409 339 344 41p 478 478
R ear of Boiler RR 355 355 417 374 403 463 39( 40 464 530 530
W EIGHTS IN LBS
N ormal Water W eight 10,80p 10,80 13,080 11,7560 12,750 15,000 16/900 17,150 20,500 »3,250  [23,250
Approx. Shipping W eight - (30 psig) 11,850 11,840 13,550 15400 17550 19750 26,400 27,100 0,700 [35,700 |35,700
Approx. Shipping W eight - (125 psig) 13200 13240  151p0 18,350 184400 20,700 29,400 28,150 B1,900 37,050 | 37,050

NOTES:

Accompanying dimensions, while sufficiently accurate for laymuposes, must be confirmed fmmnstruction by certified dimeion diagram/drawing.

All Connections are Threaded Unless Otherwise Indicated:

Note "A": ANSI 150 psig Flange

Note "B": Water Outlet includes 2" Dip Tube

Figure A10-2. Model CBR Hot Water Boiler Dimensions - Sheet 2 of 2
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MODEL CBR 125-800 HP Boilers
Table A10-3. Steam Boilg Safety Valve Openings
VATVE
SETTING 15 PSIG STEAM 150 PSIG STEAM 200 PSIG STEAM 250 PSIG STEAM
NO. OF OUTLET NO. OF OUTLET NO. OF OUTLET NO. OF OUTLET
BOILER HP VRA|I§V%S SIZE(IN.) I vaLves | size(N) | vALveEs | sizEan) | VALVES | SIZE(IN)
Q REQD REQD REQD
125 1 2-1/2 1 2 1 1-1/2 1 1-1/2
M 1172 M 1174
150 1 3 2 () 1174 2 )1 2 1
@ 2172 - @) 1-1/4 -
200 2 oF: 2 1-1/2 2 (1) 1.1/ 2 1-1/4
- 2 @) 1172 M 1172
250 2 2112 2 1) 1-1/2 2 1) 1-1/4 2 (1) 1-1/4
@) 2172 @2 - M) 1172
300 2 1) 3 2 @) 1-1/2 2 1-172 2 1) 1-1/4
350 2 3 2 2 2 (1()1%_21,2 2 1) 1-1/2
@) 2172 O M2
400 2 3 2 1) 2 2 @) 1172 2 1) 1-1/2
23 @) 2172 M2 M2
500 3 ) 2-1/2 2 Q)2 2 @) 2-1/2 2 @) 1-1/2
B (12
600 3 3 2 2-1/2 2 (1) 2172 2 2
@) 3 ) 2172 - @) 2172
700 4 Q) 2-1/2 3 1) 1-1/2 2 2112 2 1) 1-1/2
) 2112 - @) 2172
800 4 3 3 )3 2 2-1/2 2 )2
NOTE: Valve manufacturers are Kunkle, Consolidated or Conbraco, depending on availability. Table revised 04/2012.
Table A10-4. Hot Water Boiler Relief Valve Openings
VALVE
SETTING 30 PSIG HW 125 PSIG HW 150 PSIG HTHW
NO.OF |OUTLETSIZE][ NO.OF |OUTLETSIZE[ NO.OF | OUTLET SIZE
BOILER VALVES (IN.) VALVES (IN.) VALVES (IN.)
HP REQ'D REQ'D REQ'D
125 1 2-1/2 1 1-1/4 2 1-1/2
] ] @) 1-172
150 1 2-1/2 1 1-1/4 2 )2
H1
200 2 1) 2172 2 1 2 2
1) 1-1/4 12
250 2 1) 2-1/2 1 2 2 @) 2-12
(1) 2 (12
300 2 1) 2-1/2 1 2 2 @) 2-1/2
350 2 2-1/2 1 2-1/2 2 2-1/2
(1)1 3 (1)2
400 3 ) 2.1/ 1 2-1/2 2 )3
1) 2 ] 1) 2-172
500 3 &)1 1 2-1/2 2 )3
B 1
600 3 (3) 2-1/2 2 ) 2.1/ 2 3
(1) 2 1 (13
700 4 (3)2-1/2 2 1) 2-1/2 3 2) 2-1/2
B (1)2 (2)3
800 4 2-1/2 2 ) 2172 3 W) 3102

NOTE: Relief valve is Kunkle #537 for 30# & 125#(Section 1V) boiler and is Kunkle #927 for 150# HTHW(Section 1) boiler.
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MODEL CBR

125-800 HP Boilers
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MINIMUM REAR
MAXIMUM SIDE
/
DIMENSIONS (INCHES)
BOILER
H.P. A B C D E
125-200 33" 55" 45" 68" 32"
250-350 | 36.5" | 65" 51" 83" 35"
c 400-800 | 44.5" | 86" 64" 99" 57"
E §\
/ MAXIMUM REAR
MINIMUM SIDE

/

Figure A10-3. Space Required to Open Rear Hal on Model CBR BoilersEquipped with Davits

POSITION

Boiler HP Motor HP Hole Number
10 1
400-800
20-30 2
50-75 3

3
POSITION

BOILER
REAR

10

Figure A10-4. Front Davit Support
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MODEL CBR 125-800 HP Boilers
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FRONT VIEW RIGHT SIDE VIEW

BOILER DIMENSIONS (INCHES)
H.P. A B C D E F G H J
125-150 | 6" 9" | 136" | 39.5"| 57.5"| 4" | 445"| 10" | 9.75"
200 6" 9" | 167" | 39.5"| 57.5"| 4" | 445"| 10" | 9.75"
250 6" | 12" | 143" | 48" | 72" | 4" | 56" | 10" | 22
300 6" | 12" | 158" | 48" | 72" | 4" | 56" | 10" | 22
350 6" | 12" | 188" | 48" | 72" | 4" | 56" | 10" | 22
400-500 | 6" | 14" |154.75" 51.38"| 79.38"| 6.5" |58.88"| 12" |22.75"
600 6" | 14" |186.75"51.38"|79.38" | 6.5" 58.88" | 12" | 22.75"
700-800 | 6" | 14" |219.75751.38"|79.38" | 6.5" [58.88" | 12" | 22.75"
NOTE:

1. ALL NUMBERS IN TABLE ARE IN INCHES.

2. 6 INCH HIGH MOUNTING PIERS REOMMENDED FOR USE BENEATH THE BOILER
BASE FRAME. THE USE OF THESHERS PROVIDES INCREASED INSPECTION
ACCESSIBILITY TO THE PIPING BENEATH THE BOILER AND ADDED HEIGHT FOR
WASHING DOWN THE AREA BENEATH THE BOILER.

\_ /

Figure A10-5. Model CBR Boiler Mounting Piers
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MODEL CBR

125-800 HP Boilers

~
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D~{=D FRONT B—1 C |
HOLE (TYP.
" “ FLANG NEAR  FAR (TYP)
SIDE  SIDE
n [l o
\t | I
A
| o o |
FRONT VIEW RIGHT SIDE VIEW
DIMENSIONS (INCHES)
BOILER
H.P. A B c D E
125-150 ALL 80.25" | 29.75" | 835" | 10" | 3"
200 ALL 80.25" | 29.75" | 1145 | 10" | 3"
STEAM |87.12" | 36" | 84" | 10" | 3
250
HOT WATER 87.12" | 36" | 93" | 10" | 3"
STEAM |87.12"| 36" | 99" | 10" | 3
300
HOT WATER 87.12" | 36" | 108" & 10" | 3"
STEAM |87.12"| 36" | 129" | 10" | 3"
350
HOT WATER 87.12" | 36" | 138" | 10" | 3"
400-500 ALL 1055" | 35.75" | 99" | 11" | 3"
600 ALL 105.5" | 35.75" | 131" | 11" | 3"
700-800 ALL 105.5" | 35.75" | 164" | 11" | 3"
NOTE: A, B, AND C DIMENSIONS MAY VARY BY 1/2".

)

Figure A10-6. Lifting Lug Locations, Model CBR Boilers
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125-800 HP Boilers

PERFORMANCE DATA

Efficiency

Emissions

Tables A10-5, A10-6, and A10-7 show predicted fuel-to-steam efficiencies
(excluding radiation and convection losses) for Cleaver-Brooks Model CBR Firetube
boilers. For specific efficiencies on firetube boiler offerings not listed here, contact
your local Cleaver-Brookswuthorized representative.

The emission data included in this section (Table A10-8) consists of typical
uncontrolled emission levels for CleavdBrooks Model CBR Firetube Boilers.

Cleaver-Brooks Firetube boilers are available with the standard burner package for
Model CBR, or optional internal flue gas recirculation on.

The Cleaver-Brooks IFGR packages aretagrated boiler/burner/control packages
designed specifically for @aver-Brooks boilers. For detailed information on Cleaver-
Brooks IFGR packages, refer to Model CB (LE) in Section A2.

Notice
The data in Table A10-8 represents typical emission levels only. Guaranteed emis-
sion levels are available from your local Cleaver-Brooks authorized representative.

Table A10-5. Predicted Fuel-b-Steam Efficiencies (%), Malel CBR Boilers, Natural Gas

OPERATING PRESSURE = 10 psig OPERATING PRESSURE = 125 psig

BHP % OF LOAD % OF LOAD

25% 50% 75% 100% 25% 50% 75% 100%
125 84.4 84.5 84.0 83.4 81.6 81.8 81.5 81.0
150 84.3 84.4 83.7 83.0 81.5 81.6 81.2 80.7
200 84.5 84.9 84.5 84.1 81.7 82.2 82.0 81.7
250 84.2 84.2 83.5 82.6 81.4 81.5 80.9 80.3
300 84.4 84.5 84.0 83.4 81.5 81.8 81.5 81.0
350 84.6 85.1 84.8 84.5 81.8 82.4 82.3 82.1
400 84.8 84.3 83.6 82.7 82.0 81.8 81.1 80.4
500 84.7 84.2 83.4 82.5 82.0 81.7 81.0 80.1
600 85.0 84.8 84.4 83.8 82.3 82.3 81.9 81.4
700 85.3 85.3 85.1 84.8 82.6 82.8 82.7 82.4
800 85.2 85.3 85.0 84.6 82.5 82.7 82.6 82.3

CleaverBrooks Q’
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125-800 HP Boilers
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Table A10-6. Predicted Fuel-to-Steam Efficiencies (%), Model CBR Boilers - No.6 Oil

OPERATING PRESSURE = 10 psig OPERATING PRESSURE = 125 psig

BHP % OF LOAD % OF LOAD

25% 50% 75% 100% 25% 50% 75% 100%
125 88.3 88.4 87.8 87.2 85.3 85.6 85.2 84.7
150 88.2 88.2 87.5 86.8 85.2 85.4 84.9 84.3
200 88.4 88.8 88.4 87.9 85.5 85.9 85.7 85.5
250 88.1 88.0 87.3 86.4 85.1 85.2 84.6 84.0
300 88.3 88.4 87.8 87.1 85.3 85.5 85.2 84.7
350 88.5 89.0 88.7 88.3 85.6 86.1 86.1 85.9
400 88.6 88.1 87.3 86.5 85.8 85.5 84.8 84.0
500 88.6 88.0 87.2 86.2 85.7 85.4 84.6 83.8
600 88.9 88.7 88.2 87.6 86.1 86.1 85.7 85.1
700 89.2 89.2 89.0 88.6 86.3 86.6 86.4 86.2
800 89.1 89.1 88.9 88.5 86.3 86.5 86.3 86.0

Table A10-7. Predicted Fuel-to-Steam Effi@ncies (%), Model CBR Boilers - No. 2 Oil

OPERATING PRESSURE = 10 psig OPERATING PRESSURE = 125 psig
BHP % OF LOAD % OF LOAD
25% 50% 75% 100% 25% 50% 75% 100%
125 87.8 88.0 87.4 86.8 85.0 85.2 84.9 84.5
150 87.7 87.8 87.2 86.4 84.9 85.1 84.6 84.1
200 88.0 88.3 88.0 87.5 85.2 85.6 85.4 85.2
250 87.6 87.6 86.9 86.1 84.8 84.9 84.3 83.7
300 87.8 88.0 87.4 86.8 85.0 85.2 84.9 84.4
350 88.1 88.5 88.3 87.9 85.3 85.8 85.7 85.6
400 88.2 87.7 87.0 86.1 85.5 85.2 84.5 83.8
500 88.1 87.6 86.8 85.9 85.4 85.1 84.4 83.6
600 88.5 88.3 87.8 87.2 85.7 85.7 85.4 84.9
700 88.7 88.8 88.5 88.2 86.0 86.2 86.1 85.8
800 88.7 88.7 88.4 88.1 85.9 86.2 86.0 85.7
70 /
60 //
50
40 //

30

20

STACK TEMPERATURE INCREASE IN ° F

10

15% EXCESS AIR @ High-Fire

120

140

160

180

STEAM PRESSURE IN PSIG

220

240

260

280 300

Figure A10-7. Predicted Stack Temperature Increase for Pressure Greater Than 125 psig
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Table A10-8. Model CBR Boiler Emission Data

ESTIMATED LEVELS - UNCONTROLLED
POLLUTANT
NATURAL GAS NO.20IL B
NO. 6 OILC
60 PPM 30 PPM
60 PPM System 30 PPM System SYSTEM SYSTEM
co ppmA 50/1508 50/1508 50 50 95
Lb/MMBtu 0.04/0.11 0.04/0.11 0.04 0.04 0.075
ppmA 60 30 185 140 502
NOXx
Lb/MMBtu 0.07 0.035 0.25 0.187 0.67
ppmA 1 1 278 278 278
SOx
Lb/MMbtu 0.001 0.001 0.52 0.52 0.52
ppmA 10 10 4 4 70
HC/VOCs
Lb/MMBtu 0.004 0.004 0.002 0.002 0.035
ppmA
PM
Lb/MMBtu 0.01 0.01 0.025 0.256 0.160
NOTES:

Refer to Section E for detailed emission information.
A. ppm levels are given on a dry volume basis and corrected to 3% oxygen (15% excess air)
B. CO emission is 50 ppm when boiler is operating above 50% of rated capacity. CO emission is 150 ppm when boiler is operating below 50% of rated

capacity.

Based on fuel constituent levels of:

Fuel-bound nitrogen content = 0.05% by weight
Sulfur content = 0.5% by weight

Ash content = 0.01% by weight

Conradson carbon residue = 16% by weight

ENGINEERING DATA

Blowdown Water

Requirements

Sound Level

Units

Test Method

Sound Level Meter

CleaverBrooks

The following engineering information is provided for Model CBR Firetube Boilers.
Additional detail is available from your local Cleaver-Brooks authorized
representative.

Some local codes require blowdown tank be constructed in accordance with
recommendations of the National Board dBoiler and Pressure Vessel Inspectors.

The National Board®s recommendations babe size of the blowdown tank on the
removal of at least 4 inches of water from the boiler.

Table A10-13 summarizes predicted soungbressure levels for Model CBR Boilers.
These values are based on standard nars. Optional motor types and altitude
conditions can increase sound levels.

The units for the sound level tables & dBA (decibels, measured on the A-
weighted scale) in reference to 0.0002 microbars (20 micro-Newtons per square
meter). They are standardly referenced in specifying and reporting sound pressure
levels on industrial equipment.

The sound pressure levels in Table A10-18/ere obtained from tests in accordance

with the "ABMA Test Code for the Measement of Sound from Packaged Boilers."
In accordance with this code, the soundpressure levels reported were measured
on the boiler centerline 4-1/2 feet verticdly above the bottom of the base rails and

3 feet horizontally in front of the end of the blower motor or front surface of the
electrical cabinet.

The sound level meter used complies with ANSI S1.4, Type 1 (Precision). The
readings are taken with the meter set for slow response.

15
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125-800 HP Boilers

Table A10-9. Steam Volume and Disengaging Area

STEAM VOLUME CU-FT STEAM RELIEVING AREA SQ-IN
BOILER HP HIGH PRESSURE |LOW PRESSURE | HIGH PRESSURE |LOW PRESSURE
(A) (B) (A) (8)
125 61.8 67.7 7675 7790
150 61.8 67.7 7675 7790
200 75.8 83 9403 9561
250 53.7 64.7 8093 8453
300 59.4 715 8957 9345
350 70.8 85.3 10670 11145
400 84.7 98.8 10627 11016
500 84.7 98.8 10627 11016
600 102.6 119.7 12873 13363
700 121.1 141.3 15206 15768
800 121.1 141.3 15206 15768
NOTE:

1. Based on normal water level.
A. Based on 150 psig design pressure.
B. Based on 15 psig design pressure.

Table A10-10. Recommended Steam Nozzle Size ¢TMaintain 4000 to 5000 fpm Nozzle Velocity)

OPERATING PRESSURE BOILER HP
PSIG 125 | 150 | 200 | 250 | 300 | 350 | 400 | 500 [ 600 [ 700 | 800

15 8 8 10 10 12 12 12 12 12 12 12
30 6 6 8 8 8 10 10 10 12 12 12
40 6 6 6 8 8 8 10 10 10 12 12
50 6 6 6 6 8 8 8 10 10 10 12
75 4 4 6 6 6 8 8 8 8 10 10

100 4 4 6 6 6 6 6 8 8 8 10

125 4 4 4 6 6 6 6 8 8 8 8

150 3 4 4 4 6 6 6 6 6 8 8

200 2.5 3 4 4 4 4 6 6 6 6 6

250 2.5 3 3 4 4 4 4 6 6 6 6

NOTES:

1. Steam nozzle sizes given in inches.

2. Standard nozzle size for 15-psi steam boiler is as listed above for 15-psig operating pressure

3. Standard steam nozzle for a 150-psig or higher design steam boiler is listed above for 125-psig operqting pressure.
It will be changed only if requested at the time of order.

4. For expanded operating pressure table, see Table 13-1 (System Fundamentals)

5. Shaded area denotes special surge load baffles must be installed.

16
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MODEL CBR 125-800 HP Boilers

Table A10-11. RecommendedNon-Return Valve Size

BOILER[BOILER CAPACITY OPERATING PRESSURE (PSIG)
HP (LBS/HR) 50 75 | 100 | 125 | 150 | 175 | 200 | 250
125 4313 3 2-1/2 | 2-1/2 | 2-1/2 | NA NA NA NA
150 5175 3 3 2-1/2 [ 2-1/2 | 2-1/2 [ 2-1/2 | NA NA
200 6900 3* 3 3 3 3 2-1/2 | 2-1/2 | 2-1/2
250 8625 4 3* 3 3 3 3 3 3
300 10350 4 4 4 3* 3 3 3 3
350 12025 4 4 4 4 4 3* 3 3
400 13800 5 4 4 4 4 4 4 3*
500 17210 6 5 5 4 4 4 4 4
600 20700 6 6 5 5 5 4 4 4
700 24150 6 6 6 5 5 5 5 4
800 27600 6 6 6 6 6 5 5 5

NOTE: Valve sizes (300 psig flanges) given in inches.

Standard Non-Return valve selections limited to a maximum 2 to 1turndown (50%of full boiler o utput)

NA Indicates that there is not a standard 2:1 turndown valve selection available
* Indicates pressure drop of less than 7.5psig. Albther selections are less than 6 psig pressure drop

Selection based on typical valve sizing recommendations. Fandl valve selection contact your authorized C-B representativor high turndown
applications see Boiler Book Section 13, Table I3-2.

Table A10-12. Model CBR Blowdavn Tank Sizing Information

BOILER HP WATER (GAL)
125 136
150 136
200 167
250 145
300 161
350 191
400 190
500 190
600 230
700 272
800 272

NOTE: Quantity of water
removed from boiler by lowering
normal water line 4".

Table A10-13. Predicted Saund Levels (30 ppm NOx Systems) at High Fire

BHP Sound Level-dbA
125 84
150 84
200 84
250 83
300 84
350 85
400 84
500 85
600 85
700 88
800 90

CleaverBrooks 9’ ors
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Sound Pressure

Typical Values

Octave Band

Gas-Fired Burners

Oil-Fired Burners

No. 6 Oil Piping,
Storage Tank Heating

18

On large size boilers, the need forauxiliary equipment, and the necessary
interconnecting piping, make it impractich(and sometimes impossible) to provide a
boiler testing environment that is suitabldor obtaining the data needed to develop
Sound Pressure Power levels.

Sound pressure levels (dBA) for identical boilers will vary between boiler rooms. In
addition, variations will occur between diffeent people using different sound meters
on the same boiler. And finally, no two bo#rs can be expected to give precisely the
same sound levels. For these reasons, we ga@nly predict, but not guarantee, sound
levels (dBA).

When predicting sound pressures in @aave bands (e.g., dBA at 125 Hz), even
greater variations between boilers, between sound meters, and between operators
can be expected. These larger variations the low and high frequencies make
octave band levels a less reliable method of reporting than A-scale sound levels.
(Since A-scale sound levels are dominateby mid-frequency sounds, the A-scale
sound levels between two boilers can be ireasonable agreement even though the
low and high frequencies of octave bandheasurement do not closely correspond).

Table A10-14 shows gas pressure mguirements for Model CBR Boilers.

Table A10-15 shows minimum requiredgas pressure altitude conversion.

Figure A10-10 shows typical gas train piping layouts for multiple boiler
applications.

Fuel oil consumption information is shown on the boiler rating sheets in the
Dimensions and Ratings Section.

Figure A10-11 through Figure A10-13 showtypical oil systems and layouts.

Figure A10-14 shows the detailof an oil transfer tank (daytank) typically utilized to
provide a storage reservoir between the oil system supply pump and the boiler oll
pump.

If the oil viscosity exceeds 4,000 SSU athe pumping temperature, tank preheating
is required.

Based on the climate conditions forthe job location, the minimum pumping
temperature can be predicted, and the viscaty for the particular oil at this pumping
temperature can be determined.

It is recommended to provide for tankand/or line heating on all No. 6 oil

installations to ensure against high visusities at decreased pumping temperatures.
The following are two common methods:

1. Provide a tank suction heater and bundi¢he steam or water OtracersO from the
tank to the oil heater.

2. Provide electric heating equipment on ta oil lines and/or in the storage tank.

Notice
The temperature in the oil suction line should not exceed 130 jF as higher tempera-
tures could cause vapor binding of tle oil pump and decreased oil flow.

See Figure A10-8 and Figure A10-9 for an example of (No. 1 above) tank heating
method.

See Figure A10-10 for an example of a preheating system.
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o

CONDENSATE OR HOT WATER

OIL RETURN

OIL SUCTION

STEAM OR HOT WATER

OIL STORAGE
TANK

| f—— — - ——

| b= ———

| o

A\_

-

f

NOTE: OBSERVE ALL LOCAL AND NATIONAL
(EG. FIRE UNDERWRITERS) CODE RE-
QUIREMENTS GOVERNING THE INSTAL-
LATION OF FUEL OIL STORAGE TANKS
AND SUPPLY SYSTEMS.

/

Figure A10-8. Typical Fuel Storage Tank Arrangement

/

OIL RETURN

TO TANK INSULATION

; CONDENSATE OR
HOT WATER FROM
TANK HEATER

OIL SUCTION

SEE NOTES
1 AND 2 STEAM OR HOT WATER

TO TANK HEATER

~

Note 1: The outer jacket of the four line
bundle should be protected by a
waterproof covering to protect the lines
and insulation from moisture damage. Tar
paper and hot asphalt sealer have been
successfully used as a waterproof
covering.

Note 2: When the bundle runs under
driveways or other traffic areas, a heavy
duty outer jacket of reinforced concrete,
vitrified tile, or a corrugated steel is
recommended.

/

CleaverBrooks &

Figure A10-9. Typical Cross Section of Bundled Lines
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a N

WATER RETURN TO
OIL RETURN FROM BOILER SIDE OF BOILER

GATE
—> N VAVE A
+ @) MINIMUM 200 oF

OIL TO BURNER
WATER FROM SIDE

OF BOILER
BOILER WATER PUMP

(CONTROLLED BY THERMOSTAT

Y

ELECTRIC

HEATER IN OIL LINE)

il <
FO.S BOILER WATER-TO-HEAT
v T TRANSFER SOLUTION-TO-OIL
HEAT EXCHANGER
FO.R. (ALSTROM HEATER)

CONTRACTOR CONNECTIONS
(AT BOILER BASE FRAME)

In order to properly preheat No. 6 oil, the minimum reommended boiler water temperature is 200 jF. Some
No. 6 oils must be preheated up to 210 jF, and hgher boiler water temperatures are then desirable.

Although lower boiler water temperatures can be usedhis condition means that the electric preheater will be
doing more of the work. It is moreeconomical to use higher temperature boiler water for preheating than to use
lower temperature water which increases the electric preheating load.

To ensure the most trouble-free, dependable preheating system, a boiler water-to-water-to-oil preheating system
is furnished as standard equiment and is mounted, piped and wired on tle boiler. This safety type system or
double heat exchanger eliminates the @sibility of an oil leak fouling the boile, oil heater, piping, control valves,
and circulating pumps. Insurance companies recogge this as the best system for the application.

The standard system does not have provisiorier a hot water line to a storage tank heater.

N /

Figure A10-10. Schematic of Standard Alstom Hot Water Safety-Type Preheating System

20
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Table A10-14. CBR Gas Pressure Requirements

BOILER HP GAS TRAIN SIZE UPSTREAM VALVE* DOWNSTREAM* EMISSIONS LEVEL
30 ppm 60 ppm [V][¢]

125 HP 1.5in BB BB 0.8 - 5.0 psi 0.7 - 5.0 psi 0.7 - 5.0 psi
125 HP 1.5in PC PC 0.9-5.0 psi 0.8 -5.0 psi 0.8 - 5.0 psi
125 HP 2.0in BB BB 0.6 - 0.8 psi 0.5-0.7 psi 0.5-0.7 psi
125 HP 2.0in PC PC 0.6 - 0.9 psi 0.6 - 0.8 psi 0.6 - 0.8 psi
125 HP 2.5in PC PC 0.4-0.6 psi 0.4-0.5psi 0.4 - 0.5 psi
150 HP 1.5in BB BB 1.0-5.0 psi 1.0-5.0 psi 1.0 - 5.0 psi
150 HP 1.5in PC PC 1.1-5.0psi 1.1-5.0 psi 1.1-5.0 psi
150 HP 2.0in BB BB 0.7 - 1.0 psi 0.7 - 1.0 psi 0.7-1.0psi
150 HP 2.0in PC PC 0.7 - 1.1 psi 0.7 - 1.1 psi 0.7 - 1.1 psi
150 HP 2.5in PC PC 0.5-0.7 psi 0.5-0.7 psi 0.5-0.7 psi
200 HP 1.5in BB BB 1.6 - 5.0 psi 1.6 -5.0 psi 1.6 - 5.0 psi
200 HP 1.5in PC PC 1.9-5.0 psi 1.8 - 5.0 psi 1.8-5.0 psi
200 HP 2.0in BB BB 1.1-1.6psi 1.1-1.6 psi 1.1-1.6 psi
200 HP 2.0in PC PC 1.2-1.9 psi 1.1-1.8psi 1.1-1.8psi
200 HP 2.5in PC PC 0.7-1.1psi 0.7-1.1psi 0.7-1.1psi
200 HP 3.0in PC PC 0.6 - 0.7 psi 0.6 - 0.7 psi 0.6 - 0.7 psi
250 HP 1.5in BB BB 2.7-2.9psi 2.7-29psi 2.7-2.8psi
250 HP 1.5in PC PC 3.0-4.6 psi 3.0- 4.6 psi 3.0-4.5psi
250 HP 2.0in BB BB 1.8-2.7 psi 1.8-2.7 psi 1.8-2.7 psi
250 HP 2.0in PC PC 1.9-3.0 psi 1.9 - 3.0 psi 1.9-3.0psi
250 HP 2.5in PC PC 1.3 - 1.8 psi 1.3-1.8psi 1.3-1.8psi
250 HP 3.0in PC PC 1.1-1.3psi 1.1-1.3psi 1.1-1.3psi
300 HP 1.5in-2.0in BB BB 3.4 -5.0 psi 3.4 -5.0 psi 3.4 -5.0 psi
300 HP 15in-2.0in PC PC 3.8 - 5.0 psi 3.8 - 5.0 psi 3.7-5.0 psi
300 HP 2.0in BB BB 2.5-3.4psi 2.5-3.4psi 2.4 -3.4psi
300 HP 2.0in PC PC 2.6 -3.8 psi 2.6 - 3.8 psi 2.5-3.7 psi
300 HP 3.0in PC PC 1.6-2.5psi 1.6 - 2.5 psi 1.6 - 2.4 psi
350 HP 1.5in-2.0in BB BB 4.0 - 5.0 psi 4.0-5.0 psi 3.9-5.0 psi
350 HP 15in-2.0in PC PC 4.4 -5.0 psi 4.4 -5.0 psi 4.4 -5.0 psi
350 HP 2.0in BB BB 3.0 - 4.0 psi 2.9-4.0 psi 2.9-3.9psi
350 HP 2.0in PC PC 3.1-4.4psi 3.1-4.4psi 3.1-4.4psi
350 HP 2.5in PC PC 1.8-3.0 psi 1.8-2.9psi 1.7-2.9 psi
350 HP 3.0in PC PC 1.4-1.8psi 1.3- 1.8 psi 1.3-1.7 psi
400 HP 15in-2.01in BB BB 4.7 - 5.0 psi 4.7 - 5.0 psi 4.6 - 5.0 psi
400 HP 15in-2.0in PC PC 5.2-8.2 psi 5.2 -8.2 psi 5.2 -8.2 psi
400 HP 2.0in BB BB 3.2-4.7 psi 3.2-4.7 psi 3.2 - 4.6 psi
400 HP 2.0in PC PC 3.5-5.0 psi 3.4 -5.0 psi 3.4-5.0 psi
400 HP 2.5in PC PC 1.8-3.2 psi 1.8 - 3.2 psi 1.8 - 3.2 psi
400 HP 3.0in PC PC 1.3 - 1.8 psi 1.3-1.8psi 1.3-1.8psi
500 HP 2.0in-25in BB PC 4.9-5.0 psi 49-50psi 4.9-5.0 psi
500 HP 2.0in-25in PC PC 5.1-7.6 psi 5.1-7.6 psi 5.1-7.6 psi
500 HP 2.5in PC PC 2.7 - 4.9 psi 2.6 - 4.9 psi 2.6 - 4.9 psi
500 HP 3.0in PC PC 2.0 - 2.7 psi 1.9 - 2.6 psi 1.9 - 2.6 psi
600 HP 2.0in-25in BB PC 7.1-10.7 psi 7.1-10.6 psi 7.1-10.6 psi
600 HP 2.0in-25in PC PC 7.4-11.0psi 7.3-11.0 psi 7.3-11.0 psi
600 HP 2.5in PC PC 3.9-5.0 psi 3.8 - 5.0 psi 3.8 - 5.0 psi
600 HP 25in-3.0in PC PC 3.7 -3.9 psi 3.7 - 3.8 psi 3.7-3.8psi
600 HP 3.0in PC PC 2.7 - 3.7 psi 2.7-3.7psi 2.7-3.7psi
700 HP 2.0in-3.0in BB PC 9.5 - 14.3 psi 9.5 - 14.2 psi 9.5 - 14.2 psi
700 HP 2.0in-3.0in PC PC 9.8 - 14.7 psi 9.8 - 14.7 psi 9.8 - 14.7 psi
700 HP 25in-3.0in PC PC 4.9-5.0 psi 4.9 - 5.0 psi 4.8 - 5.0 psi
700 HP 3.0in PC PC 3.6 - 4.9 psi 3.6 - 4.9 psi 3.5-4.8psi
700 HP 4.0in PC PC 2.6 - 3.6 psi 2.6 - 3.6 psi 2.6 - 3.5 psi
800 HP 25in-3.0in PC PC 6.2 - 9.0 psi 6.2 - 9.0 psi 6.2 - 9.0 psi
800 HP 3.0in PC PC 4.7-5.0psi 4.7-5.0psi 4.6 -5.0 psi
800 HP 4.0in PC PC 3.4-4.7psi 3.4 - 4.7 psi 3.3-4.6 psi

* BB = Butter Ball; PC = Plug Cock
NOTE: In cases where the gas train increases in size after the regulating valve, two diameters are listed. The first numbteisustomer connection size.

Standard Gas Train size is highlighted

CleaverBrooks
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Table A10-15. Minimum Required Ga Pressure Altitude Conversion

ALTITUDE | CORRECTION | ALTITUDE | CORRECTION | To obtain minimum required gas pressure at altitudes above 700 feet, multi-
(FT) FACTOR (FT) FACTOR ply the pressure by the listed factors:
Inches WC x 0.577 = 0z/sg-in.
1000 1.04 6000 1.25 Oz/sg-in x 1.732 = Inches WC.
2000 1.07 7000 1.30 Inches WC x 0.0361= psig.
0z/sg-in x 0.0625 = psig.
3000 111 8000 1.35 Psig x 27.71 = Inches WC.
4000 1.16 9000 1.40 Psig x 16.0 = Oz/sg-in.
5000 121 - -
/ e . . .
/ This figure illustrates the basic gas valve arrangement on Cleaver-Brooks Model CBR Boilers and

shows the contractor's connection point. The valves and controls between the contractor connec-
tion point and the gas main in the street are representative of a typical installation. Actual require-
ments may vary depending on local codes or local gas company requirements which should be
investigated prior to preparation of specifications and prior to construction.

STREET GAS MAIN

- t t -

n

puc A | 1
cOCcK

o [ b
B | (zfj) ) | (Efj) )
c | %4> il =
— |
/

CONTRACTOR
CONNECTION SQSBBTLAEIE
POINT

A. Utilities service valve.

B. Utilities service regulator.
C. Gas meter.

D. Piping from meter to boiler.

The size of the gas line from the meter to the gas pressure regulator at the boiler can be very im-
portant if gas pressures are marginal. The gas line sizing is dependent on:

1. Gas pressure at outlet of gas meter (C)

2. Rate of gas flow required, CFH

3. Length of pipe run (D)

4. Pressure required at contractor connection point.

\\ The local gas utility will advise the pressure that is available at the outlet of their meter. /

Figure A10-11. Typical Gas Piping Layout
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MODEL CBR

125-800 HP Boilers

‘/ CHECK VACUUM \

VALVE  GAUCE oo iNER

GATE VALVE
-~ F.O.S.

OILPUMP — o | %

UNION — '
GATE VALVE —~

FO.R.

GATE VALVE
CHECK VALVE

>

BOILER

BASE FRAME
BOLER (Gff™ O o)
FRONT T
T

F.O.S.
F.O.R.

Yi

CONTRACTOR
‘ CONNECTIONS

\\ AT THIS POINT /

Figure A10-13. No. 2 Qil Piping, Multiple Boiler
Installation, Remote Oil Pumps

Figure A10-12. No. 2 Oil Piping, Single Boiler
Installation, Remote Oil Pump

/ VACUUM GAUGE STRAINER
GATE VALVE
CHECK VALVE
Y A
GATE VALVE oL LA <
PUMP o FO.R.
NO. 2 ("

OIL PUMP NO. 1

UNION
GATE VALVE — 5, 3

RELIEF ¥
VALVE X
(100 PSIG) N4——y |

GATE VALVE

- &4— CHECK VALVE

BOILER
BASE FRAME
BOILER
rront Oy o ol FO.S
I _Fos.
L _ FO.R.
CONTRACTOR
CONNECTIONS
\ AT THIS POINT /
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125-800 HP Boilers

MODEL CBR
//’ RN
STRAINER
VACUUM GAUGE
CHECK —_— /GATE VALVE
VALVE F.O.S.
'_ _____
\ < oate F.OR.
VALVE
STANDBY /
OIL PUMP ADJUSTABLE
=7 PRESSURE
UNION t RELIEF VALVE
GATE VALVE i ON (75 PSIG)
RELIEF PRESSURE—_____ i
VALVE GAUGE O+
(100 PSIG) 1
> =
£ 7 = ot L t
Y Y YA
GATE VALVE
_ CHECK VALVE
USE LAYOUT FOR: MODEL CBR 125 THRU 800 HP
Relief valve on the boiler
must be set at 100 psig so
that adjustable pressure
relief valve in the loop
o system is in control.
BOILER —
BOILER
FRONT (0] O]  BASE FRAME
F.0.S.
CONTRACTOR L.-ph <
CONNECTIONS F.O.R.
AT THIS POINT >
Figure A10-14. No. 2 Oil Piping, Multiple Boiler Installation
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MODEL CBR 125-800 HP Boilers
Boiler Room Figure A10-15 shows typical boiler room length requirements.
Information Figure A10-16. shows typical boiler room width requirements.

Figure A10-17 shows typicalbreeching arrangements.
Stack Support Cleaver-Brooks Firetube Boilers 125 hp through 800 hp can support up to 2,000
Capabilities Ibs without additional support.

Stack/Breeching Size
Criteria

Boiler Room
Combustion Air

CleaverBrooks Q’

Firetube sizes 250 hp through 800 hp can be reinforced to support 3,000 Ibs.

The design of the stack and breeching mugirovide the required draft at each boiler
flue gas outlet. Proper draft icritical to burner performance.

Although constant pressure at the flue gasutlet of the Model CBR is not required, it

is necessary to size the stack/breeching to limit flue gas pressure variation. For
boiler sizes 125 B 800 horsepower, the allwable pressure range is 0.25" W.C. to
+0.25" W.C.

For additional information, please reww Section 14, General Engineering Data
(Stacks) and Section F, Stacks. Stack and breeching sizes should always be provided
by a reputable stack supplier who will design the stack and breeching system based
on the above criteria. Your local Cleaver-Boks authorized representative is capable
of assisting in your evaluatiorof the stack/breeching design.

When determining boiler room air requirements, the size of the room, air flow, and
velocity of air must bereviewed as follows:
1. Size (area) and location of aisupply openings in boiler room.

A. Two (2) permanent air supply openings ithe outer walls of the boiler room are
recommended. Locate one at each end of the boiler room, preferably below a height
of 7 feet. This allows air tosweep the length of the boiler.

B. Air supply openings can be louvered foveather protection, but they should not be
covered with fine mesh wire, as this type of covering has poor air flow qualities and is
subject to clogging by dust or dirt.

C. A vent fan in the boiler room is not recmmmended, as it could create a slight vacuum
under certain conditions and case variations in the quantityof combustion air. This
can result in unsatisfactory burner performance.

D.Under no condition should the total area ofhe air supply openingsbe less than (1)
square foot.

E. Size the openings by using the formula:
Area (sqg-ft.) = cfm/fpm
2. Amount of air required (cfm).
A. Combustion Air = Rated bhp x 8 cfm/bhp.
B. Ventilation Air = Maximum bhp x 2 cfm/bhp

C. Total recommended air, 10 cfm/bhp - up to 1000 feet elevation. Add 3 percent more
per 1000 feet of added elevation.

3. Acceptable air velocityin boiler room (fpm).
A. From floor to (7) foot height - 250 fpm.
B. Above (7) foot height - 500 fpm.

Example: Determine the area of the bak room air supply openings for (1) 300 hp
boiler at 800 feet altitude. The air operings are to be 5 feet above floor level.

¥ Air required: 300 x 10 = 3000 cfm (from 2B above).

25




MODEL CBR 125-800 HP Boilers

¥ Air velocity: Up to 7 feet = 250 fpm (from 3 above).
¥ Area Required: Area = cfm = 3000/250 = 12 Sq-ft total.
¥ Area/Opening: 12/2 = 6 sg-ft/opening (2 required).

Notice
Consult local codes, which may supersede these requirements.

26
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MODEL CBR 125-800 HP Boilers

-~ R

> <

FEEDWATER _\« (—
TANK

BOILER
FEEDWATER

TRENCH

| |

DWG A

DWG B

DWG C
1. Shortest boiler room length (Dwg A) is obtained by allowing for possible future tube replacement (from front or rear ofdmithrough a
window or doorway. Allowance is only made for minimum door swing at each end of the boiler. This arrangement provides swficaisle
space at the front of the boiler but a "tight" space condition at the rear.
If space permits, approximately 1.5 additional feet should ballowed at the rear for additional aisle and working space.

2. Next shortest boiler room length (Dwg B) is obtained bylewing for possible future tube replacement from the front of the boiler. Allow-
ance is only made for minimum door swing at the rear.

If space permits, approximately 1.5 additional feet should ballowed at the rear for additional aisle and working space.

3. Aslightly longer boiler room (Dwg C) is obtained by allowing for possible future tube replacement from the rear of thddroi Allowance |
\ for door swing at the front provides suftient aisle and working space at the front.
S~

Figure A10-15. Boiler RoomLength (Typical Layout)

. A

|—|— BOILER HP 125-200 250-350 400-800
Al B —— FEEDWATER _ | Dimension A 870 910 99"
TANK Dimension B 1200 1270 149"
— NOTES:
| 1. Recommended Minimum Distance Between Boiler and Wall. Dimension
! BOILER "A" allows for a "clear" 42" aisle between the water column on the
: FEEDWATER boiler and the wall. If space permits, this aisle should be widened.
| PUMP 2. Recommended Minimum Distance Between Boilers.
| Dimension "B" between boilers allows for a "clear” aisle of:
| 42" - 125-200 hp
| DRAIN 48" - 250-350 hp
| 60" - 400-800 hp
!_ ~ TRENCH ~ O If space permits, this aisle should be widened.

Figure A10-16. Boiler Room Width (Typical Layout)
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MODEL CBR 125-800 HP Boilers

TIGHT SEAL
CLEANOUT
STACK
I
I
MANUAL LI: - l
DAMPER
LOCK (OPEN) > J
CLEAN-
out
DRAIN
CONNECTION

MULTIPLE BOILERS WITH A COMMON STACK

MAXIMUM 10j
CONE ANGLE

NOTE: These stack breeching arrangements for
multiple boilers are typical and not intended for your
specific design requirements. For additional
information, review Section F, Stacks.

MAXIMUM 10; CONE ANGLE
EVEN WITH LIMITED SPACE

Stack and breeching sizes should always be provided i

by a reputable stack suppier who will design the

stack and breeching system based on your specific
criteria. Your local CLeaver-Brooks authorized

representative is capable of assisting in your
evaluation of stack and breeching design.

DETAIL OF TRANSITION PIECES

TIGHT SEAL
CLEANOUT

TIGHT SEAL
CLEANOUT

MANUAL
DAMPER
LOCK (OPEN)

DAMPER
LOCK (OPEN)

\ MULTIPLE BOILERS WITH INDIVIDUAL STACKS

Figure A10-17. Breeching Arrangement
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Model CBR 125-800 HP Boilers

SECTION A10
MODEL CBR STEAM BOILER

125-800 hp, Steam (15, 150, 200, or 250 psig) Sample Specification

STEAM SPECIFICATIONS

CONTENTS

3$57 *(1(5%/
%2,/(5 &+$5%$&7(5,67,&6 67($0 $
3%$57 352'8&76
*(1(5%$/ %25 '(6,*1 $
%2,/(5 64( 67($0 $
67($0 %2,/(5 75,0 $
%851 (5
()),&,(1&«8$5%17 (( $
:$55%17<
3$57 (;(&87,21

6HFWLR $ S5HY
CleaverBrooks g’ ©



Model CBR 125-800 HP Boilers

MODEL CBR STEAM BOILER
(125-800 HP, STEAM 15, 150, 200, OR 250 PSIG)

7KH IROORZLQJ VDPSOH VSHGHRG ED W OROW DWW BSBRRNYV WR DVYV
VSHFLIN\LQJ \RXU FXVWRPHU V VSHFLILF QHHGY DQG DSSOLFD

7KH 6DPSOH 6SHFLILFDW LIROQ\HIBU B WWXLHF EOOUH XMWHPSODWH IR
ERLOHU VSHFLILFDWLR @ O&PQYW D P RN/ TREDHER/BIIGWDWLYH |
LQIRUPDWLRQ RQ VSHFLDBQVOW XVWBHALHD O HFIRG.M M TXLUHPHQ\
HTXLSPHQW RU JHQHUAR® DONWLWY D QFAHH NS HFLILFDWLRQ

PART 1 GENERAL

1.01 BOILER CHARACTERISTICS (STEAM)

$ 7KH 6WHDP %RLOHU V KPNW ORHK & O RRMYEH)IXPOPO BRHULHY BBBBE
BBBBB KS GHVLJQHG IRU BBBBB SVLJ RU BBBBB SVLJ
RSHUDWLQJ SUHVVXUH VKDOO EH BBBBB SVLJ

% 7KH ERLOHU VKDOO KDYH D PD[LPXP RXWSXW RI BBBBB %

ILUHG ZLWK &6 1R RLIDDQBBBRBBQ®BWXUDXOIW (OHFWUL
DYDLODEOH VKDOO EH BBBBB 9ROW BBBBB 3KDVH BBBBB &\
FLUFXLW

PART 2 PRODUCTS

2.01 GENERAL BOILER DESIGN

$ 7KH ERLOHU VKDOO EH D WZR SDVV KRUL]JRQWDO ILUHWXE
IHHW RI WRWDO KHDWLQJ VXUIDFH IRU WKH BBBBB KS ERLC
VWHHO IUDPH ZLWK LQWHJUDO IRUFHG GUDIW EXUQHU DQC
SDFNDJHG ERLOHU LV EXLOW DV D XQLW ZLWK 8QGHUZULW

The complete package boiler shall be approved as a unit by Underwriters
Laboratories and shall bear the UL/cUL label, except in the case where 50 Hz has
been selected.

7KH ERLOHU VKDOO EH FRPSOHWHO\ SUHDVVHPEOHG DG
XQLW VKDOO EH UHDG\ IRU LPPHGLDWH PRXQWLQJ RQ 10
UHDG\ IRU DWWDFKPHQW RI ZDWHU VWHDP IXHO HOHF\
FRQQHFWLRQV

2.02 BOILER SHELL (STEAM)

7KH ERLOHU VKHOO PXVW EH FRQVWUXFWHG LQ DFFRUC
PXVW UHFHLYH DXWKRUL]JHG ERLOHU LQVSHFWLRQ SULR
LQVSHFWLRQ UHSRUW VKDOO EH IXUQLVKHG WKH SXUFK

7ZR OLIWLQJ H\HV VKDOO EH ORFDWHG RQ WRS RI WKH

JURQW DQG UHDU GRRUV RQ WKH ERLOHU VKDOO EH KL
VHDOHG ZLWK ILEHUJO\D V\Q GV DS IDOIHID WNLH WW O\ XVLQJ
FDSVFUHZV WKDW WKUHDG LQWR UHSODFHDEOH EUDVYV (

6HFWLR $ S5HY
CleaverBrooks °



Model CBR

125-800 HP Boilers

5HDU UHIUDFWRU\ DQG LQVXODWLRQ VKDOO EH FRQWDL
VZLQJ RSHQ IRU LQVSHFWLRQ RI EULFN ZRUN

7KH ERLOHU WXEHVY VKDOO EH ULIOHG WXEH GHVLJQ H]

JURQW DQG UHDU WXEH \PRHMWEHDIX® OD\ODFWHKXKEWLEOH IR
DQG FOHDQLQJ ZKHQ WKH GRRUV DUH VZXQJ RSHQ 7KH
DGHTXDWH KDQGKROHYV WR IDFLOLWDWH ERLOHU LQVSHI

JRU ERLOHUV KRUVHSRZHU DQG RYHU D PDQKROH V¥

7KH H[KDXVW JDV YHQW VKDOO EH ORFDWHG QHDU WKH
FHOQOWHU OLQH DQG VKDOO EH FDSDEOH RI VXSSRUWLQJ
KS OEV DQG VKDOO FRQWDLQ D VWDFN WKHUPTF

2EVHUYDWLRQ SRUWV IRU WKH LQVSHFWLRQ RI IODPH F
HQG RI WKH ERLOHU

7KH ERLOHU LQVXODWLRQ VKDOO FRQVLVW RI D LQFK I
SUHIRUPHG VKHHW PHWDO ODJJLQJ 7KLV LQVXODWLRQ |
FDSDEOH RI EHLQJ UHLQVWDOOHG LI UHTXLUHG

7KH HOQOWLUH ERLOHU EDVH IUDPH DQG RWKHU FRPSRQH(
EHIRUH VKLSPHQW XVLQJ D KDUG ILQLVK HQDPHO FRDWL

2.03 STEAM BOILER TRIM

$

CleaverBrooks

'$7(5 &2/801 /2: :$7(&872)) $1' :$7(5 /(9(/ &21752/
6<67(0 SVLJ GHVLIQ &KD@Q/ BB67(5 :DWHU OHYHO FF
VIVWHP DQG VKDOO EH FRRFUINVWHRE EDD HG FHORHFW URQLF FF
QRQ FRQWDFW QRQ ZHDULQJ FRQWLQXRXVO\ UHDGLQJ DE
FKDPEHU 7KH FRQWURO V\VWHP VKDOO EH GHVLJQHG DV |
VKDOO EH SDQHO PRXQWHGI QWGVRESHDWWXUWHBPBRP GH
GHJUHHV ) WKH SUHVKDINOB EKDPEHMHU PRXQWHG DQG R
SUHVVXUHV RI  36,* DQG WKH OHYHO VHQVRU VKDOO RSH
DQG WHPSHUDWXUHV WR GHJUHHV ) 7KH SUHVVXUH FRC
FRQVWUXFWHG LQ DFFRUGDQFH ZLWK $60( &RGH $ VKLHOCG
JURXQG VKDOO EH UXQ LQ PHWDO FRQGXLW EHWZHHQ WKH
6XSSO\ SRZHU VKDOO EH 9$& SKDVH +] $00 ZLULQJ V
WKH 1DWLRQDO (OHFWULFDO&RGH

7 K H S U JRKW YODWYV PRXQWHG ROQFWIKH \OLG IR
VHQVRU VKDOO KDYH DQ DHHFWHDFVRH HOHRRWIURQLF FRQWU
OHYHO DQG HUURU LQGLFDWLQJ OLIJKWV DOSKDQXPHULF C
VZLWFK DQG WKH IROORZLQJ IHDWXUHYV

&RQWLQXRXV /HYHO ,QGLFDWLRQ

/IRZ :DWHU &XWRII $ODUP

+LJK :DWHU $ODUP

/JRZ +LJK :DWHU :DUQLQJ

)XOO ORGXODWLRGXEBDWIURD)RHGZDWHU &RQWURO 9DO
&ERQWLQXRXV ORQLWRULQJ RI )ORDW 2SHUDWLRQ
&ROXPQ %YORZGRZQ 'HWHFWLRQ DQG 5HPLQGHU

$XWR RU ODQXDO 5HVHW

5HDO 7LPH &ORFN

$ODUP $QQXQFLDWLRQ

6HFWLRQ $ 5HY
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125-800 HP Boilers

%

2.04 BURNER

%

CleaverBrooks

$ODUP +LVWRU\ )LOHV ZLWK 7LPH 6WDPS

:DWHU &ROXPQ %ORZGRZQ 5HFRUG

$X[LOLDU\N /RZ :DWHU &XWRII &KHFN

56 ,QWHUIDFH

OD[LPXP &RQWDFWYV 5DWLQJ DPSV 5HVLVWLYH /RDG
JHHGZDWHU 3XPS &RQWURO

7 K H E R L O H U I H H G Z D
FROXPQ WR DXWRPDWLRDGOLDHY XDWGEZDWRWBXPS PDLQW
ERLOHU ZDWHU OHYHO ZLWKLQ QRUPDO OLPLWYV

/IRZ :DWHU &XWRII

7 K H O R Z Z D W H U F X W
FRQWURO ZLUHG LQWR WWHWERX B QHYHRRQ \E X RQHAL BRS¥LW D W L
ZDWHU OHYHO IDOOV EHORZ D VDIH OHYHO

$X[LOLDU\ /RZ :DWHU &XWRII

$ X [ L O L D u \ O R Zz Z D W
EXUQHU FRQWURO FLUFXLW $ PDQXDO UHVHW GHYLFH VKD

6WHDP 3UHVVXUH *DXJH

7KH VWHDP SUHVVXUH JDXJH VKDOO EH ORFDWHG DW WKH
DQG WHVW FRQQHFWLRQ

6DIHW\ 5HOLHI 9DOYHV

6 D | H W \ O\YZLWK $60(Y&RIEH WHTXLRHRHQW\
VKLSSHG ORRVH

6WHDP 3UHVVXUH &RQWUROYV

7KH VWHDP SUHVVXUH ARQM)UHRORWY RUDMWIXRO® WKDOO EH PR
ZDWHU FROXPQ

ORGH RI 2SHUDWLRQ

% X U Q H U R S H u D wW L R Q
ORZ ILUH SRVLWLRQ IRU LIQLWLRQ

JRUFHG 'UDIW %ORZHU

$00 DLU IRU FRPEXVWLRQ VKDOO EH VXSSOLHG E\ D IR
IURQW ERLOHU GRRU DERYQH WK H EXWIW UR @V R Q43 UM G X F

OD[LPXP VRXQG OHYHOWURHWISHD ERDDHHVKEXOO QRW H[FHH
ZKHQ PHDVXUHG LQ DFFRUGDQFH ZLWK $%0% 6RXQG 7HV

7KH LPSHOOHU VKDOO BH OFD EW COGOHK PRMWXHPI XWD\ EDODQF
FROQOQHFWHG WR WKH EORZHU PRWRU VKDIW

&RPEXVWLRQ $LU &RQWURO

&RPEXVWLRQ DLU GDPSHU DQG FDP RSHUDWHG IXHO PHWH
D VLQJOH GDPSHU FRQW UHRO W RM RLLU W OFWRWHEIXODIDWR ORD ¢
6LQJOH SRLQW SRVLWLRQLQJ FRQWUROV VKDOO EH SURYL
GDPSHU FRQWURO PRWRU

6HFWLRQ $ 5HY
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)XHO 6SHFLILFDWLRQ DQG 3LSLQJ
5HIHU WR WKH IROORZLQJ IXHO VHULHV VSHFLILFDWLRQV

t JXHO VHULHYV JDV ILUHG
t )XHO VHULHYV OLJKW RLO ILUHG
¥ )J)XHO VHULHYV OLJKW RLO RU JDV ILUHG
6 H U L H V K H D Y \

ZLWK \RXU ORFDO &OHDBQNUWD WURRNRUUUSHHMLFDWLRQ GHW
)XHO 6HULHYV *DV JLUHG

D

G

%XUQHU 7\SH 7KH EXUQHU VKDOO EH LQWHJUDO ZL!
DQG RI KLJK UDGLDQW DQQXODU JDV HQWU\ RQ |
PXOWL SRUW W\SH IRU KBV EKHUGKUQHU VKDOO EH DS
RSHUDWLRQ RQ QDWXUDO JDV IXHO

*DV 3LORW 7KH JDV SLORW VKDOO EH D SUHPL[ W\S
LIQLWLRQ $Q HOHFWUR@LW R3HW KHRVWR 0 R\ DAROWPKRD W\
YDOYH FDQQRW RSHQ XQWLO SLORW IODPH KDV EHHQ
LQFOXGH WZR PDQXDO VKXW RIl YDOYHV VROHQRLG )Y
SUHVVXUH JDXJH

*DV % XUQHU 3LSLQJ *DV EXUQHU SLSLQJ RQ DOO X
UHJXODWLQJ JDV VKXWRII YDOYH PRWRU RSHUDWHG
SOXJJHG OHDNDJH WHVW FRQQHFWLRQ 7KH YDOYH LV
WKH JDV EXUQHU DQG WR FORVH DXWRPDWLFDOO\ LQ
IDLOXUH ORZ ZDWHU RU DQ\ VDIHW\ VKXWGRZQ FRQG
EXWWHUIO\ VKXWRII YDOD\H D/ RBIOQ \E HREUR WLLGH®/ QH V"
WKH SULPDU\ VKXW RIl YBOXHFRGNDRG IEXXMRQHDWD O\ VK
VKDOO EH IXUQLVKHG DW HQWUDQFH WR JDV WUDLQ

KS +LJK DQG ORZ JDV SUHVVXUH VZLWFKHYV
VHFRQG PRWRUL]JHG VDIHW\ VKXWRII YDOYH SOXV I
OHDNDJH WHVW FRQQHFWLRQ VKDOO EH SURYLGHG

KS +LJK DQG ORZ JDV SUHVVXUH VZLWFKHV \
VHFRQG PRWRULJHG VDIHW\ VKXWRII YDOYH SOXV I
OHDNDJH WHVW FRQQH FGL R$Q Y\DKCDYCHO SEJHR BIURIY V@ L W
EH ORFDWHG EHWZHHQ WKH VDIHW\ VKXWRII YDOYH

%XUQHU 7XUQGRZQ 7XUQGRZQ UDQJH RI WKH EXUQ
QDWXUDO JDV

KS 7XUQGRZQ UDQJH RI EXUQHU VKDOO EH
JDV

KS 7XUQGRZQ UDQJH RI WKH EXUQHU VKDOO
QDWXUDO JDV ZLWK D RU SSP /( RSWLRQ

)J)XHO 6HULHYV ILIKW 2LO )LUHG

D

%XUQHU 7\SH 7KH EXUQHU VKDOO EH LQWHJUDO ZL'
DQG VKDOO EH D ORZ SUHVVXUH DLU DWRPL]JLQJ W\SH
&6 &RPPHUFLDO 1R RLO

*DV 3LORW 7KH JDV SLORW VKDOO EH SUHPL[ W\SH
$Q HOHFWURQLF GHWHFB®IRAURWKDR OVR B QY LWRK SNUKLH D U\
FDQQRW RSHQ XQWLO IODPH KDV EHHQ HVWDEOLVKHG
WZR PDQXDO VKXW RIl YDOYOH HYU WNROHIHR UG XD DWRU D
JDXJH

6HFWLRQ $ 5HY
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F 2LO 3XPS $Q RLO SXPS ZLWK D FDSDFLW\ RI DSSUR|
EXUQLQJ UDWH VKDOO EH LQFOXGHG $ VHSDUDWH PR
ORRVH WR EH LQVWDOOHG LQ D ORFDWLRQ IDYRUDEO
SURYLGHG

G 2LO %XUQHU 3LSLQJ )XHO RLO SLSLQJ RQ WKH XQL
UHJXODWLQJ GHYLFHV RLO PHWHULQJ FRQWUROV VR
JDXJHV DQG IXHO VWUDLQHU DOO LQWHJUDOO\ PRXQ
FRQWUROOHU VKDOO EH SURYLGHG WR FRPELQH DOO
FDVWLQJ ZKLFK LV PRXQWHG RQ WKH IURQW GRRU RI
QR]]JOH VKDOO EH XVHG IRU WKH ORZ SUHVVXUH DLU L
SUHVVXUH VZLWFK VKDOO EH LQFOXGHG LQ WKH RLO

H /IRZ 3UHVVXUH $LBHOMHFRLIRQHA RI WKH IROORZLQJ

KS +LJK DQG ORZ JDV SUHVVXUH VZLWFKHYV \
VHFRQG PRWRUL]JHG VDIHW\ VKXWRII YDOYH SOXV I
OHDNDJH WHVW FRQQHFWLRQ VKDOO EH SURYLGHG

KS +LJK DQG ORZ JDV SUHVVXUH VZLWFKHYV \
VHFRQG PRWRUL]JHG VDIHW\ VKXWRII YDOYH SOXV I
OHDNDJH WHVW FRQQHRWL RQ Y\HKD/ND @ CEAHY SIVNRKYDLGO E
EHWZHHQ WKH VDIHW\ VKXWRII YDOYHYV

I %XUQHU 7XUQGRZQ O6HOHFW RQH RI WKH IROORZLAQ.

KS 7XUQGRZQ UDQJH RI EXUQHU VKDOO EH
JDV

KS 7XUQGRZQ UDQJH RI WKH EXUQHU VKDOO
QDWXUDO JDV ZLWK D RU SSP /( RSWLRQ

JXHO VHULHYV /[LIKW 2LO RU *DV )LUHG

D %XUQHU 7\SH 7KH EXWQKHU I URXQWH KUHIDG RIWKKH ERL(
FRPELQDWLRQ RI WKH ORZ SUHVVXUH DLU DWRPL]LQJ
DQQXODU JDV HQWU\ RQ KS DQG PXOWL SRUW W
7KH EXUQHU VKDOO EH DSSURYHG IRU RSHUDWLRQ ZL
1R 2LO RU QDWXUDO JDV

E *DV 3LORW 7KH JDV SLORW VKDOO EH SUHPL[ W\SH
$Q HOHFWURQLF GHWHFB®RAURWKDR OVR B QY LWRK SNVUKLH D U\
FDQQRW RSHQ XQWLO IODPH KDV EHHQ HVWDEOLVKHG
WZR PDQXDO VKXW RIl YDYOH HYU WNROHIHR UGB XD DWRU D
JDXJH

F 2LO % XUQHU

2 L O 3 X P S $ Q R L
EXUQLQJ UDWH VKDOO EH LQFOXGHG $ VHSDUDWH PR
ORRVH WR EH LQVWDOOHG LQ D ORFDWLRQ IDYRUDEC
SURYLGHG

2LO %XUQHU 3LSLQJ )XHO RLO SLSLQJ RQ WKH XQLW
UHIJXODWLQJ GHYLFHV RLO PHWHULQJ FRQWUROV VR
JDXJHV DQG IXHO VWUDLQHU DOO LQWHJUDOO\ PRXQ'
FROWUROOHU VKDOO EH SURYLGHG WR FRPELQH DOO
FDVWLQJ ZKLFK LV PRXQWHG RQ WKH IURQW GRRU RI
QR]]JOH VKDOO EH XVHG IRU WKH ORZ SUHVVXUH DLU L
SUHVVXUH VZLWFK VKDOO EH LQFOXGHG LQ WKH RLO

/ R Y4 S U H v V X U H D L L
ERLOHU EDVH UDLO ZLWK ORZ DWRPL]LQJ DLU SUHVYV X

6HFWLRQ $ 5HY
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G *DV % XUQHU

*DV %XUQHU 3LSLQJ JDV EXUQHU SLSLQJ RQ DOO
UHJXODWLQJ JDV VKXWRII YDOYH PRWRU RSHUDWH
DQG SOXJJHG OHDNDJH WHVW FRQQHFWLRQ 7KH Y
RU VWRS WKH JDV EXUQRRD IVQ EDWR \FIOR WHK 1B YW H Q W
IDLOXUH IODPH IDLOXUH ORZ ZDWHU RU DQ\ VDIHV
OXEULFDWLQJ SOXJ FRFN RU EXWWHUIO\ VKXWRII Y
PHDQV IRU D WLJKWQHVV FKHFN RI WKH SULPDU\ Vk
SOXJ FRFN RU EXWW HAKIDO @ KOHWIKIU IDVKYHE DW HQW
WUDLQ 6HOHFW RQH RI WKH IROORZLQJ

t KS +LJK DQG ORZ JDV SUHVVXUH VZLWFKH
$ VHFRQG PRWRUL]JHG VDIHW\ VKXWRIlI YDOYH SC
OHDNDJH WHVW FRQQHFWLRQ VKDOO EH SURYLGH

¥ KS +LJK DQG ORZ JDV SUHVVXUH VZLWFKH
$ VHFRQG PRWRUL]JHG VDIHW\ VKXWRII YDOYH SC
OHDNDJH WHVW FRQQRHYWMVBELR) ¥ KDY HEH BRYLQJ
VKDOO EH ORFDWHG EHWZHHQ WKH VDIHW\ VKXW

H WXUQHU 7XUQGRZQ O6HOHFW RQH RI WKH IROORZLQ
KS 7XUQGRZQ UDQJH RI WKH EXUQHU VKD

KS 7XUQGRZQ UDQJH RI WKH EXUQHU VKD
QDWXUDO JDV DQG RQ 1R RLO

%RLOHU )ODPH 6DIHIXDUG &RQWUROOHU DQG &RQWURO 3

&% ( )ODPH 6DIHIJXDUG &RQWUROOHU

(DFK ERLOHU VKDOO EH IDBWRK\VDTHILI¥BHG EROYWUROOH
WHFKQRORJ\ DQG IXQFWLRQV HTXDO WR WKH &OHDYHU ¢

& R Q W U R O O H U vV K D O C
DQG GLJLWDO *ILUVW RXWRIDBOWHFRBGH LXQISUWE DMULRQ | X C
VKDOO LQFOXGH G\QDPIKKN H®IQMKHFINOBGIRJIYKDOO KDYH C
VHTXHQFH LQFDSDEOH RI BHGQYWRID YKDRBOPWOWOWKDOO LQ
SUH SXUJH SLORW DQG PDLQ IXHO LIQLWLRQ UXQ DQG ¢

& R Q W U R O POD[LAXPWDIHW WKDW VIODOC
WKH EXUQHU DQG LQGLFDWH DV D PLQLPXP WKH IROORZ
IODPH IDLOXUH KLJK DQG ORZ ILUH SURYLQJ VZLWFK ID
IDOVH IODPH VLIJQDO DQG IXHO YDOYH RSHQ ZKHQ SURF

7 K H F R Q W VKDO®W DOORZ LHYWHUUXSW
MXVW DIWHU SUH SXUJH GXULQJ SLORW LIJQLWLRQ WULI
ILULQJ UDWH PRWRU GDPSHU OLQNDJHV DQG SLORW IOL

D &RQWURO 3DQHO 7KKMOPRBRKVBRRQMMH B Y WKH IURQ
ERLOHU LQ D ORFDWLRQ FRQYHQLHQW WR WKH RSHUD
KDYH 1(0$ $ UDWLQJ WXHR\S UB DB XGHWWDVHDO DQG D <
NH\ W\SH ORFN

7 K H S D HQVDHHJIJ®XDUG AMRQM UMBOOBIU OEO
VWDUWHU LQGLFDWLQJ OLJKWYV DQG VHOHFWRU VZLW
7 K H S D Q H O v K D O O

FRQWUROOHU EORZHU PRWRU VWDUWHU DQG WHUPLQD
ERLOHUV WKH SDQHO VKDOO FRQWDLQ WKH IXHO VHOHF

6HFWLRQ $ 5HY
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E  /LIKWV
'KLWH ORDG GHPDQG
'KLWH IXHO YDOYH RSHQ
5HG ORZ ZDWHU
5HG IODPH IDLOXUH
F &RQWURO 6ZLWFKHV
$ %XUQHU 2Q 21l
$ O0DQXDO $XWRPDWLF
$ O0DQXDO )LULQJ 5DWH &RQWURO

G 2LO KHDW DQG PRLVWKNGOUEN XMAMGOMNQ BLUGIHQWLIL
QXPEHUV FRUUHVSRQGLQJ WR WKH HOHFWULFDO ZLUL

H $00 HOHFWULFDO HVKDSPHEMLMQERDUIRUGDQFH ZLWH
IDERUDWRULHY UHTXLUHPHQWYV

I %RLOHU WR EH VXSSOEXGW WO QWRQPWHBRDEG IXVH
WKH FRQWURO FLUFXLW

&RQWURO 3DQHO

D 7KH FRQWURO SDQH® Q K\DKHOI BER (PR XGRRHGR| WKH ERI
ORFDWLRQ FRQYHQLHQW WR WKH RSHUDWRU 7KH KLGQ
1(0$ $ UDWLQJ WKDW LQFOXGHV D QHRSUHQH GXVW V
W\SH ORFN

E 7KH SDQHO VKDOO ARRHWDR I WKHOH G RRIRCHWUIRO O HU E
VWDUWHU LQGLFDWLQJ OLJKWYV DQG VHOHFWRU VZLW

F 3DQHO VKDOO KDYH D UHPRYDEOH VXE EDVH IRU PR
FRQWUROOHU EORZHU PRWRU VWDUWHU DQG WHUPL
ILUHG ERLOHUV WKH SDQHO VKDOO FRQWDLQ WKH IXH

G 2LO KHDW DQG PRLVWXUH UHVLVWDQW ZLUH VKDOC
QXPEHUV FRUUHVSRQGLQJ WR WKH HOHFWULFDO ZLUL

H $00 HOHFWULFDO HVKDOPHEMLMOQFBRPLRURD QFH ZLWk
/IDERUDWRULHY UHTXLUHPHQWYV

I %RLOHU WR EH VXSSOEXGW MWNXO OVWHRQWHBRDEG IXVH
WKH FRQWURO FLUFXLW

t
t
t
t
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2.05 EFFICIENCY GUARANTEE
7KH ERLOHU PXVW EH JXDUDQWHHG WR RSHUDWH DW D PLQLF
SHUFHQW IURP WR SHU FEXQW LIRJJUPDWMLRU XK HQV DQG  IX
HIILFLHQF\ DW ILULQJ UDWH ZKHQ EXUQLQJ RLO
7KH VSHFLILHG ERLOHU HIILFLHQF\ LV EDVHG RQ WKH IROOR?Z
$ )XHO VSHFLILFDWLRQ XVHG WR GHWHUPLQH ERLOHU HIILF
+ 1DWXUDO *DV
&DUERQ ZW
+\GURJHQ ZW
6X0OIXU ZW
+HDWLQJ YDOXH %WX OE
+ 1R 2LO
&DUERQ ZW
+\GURJHQ ZW
6XO0IXU ZW
+HDWLQJ YDOXH %WX OE
t 1R 2LO
&DUERQ ZW
+\GURJHQ ZW
6X0OIXU ZW
+HDWLQJ YDOXH %WX OE
2.06 WARRANTY
$ $00 HTXLSPHQW LV WR EH JXDUDQWHHG DJDLQVW GHIHFW
IRU D SHULRG RI  PRQWKV XISRPUG D WRQRV KAWIIIRP GDWH RI
ZKLFKHYHU FRPHV ILUVW
PART 3 EXECUTION
$ B6KRS 7THVWV

%

CleaverBrooks

7KH SDFNDJHG ERLOHU PXVWWWRHEXHFIND FANKRIUEF RACHV WU X F W
DQG RSHUDWLRQ RI WKH XQWWQHYOYBO GWBVWKH BXBHKDVHU

6WDUW XS 6HUYLFH

$IWHU ERLOHU LQVWDRIOHD WDRF IDFWRBHORWKBGO SURYL
RI' D ILHOG UHSUHVHQWOHINX ¥ HW RDULQ GWDLLPLIOQIWKH RSHUL
DGGLWLRQDO FRVWYV

D $ IDFWRU\ DSSURYHG WQXSDXMSKRRUIN [HIGDYOWDREH V XE P
FXVWRPHU XVHU DW WKH WLPH RI VWDUW XS

6HFWLRQ $ 5HY
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SECTION A10
MODEL CBR HOT WATER SPECIFICATIONS

(125-800 hp, 30 psig, 125 psig)

HOT WATER SPECIFICATIONS

CONTENTS

3$57 *(1(5%/
%2,/(5 &+$5$&7(5,67+86 :$7(5
3$57 352'8&76
*(1(5%$/ %25 '(6,*1
+27 :$7(5 %25 75,0
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Model CBR 125-800 HP Boilers

MODEL CBR HOT WATER BOILER SPECIFICATIONS
(125-800 HP, 30 PSIG, 125 PSIG)

PART 1 GENERAL

11 BOILER CHARACTERISTICS (HOT WATER)

$ 7KH +RW :DWHU %RLOHU RKY @8 GEHHO&&% D V)IKBI G BRULHY BB

BBBBB KS GHVLJQHG IRU BBBBB SVLJ SVLJ R

PD[LPXP ZDWHU WHPSHUDWXUH VKDOO EH BBBBB GHJUHH )
WHPSHUDWXUH GURS VKDOO EH BBBBB GHJUHHYV )

% 7KH ERLOHU VKDOO KDYH D PD[LPXP RXWSXW RI BBBBB %
ILUHG ZLWK &6 BBBBB RUO\D (BB REB@PWOHFXVULFDO SRZ
DYDLODEOH VKDOO EH BBBBB 9ROW BBBBB 3KDVH BBBBB &\

PART 2 PRODUCTS

21 GENERAL BOILER DESIGN

$ 7KH ERLOHU VKDOO EH D WZR SDVV KRUL]JRQWDO ILUHWXE
IHHW Rl WRWDO KHDWLQJ VXUIDFH IRU WKH BBBBB KS ERLC
VWHHO IUDPH ZLWK LQWHJUDO IRUFHG GUDIW EXUQHU DQG
SDFNDJHG ERLOHU LV EXLOW DV D XQLW ZLWK 8QGHUZULW

The complete package boiler shall be approved as a unit by Underwriters
Laboratories and shall bear the UL/cUL label, except in the case where 50 Hz has
been selected.

7KH ERLOHU VKDOO EH FRPSOHWHO\ SUH DVVHPEOHG D
XQLW VKDOO EH UHDG\ IRU LPPHGLDWH PRXQWLQJ RQ 10
UHDG\ IRU DWWDFKPHQW Rl ZDWHU VWHDP IXHO HOHF\
FRQQHFWLRQV

7KH ERLOHU VKDOO EH EXLOW WR FRPSO\ ZLWK WKH IR
J)DFWRU\ OXWXDO ,QGXVWULDO 5LVN ,QVXUDQFH $60( &

% %RLOHU 6KHOO +RW :DWHU

7KH ERLOHU VKHOO PX®QW EFREUREOWWHXAHAWHKG$60( % RLOH
PXVW UHFHLYH DXWKRUL]JHG ERLOHU LQVSHFWLRQ SULR
LOQVSHFWLRQ UHSRUW VKDOO EH IXUQLVKHG WR WKH SXI

7KH KRW ZDWHU UHW X B g IDROBY ROKDOKMWE ARIRFDWHG RQ
OLQH Rl WKH ERLOHU 7KH ERLOHU VKDOO EH GHVLJQDW
ZLWK WKH ERLOHU ZDWHU )RUFHG LQWHUQDO FLUFXOD\

$ GLS WXEH VKDOO EH LQFOXGHG DV DQ LQWHJUDO SDL
7ZR OLIWLQJ H\HV VKDOO EH ORFDWHG RQ WRS RI WKH

6HFWLR $ S5HY
CleaverBrooks °
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&

)

JURQW DQG UHDU GRRUV RQ WKH ERLOHU VKDOO EH KL
VHDOHG ZLWK ILEHUJO\D V) GV DS IDOIHID WNLH WW O\ XVLQJ
FDSVFUHZV WKDW WKUHDG LQWR UHSODFHDEOH EUDVV (

5HDU UHIUDFWRU\ DQ GF R@WXDLBDMICR QOVWBEBARHPHG GRR
VZLQJ RSHQ IRU LQVSHFWLRQ RI EULFN ZRUN

7KH ERLOHU WXEHV VKDOO EH ULIOHG WXEH GHVLJQ H|

JURQW DQG UHDU WXEN PXMWWAHDRGCOM @MFFEBXMLEOH IR
DQG FOHDQLQJ ZKHQ WKH GRRUV DUH VZXQJ RSHQ 7KH
DGHTXDWH KDQGKROHYV WR IDFLOLWDWH ERLOHU LQVSH]I

$ PDQKROH VKDOO EH SURYLGHG

7KH H[KDXVW JDV YHQW VKDOO EH ORFDWHG QHDU WKH
FHQWHU OLQH DQG VKDOO EH FDSDEOH RI VXSSRUWLQJ
WKHUPRPHWHU

2EVHUYDWLRQ SRUWYV IRDPHKHRIQIUSHIFRMWVR FKRDIOO EH SUR®
RI WKH ERLOHU

7KH ERLOHU LQVXODWLRQ VKDOO FRQVLVW RI D LQFK EO
VKHHW PHWDO ODJJLQJ 7KLV LQVXODWLRQ PXVW EH UHDG
UHLQVWDOOHG LI UHTXLUHG

7KH HQWLUH ERLOHU ERPRPS ROBIRINVY QUK ROV HEW IDFWRU\ S
VKLSPHQW XVLQJ D KDQG ILQLVK HQDPHO FRDWLQJ

(PLVVLRQ &RQWUROYV

%RLOHU VKDOO EH HTXLSSHG ZLWK D ORZ HPLVVLRQ /(
SHUIRUPDQFH DW SSP GU\ YROXPH EDVLV DQG FRUUHF\
QDWXUDO JDV

7KH ORZ HPLVVLRQ RSWLRQ VKDOO LQFOXGH DQ LQWHJ
SDFNDJH SURYLGLQJ 12[ UHGXFWLRQ WKURXJK DQ LQWHE
VIVWHP XVLQJ WKH FRPBX¥XMVOIDRYQ UHAL UFEODWWLRQ YDOYF
ERLOHU GHVLJQ WR DFKLHY®HWKB \J XDKH BWIENAVL R Q[ FRQ\
VKDOO QRW XVH DQ H[WHUQDO IDQ FRQWURO YDOYH D¢
HIILFLHQF\ DQG UDWHG ERLOHU FDSDFLW\ VKDOO EH JXI
RSHUDWLQJ DW WKH ORZ 12] SHUIRUPDQFH OHYHOV

%XUQHU ERLOHU DQG ORZ 12[ VIVWHP VKDOO EH PDQX
VLQJOH PDQXIDFWXUHU 7KH /RZ (PLVVLRQ 2SWLRQ WR V
IDFWRU\ WHVWLQJ DV D SDFNDJH DQG VKDOO EHDU WKH
QDPHSODWH VKDOO LQFOXGH WKH DSSURYHG 8/ ORZ 12]
ILHOG DVVHPEO\ RI WKH EXUQHU RU ORZ 12[ HTXLSPHQW

2.2 HOT WATER BOILER TRIM

$

%

CleaverBrooks

/IRZ :DWHU &XWRII

$ ORZ ZDWHU FXWRII FRQWURO PDQXDO UHVHW VKDOO EH
WKH ERLOHU ZLUHG LQWRFWKW B)RUUHHY HROWERWOQMHWI RSHU
ZDWHU IDOOV EHORZ D VDIH OHYHO

SUHVVXUH DQG 7THPSHUDWXUH *DXJHV
UHVVXUH DQG WHPSHUDWXUH JDXJHV VKDOO EH PRXQWHC
VHQVLQ) HOHPHQW ORFDWHG DGMDFHQW WR WKH KRW ZDV

5HOLHI 9DOYHYV
:DWHU UHOLHI YDOYHV RI D W\SH DQG VL]H WR FRPSO\ ZLW
EH VKLSSHG ORRVH

6HFWLRQ $ 5HY
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THPSHUDWXUH &RQWUROV

THPSHUDWXUH FRQWUROV WR UHJXODWH EXUQHU RSHUDW|
WHPSHUDWXUH VHQVLQJ HOHWRQWYVHORRAD V¥ B & DG R & WHOGIWY
EH KLJK OLPLW PDQXDO UHVHW RSHUDWLQJ OLPLW DXW

2.3 BURNER AND CONTROLS

$

%

&

CleaverBrooks

ORGH RI 2SHUDWLRQ
%WXUQHU RSHUDWLRQ VKDOO EH IXOO PRGXODWLRQ SULQFL
ORZ ILUH SRVLWLRQ IRU LIJQLWLRQ

%ORZHU

$LU IRU FRPEXVWLRQ VKDOO EH VXSSOLHG E\ D IRUFHG
ERLOHU GRRU DERYH WHKHYEEUW@MML RQROPGLPHQRWH QRL

OD[LPXP VRXQG OHY HEG®&W)HUKSDERIDOHUWKDOO QRW H[FH
ZKHQ PHDVXUHG LQ DFFRUGDQFH ZLWK $%0$% 6RXQG 7H\

7KH LPSHOOHU VKDOO BH OFD EW CDCOHK PRMWXHPI XWW\ EDODQF
FROQQHFWHG WR WKH EORZHU PRWRU VKDIW

&RPEXVWLRQ $LU &RQWURDO

&RPEXVWLRQ DLU GDPSHU DQG FDP RSHUDWHG IXHO PHWH
D VLQJOH GDPSHU FRQW UHRD W RM RLLU W OFWRWHEIXDIDWR ORD ¢
3RWHQWLRPHWHU W\SH SRBRMLSWIRRYQ GRGWIRRON JXIODOWMH RSH
GDPSHU FRQWURO PRWRU UHPRYH WKLV VHQWHQFH ZKHQ
XVHG

)XHO 6SHFLILFDWLRQ DQG 3LSLQJ
6HOHFW RQH RI WKH IROORZLQJ IXHO W\SHV

¥ )XHO VHULHV *DV ILUHG
¥ )J)XHO VHULHYV /[LIKW RLO 1R ILUHG
¥ )J)XHO VHULHYV /[LIKW RLO RU JDV ILUHG
6HULHYV KHDY\ RLO DQG JDV DQG VHULHV KHDY
&KHFN ZLWK \RXU ORFDOSEEBWBYWW WIURR NR'UUMHSHFLILF
)XHO 6HULHYV *DV J)LUHG

D %XUQHU 7\SH 7KH EXUQHU VKDOO EH LQWHJUDO ZL
DQG RI KLJK UDGLDQW PXOWL SRUW W\SH IRU JDV 7K
RSHUDWLRQ RQ QDWXUDO JDV IXHO DQG HTXLSSHG ZL

E *DV 3LORW 7KH JDV SLORW VKDOO EH D SUHPL[ W\S
LJQLWLRQ $Q HOHFWUR®DLW RIHW KF VSR 0 RAK DIAROWPKRD W\
YDOYH FDQQRW RSHQ XQWLO SLORW IODPH KDV EHHQ
LQFOXGH WZR PDQXDO VKXW RIl YDOYHV VROHQRLG )
SUHVVXUH JDXJH

F *DV %XUQHU 3LSLQJ *DV EXUQHU SLSLQJ RQ DOO Xt
UHJXODWLQJ JDV VKXWRII YDOYH PRWRU RSHUDWHG
SOXJJHG OHDNDJH WHVW FRQQHFWLRQ 7KH PDLQ JDV
FORVH DXWRPDWLFDOO\ LQ WKH HYHQW RI SRZHU IDL
DQ\ VDIHW\ VKXWGRZQ MRMLGLWIRXQJ BRIKNERUFEXWWHU
YDOYH VKDOO EH SURYLGHG DV D PHDQV IRU D WLJKW
RII YDOYH $Q DGGLWLRQDO SOXJ FRFN RQ EXWWHUIO
HQWUDQFH WR JDV WUDLQ 6HOHFW RQH RI WKH IROO

KS +LJK DQG ORZ JDV SUHVVXUH VZLWFKHYV \
$ VHFRQG PRWRUL]JHG VDIHW\ VKXWRIlI YDOYH SOX\
OHDNDJH WHVW FRQQHFWLRQ VKDOO EH SURYLGHG

6HFWLRQ $ 5HY
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KS +LJK DQG ORZ JDV SUHVVXUH VZLWFKHV \
$ VHFRQG PRWRUL]JHG VDIHW\ VKXWRII YDOYH SOX\
OHDNDJH WHVW FRQQH L RYQ Y\DKODYGHO SEHR BIUQRY VG L W
EH ORFDWHG EHWZHHQ WKH VDIHW\ VKXWRII YDOYH

G %WXUQHU 7XUQGRZQ 6HOHFW RQH RI WKH IROORZLQ

KS 7XUQGRZQ UDQJH RI EXUQHU VKDOO EH
JDV

KS 7XUQGRZQ UDQJH RI WKH EXUQHU VKDOO
QDWXUDO JDV ZKHQ HTXLSSHG ZLWK D RU SSP |

)XHO 6HULHYV /ILIKW 2LO )LUHG

D %XUQHU 7\SH 7KH EXUQHU VKDOO EH LQWHJUDO ZL
DQG VKDOO EH D ORZ SUHVVXUH DLU DWRPL]LQJ W\SH
&6 &RPPHUFLDO 1R RLO DQG HTXLSSHG ZLWK DC

E 2LO 3LORW 7KH RLO SLORW VKDOO EH DLU DWRPL]L
LJQLWLRQ DQG LQFOXGH RLO VROHQRLG YDOYH $Q H
WKH SLORW VR WKDW WKH SULPDU\ RLO YDOYH FDQQF
HVWDEOLVKHG

F 2LO 3XPS $Q RLO SXPS ZLWK D FDSDFLW\ RI DSSUR|
EXUQLQJ UDWH VKDOO EH LQFOXGHG 6HSDUDWH PRW
ORRVH WR EH LQVWDOOHG LQ D ORFDWLRQ IDYRUDEO
SURYLGHG

G 2LO %XUQHU 3LSLQJ )XHO RLO SLSLQJ RQ WKH XQL
UHJXODWLQJ GHYLFHV RLO PHWHULQJ FRQWUROV VR
JDXJHV DQG IXHO VWUDLQHU DOO LQWHJUDOO\ PRXQ'
FRQWUROOHU VKDOO EH SURYLGHG WR FRPELQH DOO
FDVWLQJ ZKLFK LV PRXQWHG RQ WKH IURQW GRRU RI
QR]]JOH VKDOO EH XVHG IRU WKH ORZ SUHVVXUH DLU L
SUHVVXUH VZLWFK VKDOO EH LQFOXGHG LQ WKH RLO

H /IRZ 3UHVVXUH $LHSWRPWH @LU &RPSUHVVRU PRGXO
ERLOHU EDVH UDLO ZLWK ORZ DWRPL]LQJ DLU SUHVYV X

I %XUQHU 7XUQGRZQ O6HOHFW RQH RI WKH IROORZLAQ.
KS WKURXJK KS 7XUQGRZQ UDQJH VKDOO EH

RLO
KS WKURXJK KS 7XUQGRZQ UDQJH VKDOO EH
RLO
JXHO 6HULHYV /ILIKW 2LO RU *DV )LUHG

D %XUQHU 7\SH 7KH EXWQKHU I ULRXQWH KUHIDG RIWKKH ERL(
FRPELQDWLRQ RI WKH ORZ SUHVVXUH DLU DWRPL]LQJ
PXOWL SRUW W\SH IRKDD® EFHKH EXURWHWGVIRU RSHUDW
&6 &RPPHUFLDO 1R 2LO RU QDWXUDO JDV 7KH E
ZLWK DQ /( RSWLRQ

E *DV 3LORW 7KH JDV SLORW VKDOO EH SUHPL[ W\SH
$Q HOHFWURQLF GHWHFB®RAURWKDR OVR B QY LWRHK SNUKLH D U\
FDQQRW RSHQ XQWLO IODPH KDV EHHQ HVWDEOLVKHG
WZR PDQXDO VKXW RIlI YODYOH HYU W\ROHIHRUEB XD DWRU D
JDXJH

F 2LO % XUQHU

6HFWLRQ $ 5HY
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2LO 3XPS $Q RLO SXPS ZLWK D FDSDFLW\ RI DSSU
PD[LPXP EXUQLQJ UDWH VKDOO EH LQFOXGHG G6HSI
VHW VKLSSHG ORRVH WR EH LQVWDOOHG LQ D ORF
VWRUDJH WDQN VKDOO EH SURYLGHG

2L0 %XUQHU 3LSLQJ )XHO RLO SLSLQJ RQ WKH XQ
UHJXODWLQJ GHYLFHV RLO PHWHULQJ FRQWUROV
SUHVVXUH JDXJHV DQG IXHO VWUDLQHU DOO LQWH
IXHO RLO FRQWUROOHU VKDOO EH SURYLGHG WR FF
LQWR D VLQJOH FDVWLQJ ZKLFK LV PRXQWHG RQ Wi
VLQJOH WLS UHWUDFWDEOH QR]]JOH VKDOO EH XVHC
DWRPL]LQJ EXUQHU $ ORZ RLO SUHVVXUH VZLWFK )
SLSLQJ

/IRZ SUHVVXUH DLU DWRPL]LQJ 6HSDUDWH DLU FR
RQ ERLOHU EDVH UDLO ZLWK ORZ DWRPL]JLQJ DLU S

G *DV %XUQHU

*DV %XUQHU 3LSLQJ *DV EXUQHU SLSLQJ RQ DOO
UHJXODWLQJ JDV VKXWRIl YDOYH PRWRU RSHUDWH
DQG SOXJJHG OHDNDJH WHVW FRQQHFWLRQ 7KH P
ZLUHG WR FORVH DXWRPDWLFDOO\ LQ WKH HYHQW
ORZ ZDWHU RU DQ\ VDIHW\ VKXWGRZQ FRQGLWLRQ
EXWWHUIO\ VKXWRIlI YDOYH VKDOO EH SURYLGHG D
RI WKH SULPDU\ VKXW WRLRQDOYS$O $D ARGGLRU EXWW
VKDOO EH IXUQLVKHG DW HQWUDQFH WR JDV WUDL(

t KS +LJK DQG ORZ JDV SUHVVXUH VZLWFKH
$ VHFRQG PRWRUL]JHG VDIHW\ VKXWRIlI YDOYH SC
OHDNDJH WHVW FRQQHFWLRQ VKDOO EH SURYLGH

t KS +LJK DQG ORZ JDV SUHVVXUH VZLWFKH
$ VHFRQG PRWRUL]JHG VDIHW\ VKXWRII YDOYH SC
OHDNDJH WHVW FRQQRMUVEIHRY ¥ KIDDY HE IS BRYLQJ
VKDOO EH ORFDWHG EHWZHHQ WKH VDIHW\ VKXW

H %WXUQHU 7XUQGRZQ O6HOHFW RQH RI WKH IROORZLQ

1 KS 7XUQGRZQ UDQJH RI WKH EXUQHU VKD«
1 KS 7XUQGRZQ UDQJH RI WKH EXUQHU VKD
QDWXUDO JDV DQG RQ 1R RLO &RQVXOW \R

DXWKRUL]JHG UHSUHVHQWID WIXYH GRZQURLSIELOL
RQ DYDLODEOH JDV SUHVVXUH DQG 1R RLO WXl
XWLOLJLQJ /( 2SWLRZIVOWRHIOAKRHYHRU  SSP ZKH
ILULQJ QDWXUDO JDV

( %RLOHU )ODPH 6DIHJXDUG &RQWUROOHU DQG &RQWURO 3
&% ( )ODPH 6DIHIJXDUG

D %RLOHUV ZLWK &% ( &RQWURO (DFK ERLOHU VKDC
IODPH VDIHIXDUG FRQWUROOHU SURYLGLQJ WHFKQRO
&OHDYHU %URRNV ORGHO &% (

& R Q W U R O O H U V K D O
OLJKWV DQG GLJLWDO *ILUVW RXW’  IDXOW FRGH LQGL
IXQFWLRQV ,W VKDOO LRWFPNX ®HR IR DPLHF WRI@W BROOH
D IL[HG RSHUDWLQJ VHTXHQFH LQFDSDEOH RI EHLQJ F
VHTXHQFH VKDOO LQFOXGH VWDUW SUH SXUJH SLOR
SRVW SXUJH F\FOHV

6HFWLR $ S5HY
CleaverBrooks °
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CleaverBrooks

& R Q W U mBHORUGDHPXP VDINW\KWKDW O/
VKXWGRZQ WKH EXUQH W DQICP KO GALK B WRIODR DLQJ WU L
SLORW DQG PDLQ IODPH IDLOXUH KLJK DQG ORZ ILUH
LQWHUORFNYV RSHQ IDOVH IODPH VLJQDO DQG IXHO Y
VZLWFK LV IXUQLVKHG

7 K H F RVZDWFW | WZVIRQWIOUMDXSW LRV W
VHTXHQFH MXVW DIWHU SUH SXUJH GXULQJ SLORW LJ
DGMXVWPHQWY WR ILULQJ UDWH PRWRU GDPSHU OLQ
PLQLPXP WXUQGRZQ WHVWYV

&RQWURO 3DQHO 7KBIOFRDM BRRBDIE ®RY WKH IURQ
ERLOHU LQ D ORFDWLRQ FRQYHQLHQW WR WKH RSHUD
KDYH 1(0$ $ UDWLQJ WXHRS U8 BDBXGHWWDVHDO DQG D <
NH\ W\SH ORFN

7 K H S D HQVDHHIX®XDUG ARQKWUMBOOBIU OEOC
VWDUWHU LQGLFDWLQJ OLJKWV DQG VHOHFWRU VZLW
7 K H S D Q H o \% K D O O

VDIHIXDUG FRQWUROOHU EORZHU PRWRU VWDUWHU
FRPELODWLRQ JDV RLO HORKEGROOCHROMWWKE W/KEG | XHC
VZLWFK

7 K H S D Q H O V K D O O
ILIKWV
'KLWH ORDG GHPDQGHG
'KLWH IXHO YDOYH RSHQ
5HG ORZ ZDWHU
5HG IODPH IDLOXUH
&RQWURO 6ZLWFKHYV
T %XUQHU 2Q 211
$ O0DQXDO $XWRPDWLF
$ O0DQXDO )LULQJ 5DWH &RQWURO

2LO KHDW DQG PRLVWKLNDGOUHN RMHBOMWNIGLUGBHQWLIL
QXPEHUV FRUUHVSRQGLQJ WR WKH HOHFWULFDO ZLUL

$00 HOHFWULFDO HTXLSPHQW DQG ZLULQJ VKDOO EI
IDERUDWRULHYV UHTXLUHPHQWYV

%RLOHU WR EH VXS SFQUHFX LM WUD PFRQWRIRD DQG XV
WKH FRQWURO FLUFXLW

&RQWURO 3DQHO 7KBORREW PR GWHE®RY WKH IURQ)
ERLOHU LQ D ORFDWLRQ FRQYHQLHQW WR WKH RSHUD
KDYH 1(0$ $ UDWLQJ WXHR\S UB DB XGHWWDVHDO DQG D <
NH\ W\SH ORFN

7 K H S D Q H O v K D O O
DQG VHOHFWRU VZLWFKHYV

3DQHO VKDOO KDYH D UHPRYDEOH VXE EDVH IRU PRX
FRQWUROOHU DQG WHUPLQDO EORFNV )RU FRPELQD)
VKDOO FRQWDLQ WKH IXHO VHOHFWRU VZLWFK

H +H+ +H+ ++

6HFWLRQ $ 5HY
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L 2LO KHDW DQG PRLWXDOWHD LEKHVXVWOG QW T LWH QWLIL
QXPEHUV FRUUHVSRQGLQJ WR WKH HOHFWULFDO ZLUL

M $00 HOHFWULFDO WKOLS® HEGW Q@ FR @IRULRDIQFH ZLW ¥

/IDERUDWRULHY UHTXLUHPHQWYV

N %RLOHU WR EH VXSEFOUHRBLIM WK DOVMRRWRHRODQG IXV

WKH FRQWURO FLUFXLW

2.4 EFFICIENCY GUARANTEE

$

%

&

(

PART 3

3.1 WARRANTY

7KH ERLOHU PDQXIDFWXUHDW RDKCHO W XPDH) RQ W W IBD WAKDSV W K

DFKLHYH BBBBB IXHO WR VWHIDWPLU IUDOWR RAKBHW EXUQLQJ Q
DQG BBBBB IXHO WR VWHDR HLQF UDQFN BWHQ EXUQLQJ RLO

HITLFLHQF\ JXDUDQWHHY DW UDWLQDQGI UHRXLUHG

I WKt

WR DFKLHYH WKH FRUUHVSRQGLQJ JXDUDQWHHG HIILFLHQT
PDOQXIDFWXUHU ZLOO UHEDWHU WRQMKH MNOWLPORXY BERG GR
IRU HYHU\ IXOO HIILFLHQKN SFMQVMD O HIIWKBWFNV LYV EHORZ
OHYHO

7KH VSHFLILHG ERLOHU HIILFLHQF\ LV EDVHG RQ WKH IROOR?Z
)XHO VSHFLILFDWLRQ XVHG WR GHWHUPLQH ERLOHU HIILF

t

DQG

I1DWXUDO *DV
&DUERQ ZW
+\GURJHQ ZW
6 X0OIXU ZW
+HDWLQJ YDOXH

1R  2LO
&DUERQ ZW
+\GURJHQ ZW
6X0OIXU ZW
+HDWLQJ YDOXH

1R 2LO
&DUERQ ZW
+\GURJHQ ZW
6X0OIXU ZW
+HDWLQJ YDOXH

%WX OE

WX OE

%WX OE

(IN'LFLHQFLHYVY DUH EDVHGHRUWDWWPEIHHQW DEU WHEDWLYH KXI
H[FHVV DLU LQ WKH H[KDXVW IOXH JDV

(I lLFLHQFLHYVY DUH EDVHG RQ PDQXIDFWXUHU IV SXEOLVKH
JRU &OHDYHU %URRNY UDGLDWLRQ DQG FRQYHFWLRQ ORYV

*XLGH SXEOLFDWLRQ QXPEHU &%
$Q\ HIILFLHQF\ YHQL ALFDWERQE WHWOVRQ WKH VWDFN ORVYV

EXECUTION

$O00 HTXLSPHQW LV WR EH JXDUDQWHHG DJIJDLQVW GHIHFWYV L

SHULRG RI

FRPHV ILUVW

CleaverBrooks

6HFWLRQ $

PROQWKYV IURP GDWH RI VWDUW XS RU

5HY

PRQWKYV
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3.2 SHOP TESTS
$ 7KH SDFNDJHG ERLOHU PWMWWMW WHL FKHIBPN WKMH FRQVWUXF
DQG RSHUDWLRQ RI WKH XQWWQHYOYBO GWBVWKH BXBHKDVHU
% 6WDUW XS 6HUYLFH

$IWHU ERLOHU LQVWDRIOHD WDRF IDFWRBHOHRWKBGO SURYL
RI' D ILHOG UHSUHVHQWOHNX Y HW RDUQ GVWDWMIMIQAIR J WKH RSF
DGGLWLRQDO FRVWYV

D $ IDFWRU\ DSSURYHG WQXSDXMMSFRRIUN THIGDOWDEH V XEP |
FXVWRPHU XVHU DW WKH WLPH RI VWDUW XS

6HFWLR $ S5HY
CleaverBrooks °



