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Note: red text designates wire diagram 

Drawing Number Description Pg. 
RCW-1-BC1 1 - RCW boiler with 1 backup storage tank + 

Circulation  
6 

RCW-1-BC2 1 - RCW boiler with 2 backup storage tank + 
Circulation  

7 

RCW-2-BC1 2 - RCW boiler with 1 backup storage tank + 
Circulation 

8 

RCW-2-BC2 2 - RCW boiler with 2 backup storage tanks + 
Circulation 

9 

RCW-2-BC3 2 - RCW boiler with 3 backup storage tanks + 
Circulation 

10 

RCW-3-BC1 3 - RCW boiler with 1 backup storage tanks + 
Circulation 

11 

RCW-3-BC2 3 - RCW boiler with 2 backup storage tanks + 
Circulation 

12 

RCW-3-BC3 3 - RCW boiler with 3 backup storage tanks + 
Circulation 

13 

RCW-4-BC1 4 - RCW boiler with 1 backup storage tank + 
Circulation 

14 

RCW-4-BC2 4 - RCW boiler with 4 backup storage tanks + 
Circulation 

15 

RCW-4-BC3 4 - RCW boiler with 3 backup storage tanks + 
Circulation 

16 

RCW-4-BC4 4 - RCW boiler with 4 backup storage tanks + 
Circulation 

17 

W-RCW-1-1 1-RCW + 1 backup storage wire diagram 18 
W-RCW-2-4 2-4 RCW + 1-4 backup storage wire diagram 19 
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Drawing Number Nomenclature  
Rinnai Commerical Water Heater Drawing Number 

Rinnai Commerical Water Heater Wire Diagram 

Example: 

RCW-1-BC2 BC2 RCW-1 

RCW – Rinnai Commercial 
Water Heater  

1 - Number of water heater 

BC – Back-up storage + circulation 

2 – Number of storage tanks 

W-RCW

W- Wire diagram

RCW- Rinnai Commercial Water Heater  

2 – Back-up storage  

4 – Number of storage tanks 

Example: 

W- RCW-2-4 2-4

 3
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Cautionary Notes 
Note regarding drawings: 

The drawings in this design guide are not engineering drawings; 
it is intended only as a guide and not as a replacement for 
professional engineering project drawings. These drawings are 
not intended to describe a complete system. It is up to the 
contractor or engineer to determine the necessary components 
and configuration of the particular system to be installed. These 
drawings do not imply compliance with local building code 
requirements. It is the responsibility of the contractor or 
engineer to ensure the installation is in accordance with all local 
building codes. Confer with local building officials before 
installation. 

To The Consumer: 

You must read the entire manual to properly operate the boiler. 
• Keep this manual for future reference.
• As when using any appliance generating heat, there are certain
safety precautions you should follow. See section “2.2 Safety
Precautions” for detailed safety precautions.
• Be sure your boiler is installed by a licensed installer.
• If installing in the state of Massachusetts, read section “14.6
Massachusetts State Gas Regulations” in this manual.

To The Installer: 

• A trained and qualified professional must install the boiler,
inspect it, and leak test it before use. The warranty will be voided
due to any improper installation.

• The installer should use this design guide in conjunction with
the Rinnai Commercial Boiler Installation and Operation
Manual.

• The trained and qualified professional should have skills such
as:

− Gas line sizing
− Connecting gas lines, water lines, valves, and electricity
− Knowledge of applicable national, state, and local codes
− Installing venting through a wall or roof
− Training in installation of condensing boilers. Training on Rinnai
Condensing Boilers is accessible at: rinnaipro.myabsorb.com.
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* Chart is applicable to individual units

Water Quality
Contaminant Maximum Level

Total Hardness
Aluminum *
Chlorides *
Copper *

Dissolved Carbon
 Dioxide

5 gpg to 15 gpg
Up to 0.2 mg/L

Maganese *
pH *

Iron *

TDS (Total
Dissolved Solids) *

Zinc *

Up to 250 mg/L
Up to 1.0 mg/L

Up to 15.0 mg/L

Up to 0.3 mg/L
Up to 0.05 mg/L

6.5 to 8.5

Up to 5 mg/L

Up to 500 mg/L

* Source: Part 143 National Secondary
drinking water regulations

0 - 2,000 ft
(0-609 m)

NG
0.0%

Model

RCW399AN
LP
0.0%

0.0%RCW500AN 0.0%
0.0%RCW750AN 0.0%
0.0%RCW1000AN 0.0%

2,001 - 5,400ft
(610 - 1,645 m)

NG
7.0%

LP
7.0%

10.0% 10.0%
10.0% 10.0%
0.0% 0.0%

5,401 - 7,700 ft
(1,646 - 2,346 m)

NG
16.0%

LP
20.0%

20.0% 20.0%
15.0% 15.0%

7,701 - 10,200 ft
(2,347 - 3,109 m)

NG
23.0%

LP
27.0%

25.0% 25.0%
20.0% 20.0%

10.0% 10.0% 15.0% 15.0%

Boiler Derate for Elevation

100 (30)

Length in ft
(meters)

80 (24)

60 (18)
50 (15)
40 (12)
30 (9)
20 (6)
10 (3)

Capacity in Thousands of Btu/hr

3/4 1 1-1/4
Nominal Inside Pipe Size (in.)

763

985
892
821

1,110
1,300
1,620
2,350

Specific Gravity
Inlet Pressure:

Schedule 40 Metalic Pipe

1.50
11 in. w.c.

Gas Pipe Sizing Reference Table

Information in table obtained from
NFPA 54, ANSI Z223.1

Pressure Drop 0.5 in w.c.
Propane (Undiluted)

608

70 (21)

90 (27) 716
677

2

1,660
1,940
2,420
3,5201,150

787
632
541

2-1/2

1,480
1,340
1,230
1,140
1,070
1,010

1-1/2

3,210
3,750
4,660
6,790

2,840
2,570
2,370
2,200
2,070
1,950

5,110
5,970
7,430
10,800

4,530
4,100
3,770
3,510
3,290
3,110

N/A

N/A

100 (30)
90 (27)

Length in ft
(meters)

80 (24)
70 (21)
60 (18)
50 (15)
40 (12)
30 (9)
20 (6)
10 (3) 949

Capacity in Thousands of Btu/hr

3/4 1 1-1/4
Nominal Inside Pipe Size (in.)

1,060

1,790
1,230

986
844

1,540
1,390
1,280
1,190
1,120

1,730
2,030
2,520
3,670

Specific Gravity
Inlet Pressure:

Schedule 40 Metalic Pipe

0.6
Less than 2 psi

Gas Pipe Sizing
Reference Table

Information in table obtained from
NFPA 54, ANSI Z223.1

Pressure Drop 3.0 in w.c.
Natural Gas

Intended use: Initial supply Pressure
of 8.0 in. w.c. or greater.

748
678
624

544
514

308
331
360
397
448
524
652

580

1-1/2 2 2-1/2 3

1,580
1,090

3,050
2,090
1,680
1,440
1,280
1,160
1,060

4,680
3,340
2,680
2,290
2,030
1,840
1,690
1,580
1,480
1,400

8,580
5,900
4,740
4,050
3,590
3,260
3,000
2,790
2,610
2,470

873
747
662
600
552
514
482
455 877

928
989

N/A

100 (30)
90 (27)

Length in ft
(meters)

80 (24)
70 (21)
60 (18)
50 (15)
40 (12)
30 (9)
20 (6)
10 (3) 678

Capacity in Thousands of Btu/hr

Nominal Inside Pipe Size (in.)

1,390
957
768
657

Specific Gravity
Inlet Pressure:

Schedule 40 Metalic Pipe

0.6
Less than 2 psi

Gas Pipe Sizing Reference
 Table

Information in table obtained from
NFPA 54, ANSI Z223.1

Pressure Drop 0.5 in w.c.
Natural Gas

583
528
486

424
400

452

1 1-1/4 1-1/2 2-1/22 3

N/A

985
873
791
728
677
635
600

2,090
1,430
1,150

4,020
2,760

6,400
4,400

11,300
7,780
6,250
5,350

3,530
3,020

2,220
1,900
1,680 2,680 4,740

4,290
3,950

2,430
2,230

1,520
1,400
1,300 2,080 3,670

3,450
3,260

1,950
1,840

1,220
1,160

Model

RCW399AN
RCW500AN
RCW750AN

RCW1000AN

GPM
39

Ft/Hd
36

Circulator Sizing Information
Minimum
Pipe Size
1-1/2 In.
1-1/2 In.

2 In.
2 In.

20°F

49
73
97 16

12
41

25°F
GPM Ft/Hd
31 22
39 22
58 8
78 10

Model

RCW399AN
RCW500AN
RCW750AN

RCW1000AN

Pipe Sizing with Multiple Units

6 7
Number of Units / Common Header Pipe Sizes (Inches)

85432
3 3
3
4
4

4
4

4
4 4

4 5 5 5
55

5
5

8
8886 6

6 6 6
6

Model

Vent Sizes
Min-Max Exhaust Vent Run
Min-Max Intake Vent Run
· 45° elbow is equivalent to 3 ft (1 m)
· 90° elbow is equivalent to 6 ft (2 m)

Room Air Maximum Equivalent Vent lengths
RCW399AN and

RCW500AN
4 in. PVC/CPVC
10 feet (3 meters) - 140 ft (43 m)

RCW399AN and
RCW500AN

6 in. PVC/CPVC

0 feet (0 meters) - 140 ft (43 m)

* Vent length includes the additional venting, fittings, and terminations

Model

Vent Sizes
Min-Max Exhaust Vent Run
Min-Max Intake Vent Run
· 45° elbow is equivalent to 3 ft (1 m)
· 90° elbow is equivalent to 6 ft (2 m)

Twin Pipe Maximum Equivalent Vent lengths
RCW399AN and

RCW500AN
4 in. PVC/CPVC
10 feet (3 meters) - 140 ft (43 m)

RCW399AN and
RCW500AN

6 in. PVC/CPVC

0 feet (0 meters) - 140 ft (43 m)

* Vent length includes the additional venting, fittings, and terminations

- Note: the above chart should be used as a guide only.  Customers may
source an Non ECM equal to the above models but must contact
manufacturer(s) directly for recommendation.

- Note: Rinnai stocks the Grundfos Magna 3 40-180 (Part # 107000566)
and Magna 3 50-180 (Part # 107000762) Stainless Steel Pumps. All
Rinnai Commercial Water Heater (RCW) equipment quotes will include
these pumps where applicable unless indicated otherwise by customer.
Customers have the option to select and source models in the table
above independently. Pump must be approved for potable water.

ECM

RCW
Model

Grundfos

20˚F

RCW FLOOR BOILER PUMP SIZE RECOMMENDATION

Delta T

RCW500AN
RCW750AN
RCW1000AN

RCW399AN MAGNA3 40-120GFN
MAGNA3 40-180GFN

MAGNA3 50-180GFN

ECM

MAGNA3 50-80GFN

MAGNA3 40-80GFN

MAGNA3 50-80GFN
MAGNA3 40-80GFN

25˚F

MAGNA3 40-80GFN
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• �Custom engineered water heating solutions 
via Made to Order (MTO) process 

• 100% sizing guarantee* 

• On-site review and consultation if required

 • �Accessible tech documents: submittals, spec 
sheets, CAD drawings, Revit files and more

* �Sizings are guaranteed provided original fixture list and sizing parameters (e.g., temps, 
elevation) do not change. 

Application Engineering 
Center of Excellence 
Our team of application engineers is available to provide quotes, size your system and provide designs for your specific project — all at 
no charge and backed by our 100% sizing guarantee. Using proven sizing methodologies, Rinnai’s Application Engineering Center of 
Excellence is there to consult with you and provide the best total solution for your next project. Call them at 1-800-621-9419 or email 
at engineering@rinnai.us.

• Unmatched customer support 

• Quick sizing and quote turnaround

• Proven sizing methodologies

• Cost effective – value engineered designs

• Utilizing storage when necessary

• Full system drawings and BOM provided

• �ROI: Running cost/savings/carbon emissions calculations

No matter the size of your company, Rinnai’s National Accounts 
Program makes it easy and affordable to stay in hot water. 

 Nationwide Support and Coverage

• Factory trained service providers on call 
and in your markets

• Immediate replacement, installation and preventive 
maintenance with just one call

• Water heating solutions that save money, last longer 
and save space

24/7/365 Emergency Rapid Response

• Dedicated toll-free number 

• On site within 2 hours; repair within 4 hours; replace 
within 8 hours of approval

• Continuing updates to facilities managers

New Construction or Planned Replacement

• 100% Sizing Guarantee from Rinnai Applications 
Engineering

• Existing equipment audit to prevent failures and 
unexpected repairs

• Turnkey delivery and installation 

Contact the Rinnai National Accounts Team today to sign up  
or learn more: 844-348-4714 or NCA@rinnai.us. 

Learn more at rinnai.us
  1919
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