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INTRODUCTION AND BUILDING DESCRIPTION  
 
The purpose of this Fire Protection Design Narrative is to describe the proposed wet-pipe automatic sprinkler 
system for the renovated two-unit residential building located at 30 Chestnut Street in Boston, Massachusetts. 
  
The building consist of a basement, ground, first, second, third, fourth and penthouse level as indicated on the 
associated architectural drawings. The basement level will contain mechanical space and storage area for the 
residential dwelling units. The first dwelling unit will occupy the ground, level and first level. The second level 
will occupy the second, third fourth and penthouse levels. The sprinkler room will be located in the basement 
level and will be accessible through the first dwelling unit.  
 
This building is constructed of combustible and non-combustible materials throughout. Any concealed 
combustible spaces shall remain inaccessible. Such spaces are not permitted to be used for storage of any kind. 
 
CODE REVIEW / HAZARD CLASSIFICATION 
 
The Massachusetts State Building Code (780 CMR, 9th Edition) classifies this building as Type R-3 
construction (Section 310.1). 
 
Section 903.2.8 (780 CMR, 9th Edition) requires buildings of Use Group R to be provided with an automatic 
sprinkler system designed and installed in accordance with 780 CMR 903.3. 
 
Section 903.3.1.3 (780 CMR, 9th Edition) states that automatic sprinkler systems installed in one and two-family 
dwellings shall be permitted to be installed throughout in accordance with NFPA 13D.  
 
Per these referenced code sections, the sprinkler system for this building has been designed in accordance with 
the requirements of NFPA 13D (2013 Edition). The system shall assume the hydraulically most demanding 
sprinklers in a single compartment up to two (2) residential sprinklers operating at the flow and pressures 
specified by the manufacturer (defined in the hydraulic calculation section).  
 
System shall be monitored in accordance with the requirements of the 9th Edition of the Massachusetts State 
Building Code (780 CMR) (Fire Alarm Design by others). 
 
SHOP DRAWING REQUIREMENTS 
 
This fire protection design narrative and associated sprinkler design and hydraulic calculations have been 
prepared in accordance with the Massachusetts State Building Code as part of the Tier 1 construction 
documents. Awarded sprinkler contractor shall be responsible for developing Tier 2 Shop Drawings and 
associated documents to JFP Solutions, Inc. for review prior to installation. 
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SPRINKLER SYSTEM DESCRIPTION 
 
This sprinkler system will be supplied by a new 2” copper fire service tied into the municipal water main on 
Chestnut Street. The new fire service shall be designed, installed, flushed and tested in accordance with the 
requirements of NFPA 24 (by others). 
 
The sprinkler contractor will provide a 1-1/2” backflow preventer with monitored shutoff valves and a 1-1/2” 
straight-pipe riser including a flow switch, pressure gauge, combination test & drain with relief valve (see detail 
on associated fire protection drawing, FP-1). This system will automatically flow water through a fused 
sprinkler head due to heat from a fire. 
 
All flow, tamper and pressure switches shall be tied into the Fire Alarm System which shall be connected to the 
Fire Alarm Control Panel (Alarm design by others). 
 
The system will be fed from a single sprinkler riser which will be located as close to the indicated location on 
the drawings. All piping will be UL Listed CPVC piping and shall be installed in accordance with the 
requirements of NFPA 13D (2013 Edition) and the requirements of the product manufacturer.  
 
All residential pendent sprinklers shall be Globe Residential sprinklers with a K-Factor of 4.9. These sprinklers 
require a minimum flow of 13 GPM and a minimum pressure of 7.0 PSI and have an associated maximum 
spacing limitation of 16’x16’ (No more than 8’ off any wall). All residential sidewall sprinklers shall be Globe 
Residential sprinklers with a K-factor of 4.4. These sprinklers require a minimum flow rate of 14 GPM at 11.1 
PSI and have an associated maximum spacing of 14’x14’. 
 
The CPVC sprinkler main feeding the sprinklers on the upper floors will be run down the length of the building, 
adjacent to the main carrying wall as indicated on the associated drawings. The pendent sprinkler heads will be 
fed from 1” CPVC branchlines running through wood joists and walls as necessary. It is the general contractor’s 
responsibility to provide sufficient insulation above any water-filled sprinkler piping to prevent freezing.  
 
NOTE: Per the requirements of the Massachusetts State Fire Marshall, all sprinkler contractors installing 
CPVC piping for automatic sprinkler systems shall be certified by a CPVC representative. 
 
NOTE: All sprinkler piping installed in this building shall be installed in conditioned spaces. The building 
owner is responsible for maintaining appropriate heat within all areas containing sprinkler piping to prevent 
freeze-ups. The sprinkler contractor shall be responsible for selecting the proper length of all dry-sidewall 
sprinklers based on the manufacturer’s requirements to prevent freeze-ups. JFP Solutions, Inc. and the 
engineer of record take no responsibility for any damages caused by freeze-ups on this sprinkler system. 
 
NOTE: Sprinkler locations have been determined based on required maximum coverage areas of NFPA 13D 
(2013 Edition) and the spacing used in the design. Locations have not been coordinated with any ceiling-
mounted fixtures, lights or soffits. Installing sprinkler contractor is responsible for coordinating sprinkler 
locations around any such obstructions in accordance with the requirements of NFPA 13D (2013 Edition). 
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HYDRAULIC CALCULATIONS 
 
Per the requirements of NFPA 13D (2013 Edition), the hydraulically most demanding sprinklers contained 
within the hydraulically most remote compartment, up to two (2) sprinklers are required to be included in the 
hydraulic calculations.  
 
The demand of this hydraulic calculation at the connection to the municipal water main in the street is 26.2 
GPM @ 60.8 PSI. When compared to the recent flow test data obtained from the Boston Water & Sewer 
Department, there is a remaining safety margin of 25.1 PSI. 
 
ACCEPTANCE TESTING 

 
1) This system must be hydrostatically tested to 200 psi for two hours.   
2) Notification devices shall operate as intended. 
3) A Contractor's Certificate for Above Ground Piping will be required.  

 
 
NOTE: Any discrepancies or significant alterations to the indicated piping or head layout which may occur 
during construction shall be brought to the engineer’s attention for review. It is not the responsibility of the 
engineer to develop as-built drawings depicting actual installation. The sprinkler contractor shall be responsible 
for providing as-built drawings if required.  
 
MAINTENANCE TESTING 
 
A testing and maintenance program, which meets the requirements of NFPA Standard 25 shall be required to be 
under contract with a licensed sprinkler contractor.  Test programs shall be in accordance with Table 5-1 and 
12-1 of NFPA 25 and include the following: 
  
Weekly  -  Owner inspect to see that control valves are open, unobstructed and not leaking and all system 

gages are normal. 
  
Yearly - Conduct system drain test to verify that flow switch is operating as designed and pressure gauges 

are indicating appropriate static and residual pressures.  
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Design
Remote Area Name
 
Remote Area Location
 
Occupancy Classification
 
Density (gpm/ft²)
 
Area of Application (ft²)
 
Coverage per Sprinkler (ft²)
 
Number of Calculated Sprinklers
 
In-Rack Demand (gpm)
 
Special Heads
 
Hose Streams (gpm)
 
Total Water Required (incl. Hose Streams) (gpm)
 
Required Pressure at Source (psi)
 
Type of System
 
Volume - Entire System  (gal)

1
 
PENTHOUSE UNIT
 
RES 13D
 
0.051
 
276
 
256
 
2
 
0
 
 
 
100
 
126.2
 
60.8
 
Wet
 
161.6 gal

Water Supply Information
Date
 
Location
 
Source

HYDRAULIC CALCULATIONS
for

09/22/2014
 
21 CHESTNUT ST
 
W1

THIS CALCULATION INCLUDES THE HMD 2 RESIDENTIAL SPRINKLER HEADS ON THE PENTHOUSE LEVEL

Project Name : RENOVATED TWO-UNIT RESIDENTIAL BUILDING       
 
Contract No. : 4917                  
 
Project Location:  30 CHESTNUT ST                                                                                                       

 
 
City:  BOSTON,   MA  02108
 
Date: 6/29/2020

Name of Contractor:  TO BE DETERMINED
 
Address:                            
 
Phone Number:                     
 
Name of Designer:  JFP SOLUTIONS, INC.
 
Authority Having Jurisdiction:  BOSTON FD    

 
 
City:                    
 
 E-mail:              

Job Information

Contractor Information

Notes
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Job : RENOVATED TWO-UNIT RESIDENTIAL BUILDING 

Hydraulic Analysis for :  1

Water Supply Parameters

Calculation Info
Calculation Mode
Hydraulic Model
Fluid Name
Fluid Weight, (lb/ft³)
Fluid Dynamic Viscosity, (lb·s/ft²)

Demand
Hazen-Williams
Water @ 60F (15.6C)
N/A for Hazen-Williams calculation.
N/A for Hazen-Williams calculation.

Supply 1 : W1 Flow (gpm) Pressure (psi)
0 86

2004 78

Node at Source Static Pressure
(psi)

Residual
Pressure

(psi)

Flow
 (gpm)

Available
Pressure

(psi)

Total Demand
(gpm)

Required Pressure
(psi)

Supply Analysis

W1 86 78 2004 86 126.2 60.8

Inside Hose Flow / Standpipe Demand (gpm)
 
Outside Hose Flow (gpm)
 
Additional Outside Hose Flow (gpm)
 
Other (custom defined)  Hose Flow (gpm)
 
Total Hose Flow (gpm)

 
 
 
 
100
 
 
 
100

Hoses

Ovehead Sprinkler Flow (gpm)
 
InRack Sprinkler Flow (gpm)
 
Other (custom defined) Sprinkler Flow (gpm)
 
Total Sprinkler Flow (gpm)

26.2
 
0
 
0
 
26.2

Required Margin of Safety (psi)
 
W1  - Pressure (psi)
 
W1  - Flow (gpm)
 
Demand w/o System Pump(s)

0
 
60.8
 
26.2
 
N/A

Sprinklers

Other
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Job : RENOVATED TWO-UNIT RESIDENTIAL BUILDING 

Hydraulic Analysis for :  1 

Pressure (psi)
Label

Graph Labels

Flow (gpm)
Values

Description

0S1 86Supply point #1 - Static
2004S2 78Supply point #2 - Residual

0D1 22.5Elevation Pressure
26.2D2 60.8System Demand
126.2D3 60.8System Demand + Add.Out.Hose

Pressure (psi)
Curve Name

Curve Intersections & Safety Margins

Flow (gpm)

Safety MarginIntersection

Pressure (psi) @ Flow (gpm)
34.5Supply 86 25.1 126.2

Open Heads

Head Ref.
DensityDensity

K-Factor
PressureFlow Pressure

(gpm/ft²)(gpm/ft²)(gpm/psi½) (psi)(gpm) (psi)

Flow

(gpm)

Coverage

(ft²)

Required Calculated
Head Type

S1 4.9 0.05 12.8 7 0.051 713256Overhead
Sprinkler

S2 4.9 0.05 12.8 7 0.052 7.313.3256Overhead
Sprinkler
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Job : RENOVATED TWO-UNIT RESIDENTIAL BUILDING 

Node Data

Hydraulic Calculations / Fluid Delivery Time Analysis

Node#
Type

Hgroup
Fitting

K-Fact.
Stat. Pres.

gpm/psi½
psi

Elev
Coverage

ft
ft²

X
Y

ft
ft

S1
Overhead Sprinkler

HEAD 4.9
0

54
256

1172.46
454.32

S2
Overhead Sprinkler

HEAD 4.9
0

54
256

1161.46
454.32

152
Node

NODE
BM.Tee

 
0

1 1161.23
448.62

W1
Supply

SUPPLY  
0

2 1085.71
397.24

142-O
Node

NODE
coupling

 
0

-10 1158.09
425.15

142-I
Node

NODE
coupling

 
0

-10 1156.69
425.15

143
Node

NODE
us.90

 
0

-10 1156.44
425.15

144
Node

NODE
us.90

 
0

-10 1156.44
403.71
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Hydraulic CalculationsJob : RENOVATED TWO-UNIT RESIDENTIAL BUILDING 

PIPE INFORMATION
Node 1
Node 2

Elev 1
Elev 2

(ft)

K-Factor 1
K-Factor 2

(gpm/psi½)

Flow added (q)
Total flow  (Q)

(gpm)

Nominal ID
Actual ID

(in)

Fittings
quantity x (name) = length 

 (ft)

L
F
T

(ft)

C Factor
Pf per ft

(psi)

total (Pt)
elev (Pe)
frict (Pf)

(psi)

 
NOTES

1Path No: 
S1
S2

54
54

4.9
4.9

13
13

1
1.101

11
0

11

150
0.0304

7
0

0.3

S2
152

54
1

4.9 13.3
26.2

1
1.101

8x(BM.Tee-Br)=40
3x(BM.Tee-Run)=3
12x(BM.90)=60

114.26
103

217.26

150
0.112

7.3
23

24.3

152
142-O

1
-10

 0
26.2

1.25
1.394

1x(coupling)=1.59
2x(BM.90)=12
4x(BM.Tee-Run)=4

37.62
17.59
55.21

150
0.0355

54.6
4.8

2

142-O
142-I

-10
-10

 0
26.2

1.5
0

1.4
0

1.4

0
3.0668

61.4
0

4.3

 Ames2000B
 ***

142-I
143

-10
-10

 0
26.2

1.25
1.394

1x(us.90)=4.76 0.25
4.76
5.01

150
0.0355

65.6
0

0.2

143
144

-10
-10

 0
26.2

2
1.959

1x(us.90)=5.81 21.44
5.81

27.25

150
0.0068

65.8
0

0.2

144
W1

-10
2

 0
26.2

6
6.4

2x(us.90)=48.39 89.2
48.39

137.58

140
0.0000

66
-5.2

0

W1 60.8

  *   Pressures are balanced to a high degree of accuracy. Values may vary by 0.1 psi due to display rounding.

 
***  Device pressure loss (gain in the case of pumps) is calculated from the device’s curve. If the device curve is printed with
this report, it will appear below. The length of the device as shown in the table above comes from the CAD drawing. The friction
loss per unit of length is calculated based upon the length and the curve-based loss/gain value. Internal ID and C Factor values
are irrelevant as the device is not represented as an addition to any pipe, but is an individual item whose loss/gain is based
solely on the curve data.

  *   Maximum Velocity of  8.84 ft/s occurs in the following pipe(s):   (152-S2)
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Device GraphsJob : RENOVATED TWO-UNIT RESIDENTIAL BUILDING 

Pressure vs. Flow Function
Design Area: 1;    Supply Ref.: W1;    Supply Name:W1

Flow, gpm
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