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1704 NE 82nd Terrace, Kansas City, MO 64118 
phone: 816-260-4897   *   fax: 816-468-5633 

 

Hydraulic Calculations 
 

John Knox Village 
Courtyards Building E 
New Independent Living Building 

Lee’s Summit, MO 
Date: 06-11-24 

Calculated by:  Paul C. Link, P.E. 
 

Area Summary:  
 

Area Description GPM PSI Demand Location 
     

Area #1 Fourth floor dwelling unit 168 61.2 at conn. to street main 
     

Area #2 Third floor atrium 371 85.2 at conn. to street main 
     

Area #3 Standpipe 750 152 at conn. to FDC 
     

     
     

     

             
     

          
     

 
 

 



From: Ryan McCormick <Ryan.McCormick@cityofls.net> 

Date: May 2, 2024 at 3:04:26 PM CDT 

To: Vincent Corbin <vcorbin@allsafefirepro.com> 

Subject: RE: 515 NW Moore St - Fire Hydrant Flow Data Request 

  

Date: 5/2/24 

Time: 2:20 pm 

  

Static PSI: 98 

Residual PSI: 52 

Flow GPM: 1875 

  

  

 

 

Ryan McCormick  | Operations Technician 

1200 SE Hamblen Road | Lee's Summit, MO 64081 

816.969.1900 |lswater.net | Ryan.McCormick@cityofls.net 
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                       HYDRAULIC DESIGN INFORMATION SHEET 
 
Name - John Knox Village Building E - Area #1                Date - 06-11-24    
Location - 4th floor apartment                                                   
Building - John Knox Village Building E             System No. - wet            
Contractor - All Safe Fire Protection               Contract No. -              
Calculated By - Paul C. Link‚ P.E.                  Drawing No. -               
Construction:  (X) Combustible   ( ) Non-Combustible     Ceiling Height 9'     
OCCUPANCY - apartment                                                            
 
 
S   Type of Calculation: ( )NFPA 13 Residential   (X)NFPA 13R   ( )NFPA 13D 
Y   Number of Sprinklers Flowing:   ( )1   ( )2   (X`)4   ( )      
S   ( )OtherCalculate per llisting                                              
T   ( )Specific Ruling                    Made by              Date           
E   
M    Listed Flow at Start Point  - 16   Gpm                 System Type 
     Listed Pres. at Start Point - 13.3 Psi        (X) Wet       ( ) Dry 
D    MAXIMUM LISTED SPACING   16   x 20           ( ) Deluge    ( ) PreAction 
E    Domestic Flow Added         - N/A  Gpm        Sprinkler or Nozzle 
S    Additional Flow Added       - 100  Gpm   Make Reliable    Model F1Res44   
I    Elevation at Highest Outlet - 42'8 Feet  Size 1/2"        K-Factor 4.4    
G    Note:calc 4 sprinklers in compartment     Temperature Rating 155            
N    maximum spacing is 16' x 18'                                                
 
 
Calculation   Gpm Required 168      Psi Required 61.2     at base of riser     
Summary       C-Factor Used:         Overhead 150           Underground 140   
 
 
W   Water Flow Test:              Pump Data:             Tank or Reservoir: 
A   Date of Test   - 05-02-24    Rated Cap.            Cap.                    
T   Time of Test   -             @ Psi                 Elev.                   
E   Static (Psi)   - 98          Elev.              
R   Residual (Psi) - 52          Other                       Well 
    Flow (Gpm)     - 1875                              Proof Flow Gpm          
S   Elevation      - 0                             
P   Location: 515 NW Moore Street                                                
P                                                                               
L   Source of Information: Lee's Summit Water                                    
Y                                                                               
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City Water Supply: Demand:

C1

C2

C1 - Static Pressure : 98 
C2 - Residual Pressure: 52 
C2 - Residual Flow : 1875 

D1 - Elevation :  18.480 
D2 - System Flow : 67.945 
D2 - System Pressure :  61.204 
Hose ( Demand ) : 100 
D3 - System Demand : 167.945 
Safety Margin :  36.266 

D1

D2

D3

Water Supply Curve C

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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Fitting Legend 
Abbrev. Name ½ ¾ 1 1¼ 1½ 2 2½ 3 3½ 4 5 6 8 10 12 14 16 18 20 24 

B NFPA 13 Butterfly Valve 0 0 0 0 0 6 7 10 0 12 9 10 12 19 21 0 0 0 0 0  
E NFPA 13 90' Standard Elbow 1 2 2 3 4 5 6 7 8 10 12 14 18 22 27 35 40 45 50 61  
G NFPA 13 Gate Valve 0 0 0 0 0 1 1 1 1 2 2 3 4 5 6 7 8 10 11 13  
N * CPVC 90'Ell Harvel-Spears  7 7 8 9 11 12 13 0 0 0 0 0 0 0 0 0 0 0 0  
O * CPVC Tee - Branch 3 3 5 6 8 10 12 15 0 0 0 0 0 0 0 0 0 0 0 0  
S NFPA 13 Swing Check 0 0 5 7 9 11 14 16 19 22 27 32 45 55 65  
T NFPA 13 90' Flow thru Tee 3 4 5 6 8 10 12 15 17 20 25 30 35 50 60 71 81 91 101 121  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Units Summary 
 
Diameter Units Inches 
Length Units Feet 
Flow Units US Gallons per Minute 
Pressure Units Pounds per Square Inch 
 
 
Note: Fitting Legend provides equivalent pipe lengths for fittings types of various diameters. 
Equivalent lengths shown are standard for actual diameters of Sched 40 pipe and CFactors 
of 120 except as noted with *.  The fittings marked with a * show equivalent lengths values 
supplied by manufacturers based on specific pipe diameters and CFactors and they require no 
adjustment.  All values for fittings not marked with a * will be adjusted in the calculation 
for CFactors of other than 120 and diameters other than Sched 40 per NFPA. 

Fittings Used Summary

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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SUPPLY ANALYSIS 
 
Node at Static Residual  Available    
Source Pressure Pressure Flow Pressure Total Demand Required Pressure 
 

TST 98.0 52 1875.0 97.47 167.94 61.204 
 
 
 

NODE ANALYSIS 
 

   Pressure Discharge   
Node Tag Elevation Node Type at Node at Node Notes 
 

101 42.67 4.4 13.23 16.0 
102 33.0 20.76  
103 33.0 21.44  
104 33.0 22.26  
105 33.0 22.87  
106 33.0 24.0  
107 33.0 27.83  
108 33.0 28.17  
FS3 29.67 42.79  
SP1 10.0 51.37  
1 10.0 51.74  
TOR 10.0 51.83  
BOR 0.0 61.18  
TST 0.0 61.2 100.0 
109 42.67 4.4 15.34 17.24 
110 33.0 23.68  
111 42.67 4.4 13.84 16.37 
112 33.0 22.24  
113 42.67 4.4 17.36 18.33 
114 33.0 26.74  

Flow Summary - NFPA 2007

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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Node1 Elev1 K Qa Nom Fitting Pipe CFact Pt 
to or Ftng's Pe ******* Notes ****** 
Node2 Elev2 Fact Qt Act Eqv. Ln. Total Pf/Ft Pf 

 

101 42.67 4.40    16.00 0.75 2N 14.0   10.080 150  13.231  
to 0.0   14.000   4.188  
102 33 16.0 0.874 0.0   24.080 0.1387   3.340 Vel =   8.56 

102 33 0.0 1 N 7.0    3.170 150  20.759  
to O 5.0   12.000 0.0  
103 33 16.0 1.101 0.0   15.170 0.0451   0.684 Vel =   5.39 

103 33 0.0 1 N 7.0   11.170 150  21.443  
to 0.0    7.000 0.0  
104 33 16.0 1.101 0.0   18.170 0.0451   0.819 Vel =   5.39 

104 33 0.0 1 0.0   13.420 150  22.262  
to 0.0 0.0 0.0  
105 33 16.0 1.101 0.0   13.420 0.0450   0.604 Vel =   5.39 

105 33    16.38 1 0.0    6.830 150  22.866  
to 0.0 0.0 0.0  
106 33 32.38 1.101 0.0    6.830 0.1659   1.133 Vel =  10.91 

106 33    17.23 1 N 7.0    3.500 150  23.999  
to 0.0    7.000 0.0  
107 33 49.61 1.101 0.0   10.500 0.3653   3.836 Vel =  16.72 

107 33 0.0 2 0.0   16.750 150  27.835  
to 0.0 0.0 0.0  
108 33 49.61 2.003 0.0   16.750 0.0198   0.332 Vel =   5.05 

108 33    18.34 2 6N 66.0  263.750 150  28.167  
to 2O 20.0  108.039   1.442  
FS3 29.67 67.95 2.003 B 7.779  371.789 0.0355  13.182 Vel =   6.92 

S 14.261 

FS3 29.67 0.0 4 T 26.334   19.750 120  42.791  
to 0.0   26.334   8.519  
SP1 10 67.95 4.26 0.0   46.084 0.0013   0.062 Vel =   1.53 

SP1 10 0.0 4 4E 52.668  193.500 120  51.372  
to T 26.334   79.002 0.0  
1 10 67.95 4.26 0.0  272.502 0.0014   0.371 Vel =   1.53 

1 10 0.0 4 2E 26.334   39.080 120  51.743  
to 0.0   26.334 0.0  
TOR 10 67.95 4.26 0.0   65.414 0.0013   0.088 Vel =   1.53 

TOR 10 0.0 4 0.0   10.000 120  51.831  
to 0.0 0.0   9.331 * * Fixed Loss = 5 
BOR 0 67.95 4.26 0.0   10.000 0.0014   0.014 Vel =   1.53 

BOR 0 0.0 6 E 20.084  100.000 140  61.176  
to T 43.037   67.425 0.0  
TST 0 67.95 6.16 G 4.304  167.425 0.0002   0.028 Vel =   0.73 

  100.00 Qa =   100.00 
TST   167.95  61.204 K Factor =  21.47 

109 42.67 4.40    17.24 0.75 N 7.0   16.080 150  15.344  
to O 3.0   10.000   4.188  
110 33 17.24 0.874 0.0   26.080 0.1590   4.148 Vel =   9.22 

110 33 0.0 1 O 5.0    1.170 150  23.680  
to 0.0    5.000 0.0  
106 33 17.24 1.101 0.0    6.170 0.0517   0.319 Vel =   5.81 

Final Calculations - Hazen-Williams - 2007

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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Node1 Elev1 K Qa Nom Fitting Pipe CFact Pt 
to or Ftng's Pe ******* Notes ****** 
Node2 Elev2 Fact Qt Act Eqv. Ln. Total Pf/Ft Pf 

 

0.0  
106    17.24  23.999 K Factor =   3.52 

111 42.67 4.40    16.37 0.75 2N 14.0   15.080 150  13.842  
to 0.0   14.000   4.188  
112 33 16.37 0.874 0.0   29.080 0.1446   4.206 Vel =   8.75 

112 33 0.0 1 N 7.0    1.420 150  22.236  
to O 5.0   12.000 0.0  
105 33 16.37 1.101 0.0   13.420 0.0469   0.630 Vel =   5.52 

0.0  
105    16.37  22.866 K Factor =   3.42 

113 42.67 4.40    18.33 0.75 2N 14.0   15.080 150  17.364  
to 0.0   14.000   4.188  
114 33 18.33 0.874 0.0   29.080 0.1783   5.186 Vel =   9.80 

114 33 0.0 1 N 7.0   12.660 150  26.738  
to O 5.0   12.000 0.0  
108 33 18.33 1.101 0.0   24.660 0.0579   1.429 Vel =   6.18 

0.0  
108    18.33  28.167 K Factor =   3.45 

Final Calculations - Hazen-Williams

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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                       Hydraulic Design Information Sheet 
 
Name - John Knox Village building E - area #2                 Date - 06-11-24   
Location - third floor atrium                                                    
Building - John Knox Village building E               System No. - wet          
Contractor - All Safe Fire Protection                 Contract No. -            
Calculated By - Paul C. Link‚ P.E.                    Drawing No. -             
Construction: (X) Combustible  ( ) Non-Combustible    Ceiling Height - varies  
Occupancy - apartment                                                            
 
 
S   (X) NFPA 13  (X) Lt. Haz.   Ord.Haz.Gp. (X) 1 ( ) 2 ( ) 3   ( ) Ex.Haz. 
Y   ( ) NFPA 231 ( ) NFPA 231C   ( ) Figure               Curve              
S   Other reduced operating area for use of QR sprinklers                        
T   Specific Ruling                       Made By              Date            
E  
M    Area of Sprinkler Operation - 900       System Type     Sprinkler/Nozzle 
     Density                     - 0.10      (X) Wet         Make Reliable     
D    Area Per Sprinkler          - varies    ( ) Dry         Model F1FR56      
E    Elevation at Highest Outlet - 33'       ( ) Deluge      Size 1/2"         
S    Hose Allowance - Inside     -           ( ) Preaction   K-Factor 5.6      
I    Rack Sprinkler Allowance    -           ( ) Other      Temp.Rat.155      
G    Hose Allowance - Outside    - 100                                          
N 
     Note water curtain calculated at 3 gpm per linear foot                      
 
 
Calculation  Flow Required - 371    Press Required - 85.2     at conn to main  
Summary      C-Factor Used:  120   Overhead          140   Underground 
 
 
W   Water Flow Test:                Pump Data:             Tank or Reservoir: 
A   Date of Test   - 05-02-24                            Cap. -               
T   Time of Test   -             Rated Cap.-            Elev.-               
E   Static Press   - 98          @ Press   -          
R   Residual Press - 52          Elev.     -                   Well 
    Flow           - 1875                                    Proof Flow 
S   Elevation      - 0                                                   
U  
P   Location - 515 NW Moore Street                                               
P                                                                               
L   Source of Information - Lee's Summit Water                                   
Y                                                                               
 
 
C   Commodity                         Class         Location                 
O   Storage Ht.                       Area          Aisle W.                 
M   Storage Method:    Solid Piled     %     Palletized     %     Rack      
M   
       ( ) Single Row   ( ) Conven. Pallet   ( ) Auto. Storage   ( ) Encap. 
S  R   ( ) Double Row   ( ) Slave Pallet     ( ) Solid Shelf     ( ) Non 
T  A   ( ) Mult. Row                          ( ) Open Shelf 
O  C 
R  K    Flue Spacing                       Clearance:Storage to Ceiling         
A       Longitudinal                       Transverse                           
G      
E       Horizontal Barriers Provided:                                            
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City Water Supply: Demand:

C1

C2

C1 - Static Pressure : 98 
C2 - Residual Pressure: 52 
C2 - Residual Flow : 1875 

D1 - Elevation :  14.292 
D2 - System Flow : 271.101 
D2 - System Pressure :  85.225 
Hose ( Demand ) : 100 
D3 - System Demand : 371.101 
Safety Margin :  10.478 

D1

D2

D3

Water Supply Curve C

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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Fitting Legend 
Abbrev. Name ½ ¾ 1 1¼ 1½ 2 2½ 3 3½ 4 5 6 8 10 12 14 16 18 20 24 

B NFPA 13 Butterfly Valve 0 0 0 0 0 6 7 10 0 12 9 10 12 19 21 0 0 0 0 0  
E NFPA 13 90' Standard Elbow 1 2 2 3 4 5 6 7 8 10 12 14 18 22 27 35 40 45 50 61  
G NFPA 13 Gate Valve 0 0 0 0 0 1 1 1 1 2 2 3 4 5 6 7 8 10 11 13  
N * CPVC 90'Ell Harvel-Spears  7 7 8 9 11 12 13 0 0 0 0 0 0 0 0 0 0 0 0  
O * CPVC Tee - Branch 3 3 5 6 8 10 12 15 0 0 0 0 0 0 0 0 0 0 0 0  
S NFPA 13 Swing Check 0 0 5 7 9 11 14 16 19 22 27 32 45 55 65  
T NFPA 13 90' Flow thru Tee 3 4 5 6 8 10 12 15 17 20 25 30 35 50 60 71 81 91 101 121  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Units Summary 
 
Diameter Units Inches 
Length Units Feet 
Flow Units US Gallons per Minute 
Pressure Units Pounds per Square Inch 
 
 
Note: Fitting Legend provides equivalent pipe lengths for fittings types of various diameters. 
Equivalent lengths shown are standard for actual diameters of Sched 40 pipe and CFactors 
of 120 except as noted with *.  The fittings marked with a * show equivalent lengths values 
supplied by manufacturers based on specific pipe diameters and CFactors and they require no 
adjustment.  All values for fittings not marked with a * will be adjusted in the calculation 
for CFactors of other than 120 and diameters other than Sched 40 per NFPA. 

Fittings Used Summary

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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SUPPLY ANALYSIS 
 
Node at Static Residual  Available    
Source Pressure Pressure Flow Pressure Total Demand Required Pressure 
 

TST 98.0 52 1875.0 95.702 371.1 85.225 
 
 
 

NODE ANALYSIS 
 

   Pressure Discharge   
Node Tag Elevation Node Type at Node at Node Notes 
 

DP03 31.0 5.6 7.0 14.82 
EQ03 33.0 6.41  
DP01 32.0 5.6 10.34 18.01 
EQ01 33.0 9.97  
DP05 32.0 5.6 7.18 15.01 
EQ05 33.0 6.99  
DP04 32.0 5.6 7.18 15.01 
EQ04 33.0 6.79  
DP02 31.0 5.6 7.0 14.82 
EQ02 33.0 6.21  
201 33.0 5.76 6.79 15.01 K=K @ EQ04 
202 33.0 5.68 7.53 15.58 K=K @ EQ05 
203 33.0 9.16  
204 33.0 10.88  
205 33.0 10.98  
206 33.0 11.35  
207 33.0 13.76  
208 33.0 19.96  
FS3 29.67 60.09  
SP1 10.0 69.41  
1 10.0 74.2  
TOR 10.0 75.35  
BOR 0.0 84.86  
TST 0.0 85.22 100.0 
209 33.0 5.94 6.86 15.57 K=K @ EQ02 
210 33.0 5.85 7.46 15.99 K=K @ EQ03 
211 33.0 5.85 7.81 16.36 K=K @ EQ03 
212 33.0 9.0  
213 33.0 5.76 9.85 18.08 K=K @ EQ04 
214 33.0 11.16  
215 33.0 11.27  
216 33.0 12.0  
217 33.0 12.37  
218 33.0 12.94  
219 33.0 5.7 10.14 18.17 K=K @ EQ01 
220 33.0 10.88  
221 33.0 10.91  
222 33.0 5.7 10.17 18.19 K=K @ EQ01 
223 33.0 5.7 10.23 18.25 K=K @ EQ01 
224 33.0 5.7 10.51 18.49 K=K @ EQ01 
225 33.0 5.68 10.94 18.77 K=K @ EQ05 
226 33.0 5.7 10.58 18.55 K=K @ EQ01 

Flow Summary - NFPA 2007

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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NODE ANALYSIS (cont.) 
 

   Pressure Discharge   
Node Tag Elevation Node Type at Node at Node Notes 
 

227 33.0 5.7 11.54 19.38 K=K @ EQ01 
228 33.0 5.7 12.07 19.82 K=K @ EQ01 
229 33.0 5.76 18.67 24.89 K=K @ EQ04 

Flow Summary - NFPA 2007

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087



Fire Sprinkler Solutions, Inc. Page 6 
John Knox building E - Area #2 Date 06-11-24 
 

Node1 Elev1 K Qa Nom Fitting Pipe CFact Pt 
to or Ftng's Pe ******* Notes ****** 
Node2 Elev2 Fact Qt Act Eqv. Ln. Total Pf/Ft Pf 

 

DP03 31 5.60    14.82 1 O 5.0    2.000 150   7.000  
to 0.0    5.000  -0.866  
EQ03 33 14.82 1.101 0.0    7.000 0.0390   0.273 Vel =   4.99 

0.0  
EQ03    14.82   6.407 K Factor =   5.85 

DP01 32 5.60    18.01 1 0.0    1.000 150  10.343  
to 0.0 0.0  -0.433  
EQ01 33 18.01 1.101 0.0    1.000 0.0560   0.056 Vel =   6.07 

0.0  
EQ01    18.01   9.966 K Factor =   5.70 

DP05 32 5.60    15.01 1 O 5.0    1.000 150   7.184  
to 0.0    5.000  -0.433  
EQ05 33 15.01 1.101 0.0    6.000 0.0400   0.240 Vel =   5.06 

0.0  
EQ05    15.01   6.991 K Factor =   5.68 

DP04 32 5.60    15.01 1 0.0    1.000 150   7.184  
to 0.0 0.0  -0.433  
EQ04 33 15.01 1.101 0.0    1.000 0.0400   0.040 Vel =   5.06 

0.0  
EQ04    15.01   6.791 K Factor =   5.76 

DP02 31 5.60    14.82 1 0.0    2.000 150   7.000  
to 0.0 0.0  -0.866  
EQ02 33 14.82 1.101 0.0    2.000 0.0390   0.078 Vel =   4.99 

0.0  
EQ02    14.82   6.212 K Factor =   5.95 

201 33 5.76    15.01 1 N 7.0   11.500 150   6.791 K = K @ EQ04 
to 0.0    7.000 0.0  
202 33 15.01 1.101 0.0   18.500 0.0400   0.740 Vel =   5.06 

202 33 5.68    15.58 1 O 5.0    5.920 150   7.531 K = K @ EQ05 
to 0.0    5.000 0.0  
203 33 30.59 1.101 0.0   10.920 0.1494   1.631 Vel =  10.31 

203 33    47.92 2 N 11.0   16.000 150   9.162  
to O 10.0   21.000 0.0  
204 33 78.51 2.003 0.0   37.000 0.0463   1.714 Vel =   7.99 

204 33    -4.87 2 0.0    2.420 150  10.876  
to 0.0 0.0 0.0  
205 33 73.64 2.003 0.0    2.420 0.0413   0.100 Vel =   7.50 

205 33    18.25 2 0.0    6.000 150  10.976  
to 0.0 0.0 0.0  
206 33 91.89 2.003 0.0    6.000 0.0620   0.372 Vel =   9.36 

206 33    18.55 2 N 11.0    6.700 150  11.348  
to O 10.0   21.000 0.0  
207 33 110.44 2.003 0.0   27.700 0.0871   2.412 Vel =  11.24 

207 33   135.77 2 N 11.0    5.160 150  13.760  
to 0.0   11.000 0.0  
208 33 246.21 2.003 0.0   16.160 0.3838   6.202 Vel =  25.07 

208 33    24.89 2 2N 22.0   20.300 150  19.962  
to 2O 20.0   64.039   1.442  
FS3 29.67 271.1 2.003 B 7.779   84.339 0.4586  38.682 Vel =  27.60 

Final Calculations - Hazen-Williams - 2007

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087
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Node1 Elev1 K Qa Nom Fitting Pipe CFact Pt 
to or Ftng's Pe ******* Notes ****** 
Node2 Elev2 Fact Qt Act Eqv. Ln. Total Pf/Ft Pf 

 

S 14.261 

FS3 29.67 0.0 4 T 26.334   19.750 120  60.086  
to 0.0   26.334   8.519  
SP1 10 271.1 4.26 0.0   46.084 0.0176   0.810 Vel =   6.10 

SP1 10 0.0 4 4E 52.668  193.500 120  69.415  
to T 26.334   79.002 0.0  
1 10 271.1 4.26 0.0  272.502 0.0176   4.787 Vel =   6.10 

1 10 0.0 4 2E 26.334   39.080 120  74.202  
to 0.0   26.334 0.0  
TOR 10 271.1 4.26 0.0   65.414 0.0176   1.149 Vel =   6.10 

TOR 10 0.0 4 0.0   10.000 120  75.351  
to 0.0 0.0   9.331 * * Fixed Loss = 5 
BOR 0 271.1 4.26 0.0   10.000 0.0176   0.176 Vel =   6.10 

BOR 0 0.0 6 E 20.084  100.000 140  84.858  
to T 43.037   67.425 0.0  
TST 0 271.1 6.16 G 4.304  167.425 0.0022   0.367 Vel =   2.92 

  100.00 Qa =   100.00 
TST   371.10  85.225 K Factor =  40.20 

209 33 5.94    15.57 1 N 7.0    7.000 150   6.862 K = K @ EQ02 
to 0.0    7.000 0.0  
210 33 15.57 1.101 0.0   14.000 0.0428   0.599 Vel =   5.25 

210 33 5.85    15.99 1.25 0.0    7.000 150   7.461 K = K @ EQ03 
to 0.0 0.0 0.0  
211 33 31.56 1.394 0.0    7.000 0.0501   0.351 Vel =   6.63 

211 33 5.85    16.36 1.25 O 6.0    4.920 150   7.812 K = K @ EQ03 
to 0.0    6.000 0.0  
212 33 47.92 1.394 0.0   10.920 0.1086   1.186 Vel =  10.07 

212 33 0.0 2 0.0    8.830 150   8.998  
to 0.0 0.0 0.0  
203 33 47.92 2.003 0.0    8.830 0.0186   0.164 Vel =   4.88 

0.0  
203    47.92   9.162 K Factor =  15.83 

213 33 5.76    18.08 1 2N 14.0    4.170 150   9.850 K = K @ EQ04 
to O 5.0   19.000 0.0  
214 33 18.08 1.101 0.0   23.170 0.0565   1.308 Vel =   6.09 

214 33    41.23 2 0.0    4.170 150  11.158  
to 0.0 0.0 0.0  
215 33 59.31 2.003 0.0    4.170 0.0276   0.115 Vel =   6.04 

215 33    18.49 2 N 11.0    4.990 150  11.273  
to 0.0   11.000 0.0  
216 33 77.8 2.003 0.0   15.990 0.0455   0.728 Vel =   7.92 

216 33    18.77 2 0.0    5.470 150  12.001  
to 0.0 0.0 0.0  
217 33 96.57 2.003 0.0    5.470 0.0680   0.372 Vel =   9.83 

217 33    19.38 2 0.0    6.000 150  12.373  
to 0.0 0.0 0.0  
218 33 115.95 2.003 0.0    6.000 0.0952   0.571 Vel =  11.81 

218 33    19.82 2 0.0    6.390 150  12.944  
to 0.0 0.0 0.0  
207 33 135.77 2.003 0.0    6.390 0.1277   0.816 Vel =  13.82 

Final Calculations - Hazen-Williams
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John Knox building E - Area #2 Date 06-11-24 
 

Node1 Elev1 K Qa Nom Fitting Pipe CFact Pt 
to or Ftng's Pe ******* Notes ****** 
Node2 Elev2 Fact Qt Act Eqv. Ln. Total Pf/Ft Pf 

 

0.0  
207   135.77  13.760 K Factor =  36.60 

219 33 5.7    18.17 1 N 7.0    1.000 150  10.141 K = K @ EQ01 
to O 5.0   12.000 0.0  
220 33 18.17 1.101 0.0   13.000 0.0570   0.741 Vel =   6.12 

220 33     4.87 2 0.0    6.000 150  10.882  
to 0.0 0.0 0.0  
221 33 23.04 2.003 0.0    6.000 0.0047   0.028 Vel =   2.35 

221 33    18.19 2 N 11.0    6.580 150  10.910  
to 0.0   11.000 0.0  
214 33 41.23 2.003 0.0   17.580 0.0141   0.248 Vel =   4.20 

0.0  
214    41.23  11.158 K Factor =  12.34 

222 33 5.7    18.19 1 N 7.0    1.000 150  10.168 K = K @ EQ01 
to O 5.0   12.000 0.0  
221 33 18.19 1.101 0.0   13.000 0.0571   0.742 Vel =   6.13 

0.0  
221    18.19  10.910 K Factor =   5.51 

223 33 5.7    18.25 1 N 7.0    1.000 150  10.229 K = K @ EQ01 
to O 5.0   12.000 0.0  
205 33 18.25 1.101 0.0   13.000 0.0575   0.747 Vel =   6.15 

0.0  
205    18.25  10.976 K Factor =   5.51 

224 33 5.7    18.49 1 N 7.0    1.000 150  10.508 K = K @ EQ01 
to O 5.0   12.000 0.0  
215 33 18.49 1.101 0.0   13.000 0.0588   0.765 Vel =   6.23 

0.0  
215    18.49  11.273 K Factor =   5.51 

225 33 5.68    18.77 1 N 7.0    5.590 150  10.936 K = K @ EQ05 
to O 5.0   12.000 0.0  
216 33 18.77 1.101 0.0   17.590 0.0605   1.065 Vel =   6.33 

0.0  
216    18.77  12.001 K Factor =   5.42 

226 33 5.7    18.55 1 N 7.0    1.000 150  10.578 K = K @ EQ01 
to O 5.0   12.000 0.0  
206 33 18.55 1.101 0.0   13.000 0.0592   0.770 Vel =   6.25 

0.0  
206    18.55  11.348 K Factor =   5.51 

204 33     4.87 2 N 11.0    9.170 150  10.876  
to 0.0   11.000 0.0  
220 33 4.87 2.003 0.0   20.170 0.0003   0.006 Vel =   0.50 

0.0  
220     4.87  10.882 K Factor =   1.48 

227 33 5.7    19.38 1 N 7.0    1.000 150  11.538 K = K @ EQ01 
to O 5.0   12.000 0.0  
217 33 19.38 1.101 0.0   13.000 0.0642   0.835 Vel =   6.53 

0.0  

Final Calculations - Hazen-Williams
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John Knox building E - Area #2 Date 06-11-24 
 

Node1 Elev1 K Qa Nom Fitting Pipe CFact Pt 
to or Ftng's Pe ******* Notes ****** 
Node2 Elev2 Fact Qt Act Eqv. Ln. Total Pf/Ft Pf 

 

217    19.38  12.373 K Factor =   5.51 

228 33 5.7    19.82 1 N 7.0    1.000 150  12.074 K = K @ EQ01 
to O 5.0   12.000 0.0  
218 33 19.82 1.101 0.0   13.000 0.0669   0.870 Vel =   6.68 

0.0  
218    19.82  12.944 K Factor =   5.51 

229 33 5.76    24.89 1 N 7.0    0.690 150  18.668 K = K @ EQ04 
to O 5.0   12.000 0.0  
208 33 24.89 1.101 0.0   12.690 0.1020   1.294 Vel =   8.39 

0.0  
208    24.89  19.962 K Factor =   5.57 

Final Calculations - Hazen-Williams
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John Know building E - Standpipe area #3 Date 06-11-24 
 
                       HYDRAULIC DESIGN INFORMATION SHEET 
 
Name - John Knox building E - Standpipe - Area #5            Date - 06-11-24  
Location - stair                                                               
Building - John Knox building E                     System No. - standpipe    
Contractor - All Safe Fire Protection               Contract No. -            
Calculated By - Paul C. Link‚ P.E.                  Drawing No. -             
Occupancy - apartments                                                         
 
 
S   (X)NFPA 14     Number of Standpipes  ( )1 (X)2 ( )3 ( )4 ( )      
Y   ( )Other                                                                  
S   ( )Specific Ruling                   Made by              Date          
T   
E    Flow at Top Most Outlet           - 250   Gpm         System Type 
M    Pres. at Top Most Outlet          - 100   Psi    (X) Wet       ( ) Dry 
     Flow For Ea. Additional Standpipe - 250   Gpm 
D    Total Additional Flow             - 250   Gpm 
E    Elevation at Highest Outlet       - 36.0  Feet 
S    Hose Valve Connection    ( )1 1/2"    (X)2 1/2" 
I    Class Service    (X)I    ( )II    ( )III 
G    Note:                                                                     
N                                                                              
 
 
Calculation   Gpm Required 750      Psi Required 152      Fire Dept. Conn.   
Summary       C-Factor Used:         Overhead 120           Underground       
 
 
W   Water Flow Test:              Pump Data:           Tank or Reservoir: 
A   Date of Test   -                                  Cap.                    
T   Time of Test   -             Rated Cap.          Elev.                   
E   Static (Psi)   - 175         @ Psi             
R   Residual (Psi) - 175         Elev.                      Well 
    Flow (Gpm)     - 750                              Proof Flow Gpm          
S   Elevation      - FDC       
U  
P   Location: 175 psi at FDC                                                   
P                                                                              
L   Source of Information:                                                     
Y                                                                              
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FLOW ( N ^ 1.85 )

City Water Supply: Demand:

C1 C2

C1 - Static Pressure : 175.1 
C2 - Residual Pressure: 175 
C2 - Residual Flow : 750 

D1 - Elevation :  14.509 
D2 - System Flow : 750 
D2 - System Pressure : 152.080 
Hose ( Demand ) : _______
D3 - System Demand : 750 
Safety Margin :  22.920 

D1

D2

Water Supply Curve C
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Fitting Legend 
Abbrev. Name ½ ¾ 1 1¼ 1½ 2 2½ 3 3½ 4 5 6 8 10 12 14 16 18 20 24 

B NFPA 13 Butterfly Valve 0 0 0 0 0 6 7 10 0 12 9 10 12 19 21 0 0 0 0 0  
E NFPA 13 90' Standard Elbow 1 2 2 3 4 5 6 7 8 10 12 14 18 22 27 35 40 45 50 61  
G NFPA 13 Gate Valve 0 0 0 0 0 1 1 1 1 2 2 3 4 5 6 7 8 10 11 13  
S NFPA 13 Swing Check 0 0 5 7 9 11 14 16 19 22 27 32 45 55 65  
T NFPA 13 90' Flow thru Tee 3 4 5 6 8 10 12 15 17 20 25 30 35 50 60 71 81 91 101 121  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Units Summary 
 
Diameter Units Inches 
Length Units Feet 
Flow Units US Gallons per Minute 
Pressure Units Pounds per Square Inch 
 
 
Note: Fitting Legend provides equivalent pipe lengths for fittings types of various diameters. 
Equivalent lengths shown are standard for actual diameters of Sched 40 pipe and CFactors 
of 120 except as noted with *.  The fittings marked with a * show equivalent lengths values 
supplied by manufacturers based on specific pipe diameters and CFactors and they require no 
adjustment.  All values for fittings not marked with a * will be adjusted in the calculation 
for CFactors of other than 120 and diameters other than Sched 40 per NFPA. 

Fittings Used Summary
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John Know building E - Standpipe area #3 Date 06-11-24 
 

SUPPLY ANALYSIS 
 
Node at Static Residual  Available    
Source Pressure Pressure Flow Pressure Total Demand Required Pressure 
 

FDC 175.1 175 750.0 175.0 750.0 152.08 
 
 
 

NODE ANALYSIS 
 

   Pressure Discharge   
Node Tag Elevation Node Type at Node at Node Notes 
 

HOS 36.0 25 100.0 250.0 
H1 36.0 102.91  
H2 42.5 100.26 250.0 
SP1 10.0 116.58  
1 10.0 132.29 250.0 
TOR 10.0 139.83  
FDC 2.5 152.08  

Flow Summary - NFPA 2007

Computer Programs by Hydratec Inc.   Route 111    Windham N.H. USA  03087



Fire Sprinkler Solutions, Inc. Page 5 
John Know building E - Standpipe area #3 Date 06-11-24 
 

Node1 Elev1 K Qa Nom Fitting Pipe CFact Pt 
to or Ftng's Pe ******* Notes ****** 
Node2 Elev2 Fact Qt Act Eqv. Ln. Total Pf/Ft Pf 

 

HOS 36 25.00   250.00 2.5 T 12.0    0.500 120 100.000  
to G 1.0   13.000 0.0  
H1 36 250.0 2.469 0.0   13.500 0.2154   2.908 Vel =  16.75 

H1 36 0.0 4 0.0   11.330 120 102.908  
to 0.0 0.0  -2.815  
H2 42.500 250.0 4.26 0.0   11.330 0.0151   0.171 Vel =   5.63 

H2 42.500+ 250.00   250.00 4 T 26.334   14.660 120 100.264  
to 0.0   26.334  14.076  
SP1 10 500.0 4.26 0.0   40.994 0.0545   2.235 Vel =  11.25 

SP1 10 0.0 4 4E 52.668  193.500 120 116.575  
to T 26.334   94.802 0.0  
1 10 500.0 4.26 B 15.8  288.302 0.0545  15.717 Vel =  11.25 

1 10 + 250.00   250.00 4 2E 26.334   39.000 120 132.292  
to 0.0   26.334 0.0  
TOR 10 750.0 4.26 0.0   65.334 0.1154   7.541 Vel =  16.88 

TOR 10 0.0 4 E 13.167    9.500 120 139.833  
to T 26.334   68.469   3.248  
FDC 2.500 750.0 4.26 S 28.968   77.969 0.1154   8.999 Vel =  16.88 

0.0  
FDC   750.00 152.080 K Factor =  60.82 

Final Calculations - Hazen-Williams - 2007
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