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                 HYDRAULIC CALCULATIONS AT SPECIFIED DENSITY

                  THE FOLLOWING SPRINKLERS ARE OPERATING IN: 
[ ] TEST AREA 1    [ ] TEST AREA 2     [ ] TEST AREA 3     [ ] REMOTE AREA 

             Elevation of sprinklers = Elevation above water test.

 REF. PT.       K       ELEV.   FLOW     PRESSURE
                         ft      gpm       psi

   101         5.60    -1.00    18.00    10.33
   102         5.60    -1.00    19.19    11.74
   103         5.60    -1.00    20.50    13.40
   104         5.60    -1.00    21.90    15.29
   105         5.60    -1.00    22.72    16.46
   106         5.60    -1.00    23.93    18.26
   107         5.60    -1.00    18.14    10.49
   108         5.60    -1.00    19.43    12.04
   109         5.60    -1.00    20.76    13.74
   110         5.60    -1.00    22.17    15.67
   111         5.60    -1.00    22.99    16.85
   112         5.60    -1.00    24.19    18.66
   113         5.60    -1.00    22.57    16.24
   114         5.60    -1.00    23.04    16.92
   115         5.60    -1.00    23.86    18.16
   116         5.60    -1.00    24.43    19.03
   117         5.60    -1.00    25.37    20.52

THE SPRINKLER SYSTEM FLOW IS                              373.21 gpm

THE OUTSIDE HOSE FLOW AT REFERENCE POINT N0. 1 IS         250.00 gpm
[ ] THE INSIDE HOSE      [ ] RACK SPKLR'S. 
[ ] YARD HYDT. FLOW                            IS           0.00 gpm
THE MINIMUM DENSITY PROVIDED BY THIS SYSTEM    IS           0.150 gpm/sq. ft. 

                  THE FOLLOWING PRESSURES & FLOWS OCCUR
                        ---> AT REF. PT. 1 <---

STATIC PRESSURE           86.00 psi
RESIDUAL PRESSURE         72.00 psi      AT   843.00 gpm
TOTAL SYSTEM FLOW        623.21 gpm
AVAILABLE PRESSURE        78.87 psi      AT   623.21 gpm
OPERATING PRESSURE        49.76 psi      AT   623.21 gpm
PRESSURE REMAINING        29.11 psi
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                  FITTING Equivalent Length per NFPA 13 1994, 6-4.3
           '-' Indicates Equivalent Length.  'T' Indicates Threaded Fitting
  1=45 Elbow, 2=90 Elbow, 3='T'/Cross, 4=Butterfly Valve, 5=Gate Valve, 6=Swing Check Valve
=============================================================================================
 FROM TO  FLOW    PIPE  FITS   EQV.  H-W  PIPE   DIA.    FRIC.  ELEV.   FROM     TO     DIFF
          (gpm)   (ft)         (ft)   C   TYPE   (in)    (psi)  (psi)   (psi)   (psi)   (psi)

  1   2  373.21  50.00   225  18.20  120   101   5.890   0.007 -4.333   49.76   53.65    0.45
  2   3  373.21  10.00   225  20.60  120     2   4.260   0.032  0.000   53.65   52.67    0.97
  3   4  373.21   5.00   225  20.60  120     2   4.260   0.032  0.000   52.67   51.86    0.82
  4   5  373.21  10.00   226  47.00  120     2   4.260   0.032  3.467   51.86   46.57    1.81
  5   6  373.21   8.00     2   6.70  120     2   3.260   0.117  0.000   46.57   44.79    1.78
  6   7  373.21 180.00     2   6.70  120     2   3.260   0.117  0.000   44.79   22.92   21.88
  7   8  253.93  12.00     3  17.42  120     2   3.260   0.057  0.000   22.92   21.28    1.64
  8   9  126.24  12.00     3  17.42  120     2   3.260   0.016  0.000   21.28   20.83    0.45
  7  10  119.28   5.00     3   8.50  120     1   2.067   0.130  0.000   22.92   21.16    1.76
 10  11   93.91  10.00     3   8.50  120     1   2.067   0.084  0.000   21.16   19.66    1.50
 11  12   69.47  10.00     3   8.50  120     1   2.067   0.048  0.000   19.66   18.77    0.89
 12  13   45.61  10.00     3   6.40  120     1   1.610   0.074  0.000   18.77   17.53    1.24
 13  14   22.57  10.00     3   5.30  120     1   1.380   0.043  0.000   17.53   16.84    0.69
  8  15  127.69   5.00     3   8.50  120     1   2.067   0.148  0.000   21.28   19.28    2.00
 15  16  103.50  10.00     3   8.50  120     1   2.067   0.100  0.000   19.28   17.45    1.83
 16  17   80.51  10.00     3   8.50  120     1   2.067   0.063  0.000   17.45   16.26    1.19
 17  18   58.34  10.00     3   6.40  120     1   1.610   0.117  0.000   16.26   14.31    1.95
 18  19   37.58  10.00     3   5.30  120     1   1.380   0.110  0.000   14.31   12.60    1.72
 19  20   18.14  10.00     3   4.20  120     1   1.049   0.108  0.000   12.60   11.04    1.56
  9  21  126.24   5.00     3   8.50  120     1   2.067   0.145  0.000   20.83   18.88    1.95
 21  22  102.31  10.00     3   8.50  120     1   2.067   0.098  0.000   18.88   17.05    1.82
 22  23   79.59  10.00     3   8.50  120     1   2.067   0.062  0.000   17.05   15.88    1.17
 23  24   57.69  10.00     3   6.40  120     1   1.610   0.115  0.000   15.88   13.97    1.91
 24  25   37.19  10.00     3   5.30  120     1   1.380   0.108  0.000   13.97   12.29    1.67
 25  26   18.00  10.00     3   4.20  120     1   1.049   0.107  0.000   12.29   10.87    1.42
 10 117   25.37   1.00     0   0.00  120     1   1.049   0.202  0.433   21.16   20.52    0.20
 11 116   24.43   1.00     0   0.00  120     1   1.049   0.188  0.433   19.66   19.03    0.19
 12 115   23.86   1.00     0   0.00  120     1   1.049   0.180  0.433   18.77   18.16    0.18
 13 114   23.04   1.00     0   0.00  120     1   1.049   0.169  0.433   17.53   16.92    0.17
 14 113   22.57   1.00     0   0.00  120     1   1.049   0.162  0.433   16.84   16.24    0.16
 15 112   24.19   1.00     0   0.00  120     1   1.049   0.185  0.433   19.28   18.66    0.18
 16 111   22.99   1.00     0   0.00  120     1   1.049   0.168  0.433   17.45   16.85    0.17
 17 110   22.17   1.00     0   0.00  120     1   1.049   0.157  0.433   16.26   15.67    0.16
 18 109   20.76   1.00     0   0.00  120     1   1.049   0.139  0.433   14.31   13.74    0.14
 19 108   19.43   1.00     0   0.00  120     1   1.049   0.123  0.433   12.60   12.04    0.12
 20 107   18.14   1.00     0   0.00  120     1   1.049   0.108  0.433   11.04   10.49    0.11
 21 106   23.93   1.00     0   0.00  120     1   1.049   0.181  0.433   18.88   18.26    0.18
 22 105   22.72   1.00     0   0.00  120     1   1.049   0.164  0.433   17.05   16.46    0.16
 23 104   21.90   1.00     0   0.00  120     1   1.049   0.154  0.433   15.88   15.29    0.15
 24 103   20.50   1.00     0   0.00  120     1   1.049   0.136  0.433   13.97   13.40    0.14
 25 102   19.19   1.00     0   0.00  120     1   1.049   0.120  0.433   12.29   11.74    0.12
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                  FITTING Equivalent Length per NFPA 13 1994, 6-4.3
           '-' Indicates Equivalent Length.  'T' Indicates Threaded Fitting
  1=45 Elbow, 2=90 Elbow, 3='T'/Cross, 4=Butterfly Valve, 5=Gate Valve, 6=Swing Check Valve
=============================================================================================
 FROM TO  FLOW    PIPE  FITS   EQV.  H-W  PIPE   DIA.    FRIC.  ELEV.   FROM     TO     DIFF
          (gpm)   (ft)         (ft)   C   TYPE   (in)    (psi)  (psi)   (psi)   (psi)   (psi)

 26 101   18.00   1.00     0   0.00  120     1   1.049   0.107  0.433   10.87   10.33    0.11

   A MAX. VELOCITY OF 14.34 ft./sec. OCCURS BETWEEN REF. PT.  6 AND 7 

                       Sprinkler-CALC  Release 7.2 Win
                       By Walsh Engineering Inc.
                       North Kingstown R.I. U.S.A.

                               SAR Engineering
                                 www.sar.com
                      10 Granite Street, Quincy MA 02169

                   H Y D R A U L I C  C A L C U L A T I O N S

                             C O V E R  S H E E T 

Medford Garage Dry System

                            W A T E R   S U P P L Y

 STATIC PRESSURE   (psi)    86 
 RESIDUAL PRESSURE (psi)    72 
 RESIDUAL FLOW     (gpm)    843 

                            B O O S T E R   P U M P S

 NUMBER OF BOOSTER PUMPS  0 

                              S P R I N K L E R S

 MAXIMUM SPACING OF SPRINKLERS      (ft)   10 
 MAXIMUM SPACING OF SPRINKLER LINES (ft)   12 
 SPECIFIED DISCHARGE DENSITY        (gpm/sq. ft.)   .15 

 THIS SPRINKLER SYSTEM WILL DELIVER A DENSITY OF  .15 gpm/sq. ft.
 FOR A DESIGN AREA OF 1950       SQ. FT. OF FLOOR AREA

 THIS SYSTEM OPERATES AT A FLOW OF  373.21 gpm AT A PRESSURE OF  51.86 psi
 AT THE BASE OF THE RISER (REF. PT.  4)

 PIPES USED FOR THIS SYSTEM
 ======================================
     101 CAST IRON CEMENT LINED (150)
     002 SCHEDULE 10
     001 SCHEDULE 40

Medford Square Parking Facility
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eunevA sronrevoG:noitacoLMA 75:9:emiT
Test By:        William Maher, Nitsch Engineering, I nc.
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Flow Test Summary
Observation Hydrant Flow Hydrant: 

isp23 :)P( totiPisp68 :citatS 
sehcni5.2 :)d( retemaiDisp27 :laudiseR 

(psi = pounds per square inch) Hyd. Coe cient (Ch): 0.8

Calculated Flow  (Q = hydran ow in gallons per m inute - gpm)
Q=29.83(Ch)(d)^2(P)^1/2 Q = 843.7 gpm

Flow (Q20) at 20 psi
Q20 = Q(PD20)^0.54/(PD1)^0.54 Q20 = 1949.1 gpm

PD20 = Static - 20 psi = 86 - 20 = 66 psi
PD1 = Static - Observed = 86 - 72 = 14 psi

Comments
Hydrants operated by Peter Kerger and David Proctor  of the Medford Water Department.

Observed hydrant is Mueller and the ow hydrant is  Waterous
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HYDRANT FLOW TEST SUMMARY SHEET

Project #: 8625 Client: Arrowstreet
caF gnikraP erauqS drofdeM:tcejorP1102 ,1 enuJ:etaD ility

daoR eeldarB:noitacoLMA 24:9:emiT
Test By:        William Maher, Nitsch Engineering, I nc.
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Hydrant Coe cients: Ch=0.90
Ch=0.80
Ch=0.70

Flow Test Summary
Observation Hydrant Flow Hydrant: 

isp5 :)P( totiPisp55 :citatS 
sehcni5.2 :)d( retemaiDisp81 :laudiseR 

(psi = pounds per square inch) Hyd. Coe cient (Ch): 0.8

Calculated Flow  (Q = hydran ow in gallons per m inute - gpm)
Q=29.83(Ch)(d)^2(P)^1/2 Q = 333.5 gpm

Flow (Q20) at 20 psi
Q20 = Q(PD20)^0.54/(PD1)^0.54 Q20 = 323.7 gpm

PD20 = Static - 20 psi = 55 - 20 = 35 psi
PD1 = Static - Observed = 55 - 18 = 37 psi

Comments
Hydrants operated by Peter Kerger and David Proctor  of the Medford Water Department.

Observed hydrant is Kennedy and the ow hydrant is  Waterous

Reading for ow hydrant varied between 1 and 5 psi .
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