. . . Fire Protection by Computer Design

EASTERN FIRE PROTECTION
170 KITTYHAWK AVE

P.O. BOX 1390

AUBURN, ME. 04210
207-784-1507

Jab Name : Immucell Sales Calc cleanroom new pipe
Drawing :10F1

Location : CLEANROOM

Remote Area : #1

Contract 1 AU-5134-14

Data File ! IMMUCELL-CLEANROOM-FIELD.WXF

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




EASTERN FIRE PROTECTION Page 1
Immucell Sales Cale cleanroom new pipe Date 1/29/14

HYDRAULIC CALCULATIONS
for

Project name: IMMUCELL CLEANROOM RENOVATIONS
Location: CLEANROOM

Drawing no: 1 OF 1

Date: 2/1B14

Design
Remote area number: #1
Remote area location: CLEANROOM
Occupancy classification: ORDINARY GROUP i
Density: .2 - Gpm/SqFt
Area of application: 1517 - SqFt
Coverage per sprinkler: 120 - SqFt
Type of sprinklers calculated: 3/4" VIKING MIRAGE CONCEALED PENDENT
No. of sprinklers calculated: 19
In-rack demand: -GPM
Hose streams: 250 - GPM
Total water required (including hose streams): 714.24 - GPM @ 73.03- Psi
Type of system: WET
Volume of dry or preaction system: - Gal

Water supply information
Date:  9/25/08
Location: HYDRANTS ARE ON EVERGREEN DRIVE, SEE PLOT PLAN
Source: PORTLAND WATER DIST.

Name of contractor: EASTERN FIRE PROTECTION

Address: 170 KITTYHAWK AVE., AUBURN, ME. 04210
Phone number: 207-784-1507

Name of designer: T. PRAY

Authority having jurisdiction: S.F.M.O.

Notes: (Include peaking information or gridded systems here.)

Computer Programs by Hydratec Inc. Route 111 Windham N.H. USA 03087
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Flow Summary - NFPA 2007

EASTERN FIRE PROTECTION Page 4
Immucell Sales Calc cleanroom new pipe Date 1/29/14
SUPPLY ANALYSIS

Node at Static Residual Available

Source Pressure Pressure Flow Pressure Total Demand Required Pressure

TEST 86.0 78 2250.0 85.042 714.24 73.032

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

D1 0.0 8 7.0 21.17
D2 0.0 8 7.29 21.6
D3 0.0 8 7.0 21.17
D4 0.0 8 7.0 21.17
D5 0.0 8 7.0 21.17
Dé 0.0 8 9.0 24.0
D7 0.0 8 7.0 21.17
D8 0.0 8 9.0 24.0
D9 0.0 8 9.0 24.0
D10 0.0 8 7.0 21.17
1 121.76 6.27 14.15 236 K=K @ FHO1
2 121.75 6.28 14.2 23.65 K=K @ FHo02
3 121.75 6.28 14.48 23.89 K=K @ FHo02
4 121.75 6.28 15.08 24.38 K=K @ FH02
50 121.25 16.72
5 121.25 6.27 16.79 25.71 K=K @ FH03
6 121.75 6.27 13.43 22.99 K=K @ FH04
7 121.75 6.28 13.49 23.06 K=K @ FH02
8 121.75 6.28 13.73 23.26 K=K @ FH02
9 121.75 6.27 14.89 24.21 K=K @ FH05
51 121.25 16.81
10 121.25 6.27 17.1 25.95 K=K @ FHO03
11 121.75 6.27 14.46 23.86 K=K @ FH04
12 121.75 6.3 14.53 24.0 K=K @ FHO06
13 121.75 6.27 14.82 24.15 K=K @ FHO7
14 121.75 6.33 15.22 24.71 K=K @ FHO2
52 121.25 17.25
16 121.75 6.3 15.5 24.79 K=K @ FH(G6
17 121.75 6.3 15.58 24.85 K=K @ FH06
18 121.75 6.3 15.89 25.1 K=K @ FH06&
19 121.75 6.3 16.55 25.61 K=K @ FH06
15 121.25 6.32 17.57 26.48 K=K @ FH10
53 121.25 18.32
TOR 109.67 55.93
BASE 101.0 71.43
TEST 100.0 73.03 250.0

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



Final Calculations - Hazen-Williams - 2007

EASTERN FIRE PROTECTION Page 5
Immucell Sales Calc cleanroom new pipe Date 1/29/14
Nodei Elevl K Qa Nom Fitting Pipe CFact Pt
to or Ftng's Pe . Notes ==
Node2 Elev2 Fact Qt Act Eqv. Ln. Total Pi/Ft Pt
D1 0 8.00 2117 1 1E 2.0 23.330 120 7.000
to 1T 5.0 7.000 0.0
FHO1 0O 21.17  1.049 0.0 30.330 0.1445 4383 Vel= 7.86 -
0.0
FHO1 217 - .. Mg383 KFactor= 627
D2 0 8.00 21.60 1 1E 2.0 23.330 120 7.290
to 1T 5.0 7.000 0.0
FH02 0 21.6  1.049 0.0 30.330 0.1500 4.551 Vel= B8.02 S
0.0
FHo2 21.60 - _ 11.841 K Factor= 6.28
D3 0 8.00 2117 1 1E 2.0 23.330 120 7.000
to 1T 5.0 7.000 0.0
_FHO3 0O 2117 1.049 00  30.330 0.1445 4383 Vel= 7.86 —
0.0
FHO3 2147 - _ - 11.383 K Factor= 6.27
D4 0 8.00 2117 1 1E 20 23.330 120 7.000
to 1T 5.0 7.000 0.0
FHO4 0O 2117 1.049 0.0 30.330 0.1445 4383 Vel= 7.86 -
0.0
FHO4 2117 = e 11.383  KFactor= 627
D5 0 8.00 2117 1 1E 2.0 23.330 120 7.000
to 1T 5.0 7.000 0.0
_FHO5 0 2117 1.049 0.0 30.330 0.1445 4383 Vel= 7.86
0.0
FHOS 217 S _M.383 KFactor= 627
De6 0 8.00 24.00 1 1E 2.0 23.330 120 9.000
to 1T 5.0 7.000 0.0
FHO6 O 240  1.049 0.0  30.330 0.1823 5,530 Vel= 8.91
0.0
FHO6 - 240 14530 KFactor= 6.30
D7 0 8.00 2117 1 1E 2.0 23.330 120 7.000
to 1T 5.0 7.000 0.0
_FHO7 0 _ 21.17 _1.048 00 30330 01445 4.383 Vel= 7.86
0.0
cFHOZ. . 21.17 — — _11.383  KFactor= 627
Da 0 8.00 24.00 1 1E 2.0 23.330 120 9.000
to 1T 5.0 7.000 0.0
_FHO8 0O - 240 1.048 0.0  30.330 0.1823 5,530 Vel= 8.91
0.0
FHo8 2400 - - 14.530 K Factor= 6.30
D9 0 8.00 24.00 1 1T 5.0 24.420 120 9.000
to 0.0 5.000 0.0
FHo? 0 240 1.049 00 29420  0.1823 5364 Vel= 891 —
0.0
FHo09 24.00 14.364 K Factor= 6.33

Computer Pregrams by Hydratec Inc. Route 111

Windham N.H. USA 03087



Final Calculations - Hazen-Williams - 2007

EASTERN FIRE PROTECTION Page 6
Immucell Sales Calc cleanroom new pipe Date 1/29/14
Node1 Elevi K Qa Nom Fitting Pipe CFact Pt
to or Fing's Pe T Notes *****
Node2 Elev2 Fact Qt Act  Eqv. Ln. Total Pi/Ft Pf
D10 0 800 2117 1 1Y 50 24210 120 7.000
to 0.0 5.000 0.0
FH10 © 21147 1049 0.0 29.210 0.1445 4221 Vel= 7.86 S
0.0
FH10 21.17 o 11221  KFactor= 6.32
1 121.75 6.27 23.60 2 0.0 8.000 120 14.148 K=K @ FHO1
to 0.0 0.0 0.0
2 121796 236 2.067 0.0 - 8.000 0.0065 0.052 Vel= 2.26 -
2 121,75 6.28 2365 2 0.0 12.000 120 14.200 K=K @ FH02
to 0.0 0.0 0.0
3 121.75 47.25 2.067 0.0 12.000 0.0234  0.281 Vel= 452
3 121.75 6.28 2389 2 0.0 12.000 120 14.481 K=K @ FHo2
to 0.0 0.0 0.0
4 12175 71.14 2,067 0.0 12.000 0.0501  0.601 Vel= 680 B
4 121.75 6.28 24.38 2 1V 3.5 2.420 120 15.082 K=K @ FH02
to 1Y  10.5 14.000 0.217
50 121.250 85.52 2.067 00 16420  0.0863 1.417 Vel= 9.13 _
50 121.250 00 3 0.0 8.170 120 16.716
to 0.0 0.0 0.0
S 121.250 95.52 3.26 0.0 8.170 00093 0076 Vel= 367 =
5 121.250 6.27 2570 3 0.0 0.875 120 16.792 K=K @ FHO3
to 0.0 0.0 0.0
o1 121.250 121.22  3.26 00 0875  0.0149 0.013 Vel= 4.66 —
0.0
51 121.22 16805 K Factor = 29.57
6 121.750 6.27 2299 2 0.0 10.000 120 13.433 K=K @ FH04
to 0.0 0.0 0.0
7 121.750 22.99 2.067 0.0 10.000 0.0061  0.061 Vel= 220 -
7 121.750 6.28 23.06 2 0.0 10.710 120 13.494 K=K @ FHO2
to 0.0 0.0 0.0
8 121.75 46.05 2.067 00 10710 0.0224 0.240 Vel= 4.40 -
8 121.75 6.28 2326 2 4V 140 10.170 120 13.734 K=K @ FHO2
to 0.0 14.000 0.0
9 12175 69.31 2.067 0.0 24170  0.0477 1153 Vel= 6.63
9 121,75 6.27 2421 2 1v 3.5 6.500 120 14887 K=K @ FHO5
to 1Y 105 14.000 0.217
51 121,250 93,52 2.067 0.0 20.500 0.0830 1.701 Vel= 894
51 121.250 121.22 3 0.0 7.125 120 16.805
to 0.0 0.0 0.0
10  121.250 21474 3.26 0.0 7125 0.0420 0.299 Vel= 8.25 .
10 121.250 6.27 2595 3 0.0 2.830 120 17.104 K=K @ FHO3
to 0.0 c.0 0.0
52 121.250 240.69 3.26 0.0 2.830 0.0618 0.147  Vel= 9.25 S
0.0
52 240.69 17.251 K Factor = 57.95

Computer Programs by Hydratec Inc. Route 111

Windham N.H. USA 03087



Final Calculations - Hazen-Williams - 2007

EASTERN FIRE PROTECTION Page 7
Immucell Sales Calc cleanroom new pipe Date 1/29/14
Node1 Elev1 K Qa Nom Fitting Pipe CFact Pt
to or Ftng's Pe b Notes ******
Node2 Elev2 Fact Qt  Act Eqv. Ln. Total Pt/Ft Pf
11 12175 627 238 2 00 10000 120 14464 K=K @ FHO4
to 0.0 0.0 0.0
12 121.750 2386 2067 = 00  10.000 0.0066  0.066 Vel= 2.28 -
12 121750 6.3 24.00 2 0.0 12.000 120 14530 K=K @ FHO6
to 0.0 0.0 0.0
13 121.75 4786 2.067 0.0 12.000  0.0241 0.289  Vel= 4,58 - -
13 121.75 86.27 2415 2 0.0 7.920 120 14.819 K=K @ FHO7
to 0.0 0.0 0.0
14 121.75 72.01  2.067 0.0 7.920 0.0511 0.405 Vel= 6.88 o
14 121.75 6.33 2471 2 1V 3.5 6.500 120 15.224 K=K @ FH09
to 1Y 10.5 14.000 0.217
52 121.250 9672 2.067 00 20500 00883 1810 Vel= 9.25 -
52 121.250 240 69 3 0.0 3.250 120 17.251
to 0.0 0.0 0.0
15 121.250 337.41  3.26 0.0 3.250  0.0969 0.315 Vel= 12.97
0.0
15 337.41 _ 17.566 K Factor = 80.50 o
16 121.75 6.3 2479 2 0.0 12.000 120 15.497 K=K @ FHO6
to 0.0 0.0 0.0
17 121,75 2479 2.067 0.0  12.000 0.0072  0.086 v el= 2.37
17 121.75 6.3 2485 2 0.0 12.000 120 15.583 K=K @ FHO6
to 0.0 0.0 0.0
18 121.75 49.64 2.067 00 12000  0.0257 0.808 Vel= 4.75
18 121.75 6.3 2510 2 0.0 12.000 120 15.891 K=K @ FHO6
to 0.0 0.0 0.0
19 121.750 74.74 2.067 0.0  12.000  0.0548 0658 Vel= 7.15
19 121.750 6.3 25.61 2 1A% 3.5 2.420 120 16.549 K=K@ FHOB
to 1Y 105 14.000 0.217
53 121.250 100.35  2.067 0.0 16420  0.0946 1.553 Vel= 9.59
0.0
53 . 100.35 B - o 18.319 K Factor = 23.45
15 121.250 632 363.89 3 0.0 6.750 120 17.566 K=K @ FH10
to 0.0 0.0 0.0
53 121.250 363.89 38.26 00 6750 01116 0753  Vel= 13.99
53 121.250 100.35 3 4T 80.637 65.410 120 18.319
to 6l 40.319 120.956 5.015
TOR  109.670 464.24 3.26 0.0 186.366  0.1749 32593 Vel= 17.84
TOR  109.670 0.0 3 iB 13.44 4.000 120 55.927
to 2F B.064 63.166 3.755
BASE 101 464.24 326 1S 21.503 67.166 01749 11.746 Vel= 17.84
o | 1T 20.159 o -
BASE 101 0.0 6 2E  40.168 110.000 140 71.428
to 1G 4304 87.509 0.433
_TEST 100 464.24 6.6 1T  43.087 197.509  0.0059 1.171  Vel= 5.00 -
250.00 Qa= 250.00

Computer Programs by Hydratec Inc. Route 111 Windham N.H. USA 03087
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Immucell Sales Calc¢ cleanroom new pipe Date 1/29/14
Nodel Elevli K Qa Nom Fitting Pipe CFact Pt

to or Ftng's Pe ke Notes ™+
Node2 Elev2 Fact ot Act Eqv. Ln Total Pi/Ft Pf

TEST o 714.24 e 73.032 K Factor = 83.58

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



