HYDRAULIC ENGINEERING

REHABILITATION OF THE SAUDI MATERNITY HOSPITAL

KASSALA HEALTH CITADEL
SUDAN

DETAILED DESIGN

FIREFIGHTING CALCULUS




Input data

Cold Water temperature = 20 °C
Dynamic Visc.= 1.0040E-06 m?/s
Confort level: Unitério
Drop Preshure Formula Hazen-Williams
Pmin 25 mca
Pméax 50 mca

Firefighting Water Network

Pipe Section Drop Pressure Pressures
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RIA | Pumping NFe0 EXT PEADPN10 [ ©110]93.60]1150] 115 | 1.56E+02 3450 | 6.00 | 0.87 | 0.11 500 | 511 | 39.00 33.89
RIA NFe0 NFel EXT PEAD PN10 | ©110]93.60]17.00| 17.00 | 1.5E+02 12.00 [ 6.00 | 087 | 017 017 | 3389 33.72
RIA NFel NFe2 EXT PEAD PN10 | @110 93.60 [ 41.10 | 41.10 [ 1.5E+02 750 | 6.00 | 087 | 0.40 040 | 3372 33.32
RIA NFe0 NFe3 EXT PEAD PN10 | @110 93.60 [ 19.60 | 19.60 | 1.5E+02 2250 | 6.00 | 0.87 | 0.19 019 | 3389 33.70
RIA NFe3 NFe4 EXT PEADPN10 [ @110 93.60 | 5.20 | 5.20 | 1.5E+02 21.00 | 6.00 | 087 | 005 005 | 33.70 33.64
RIA NFe4 NFe5 EXT PEADPN10 | @110 93.60 [ 18.00 | 18.00 | 1.5E+02 18.00 | 6.00 | 087 | 0.8 018 | 33.64 33.47
RIA NFe5 NFe6 EXT PEAD PN10 | @110 93.60 [ 29.30 | 29.30 | 1.5E+02 16.50 | 6.00 | 087 | 029 029 | 3347 33.18
RIA NFe6 NFe8 EXT PEAD PN10 | @110 93.60 | 38.50 | 38.50 | 1.5E+02 15.00 | 6.00 | 087 | 038 038 | 3318 32.81
RIA NFe8 NFe9 EXT PEAD PN10 | @110 93.60 [ 36.00 | 36.00 | 1.5E+02 1350 | 6.00 | 087 | 035 035 | 32.81 32.45
RIA NFe9 NFe10 EXT PEAD PN10 | @110 93.60 [ 32.90 | 32.90 | 1.5E+02 600 | 600 | 087 | 032 032 | 3245 32.13
RIA NFe9 NFell EXT PEAD PN10 | ©110]93.60 ] 13.20 | 13.20 | 1.5E+02 750 | 6.00 | 087 | 013 013 | 3245 32.32
RIA | NFell NFe12 EXT PEADPN10 | @110 93.60 | 5.70 | 5.70 | 1.5E+02 6.00 | 600 | 087 | 0.6 006 | 3232 32.27
RIA | NFe12 NFe13 EXT PEADPN10 | @90 | 76.80 [ 59.90 [ 59.90 | 1.5E+02 450 | 450 | 097 | 090 090 | 3227 31.37
RIA | NFe13 NFe14 EXT PEADPN10 | @75 [ 64.00| 5.00 | 5.00 | 1.5E+02 3.00 | 3.00 [ 093 | 0.9 009 | 3137
RIA NFel CM1 EXT PEADPN10 | @90 | 76.80 | 4.60 | 7.10 | 1.5E+02 450 | 450 | 097 | o011 [250 261 | 3372
RIA CM1 FH1 GF | Galvanized Steel | @65 | 65.00] 0.80 | 0.80 [ 1.0E+02| 1 | 450 | 450 | 136 | 0.06 006 | 3111
RIA FH1 FH2 GF_ | Galvanized Steel | @50 | 50.00]27.00| 27.00| 1.0e+02| 1 | 3.00 [ 3.00 | 153 | 329 329 | 31.06
RIA FH2 FH3 GF__| Galvanized Steel | @50 | 50.00[21.00|21.00] 1.0+02| 1 | 150 | 150 | 076 | 0.71 071 | 27.77
RIA NFe2 CM2 EXT PEADPN10 | @90 | 76.80 | 5.30 | 7.80 | 1.5E+02 600 | 600 | 130 | 020 [250 270 | 3332
RIA CM2 NFil GF_ | Galvanized Steel | 280 [ 80.00] 1.00 | 1.00 | 1.0E+02 600 | 600 | 119 | o0.04 004 | 3062
RIA NFil FH4 GF | Galvanized Steel | @50 [ 50.00] 1.00 | 1.00 [1.0E+02| 1 | 150 | 150 | 0.76 | 0.03 003 | 3057
RIA NFil NFi2 GF | Galvanized Steel | @65 | 65.00 | 23.00 | 23.00 | 1.0E+02 450 | 450 | 1.36 | 165 1.65| 3057
RIA NFi2 FH5 GF | Galvanized Steel | @50 [ 50.00] 9.70 | 9.70 [1.0E+02| 1 | 150 [ 150 | 076 | 0.33 033 | 2892
RIA NFi2 NFi3 GF | Galvanized Steel | @50 [ 50.00] 9.80 | 9.80 | 1.0E+02 300 [ 300 | 153 | 119 119 | 2892
RIA NFi3 FH6 GF_ | Galvanized Steel | @50 [ 50.00] 6.20 | 6.20 [ 1.0E+02| 1 | 150 | 150 | 076 | 0.21 021] 27.73
RIA NFi3 FH7 GF__| Galvanized Steel | @50 | 50.00]10.50 | 10.50 [ 1.0E+02| 1 | 150 | 150 | 076 | 0.35 035 | 27.73
RIA NFe2 CM3 EXT PEAD PN10 | @50 | 42.60 ] 21.00 23.50 | 1.5E+02 150 | 150 | 105 | 0.82 [250 332 | 3332
RIA CM3 FH8 GF | Galvanized Steel | @50 [ 50.00] 1.50 | 1.50 [ 1.0E+02| 1 | 150 [ 150 | 0.76 | 0.05 0.05 | 30.00
RIA NFe3 CM4 EXT PEADPN10 | @50 | 42.60 | 2.20 | 4.70 | 1.5E+02 150 | 150 | 1.05 | 0.16 |250 2.66 | 33.70
RIA CM4 FHY GF | Galvanized Steel | @50 [ 50.00] 1.00 | 1.00 [1.0E+02| 1 | 150 | 150 | 0.76 | 0.03 003 | 31.03
RIA NFe4 CM5 EXT PEADPN10 | @75 | 64.00 | 9.60 | 12.10 | 1.5E+02 300 [ 300 | 093 | o021 [250 271 | 3364
RIA CM5 FH10 GF_ | Galvanized Steel | @50 [ 50.00] 2.80 | 2.80 [ 1.0E+02| 1 | 3.00 | 3.00 | 153 | 0.34 034 | 3094
RIA FH10 FH11 GF_ | Galvanized Steel | @50 | 50.00]34.00|34.00[ 1.0E+02| 1 | 150 | 150 | 076 | 1.15 115 | 3059
RIA NFe5 CM6 EXT PEADPN10 | @50 | 42.60 | 3.40 | 5.90 | 1.5E+02 150 | 150 | 105 | 021 [250 271 | 3347 30.76
RIA CM6 FH12 GF | Galvanized Steel | @50 [ 50.00] 1.00 | 1.00 [1.0E+02| 1 | 150 [ 150 | 0.76 | 0.03 003 | 3076 [INS0a
RIA NFe6 CM7 EXT PEADPN10 | @50 | 42.60 | 3.30 | 5.80 | 1.5E+02 150 | 1.50 | 1.05 | 0.20 [250 270 | 33.18 30.48
RIA CM7 FH13 GF | Galvanized Steel | @50 |50.00| 1.00 | 1.00 [1.0E+02| 1 | 150 [ 150 | 0.76 | 0.03 003 | 3048 [INS0M
RIA NFe8 CM9 EXT PEADPN10 | @50 |42.60 | 1.00 | 3.50 | 1.5E+02 150 | 150 | 105 | 012 [250 262 | 3281 30.18
RIA CM9 FH15 GF | Galvanized Steel | @50 | 50.00| 450 | 450 [ 1.0e+02| 1 | 150 [ 150 | 076 | 0.5 015 | 30.18 [INS008
RIA | NFel0 CM10 EXT PEADPN10 | @75 | 64.00| 1.20 | 3.70 | 1.5E+02 300 | 300 | 093 | 006 [250 256 | 32.13 29.57
RA | cm10 VP1 GF__| Galvanized Steel | @65 | 65.00 | 10.00 | 10.00 | 1.0E+02 3.00 | 300 | 090 [ 0.34 034 | 2957
RIA VP1 FH16 GF_ | Galvanized Steel | @50 [50.00 ] 2.20 | 2.20 [ 1.0E+02| 1 | 150 | 1.50 | 0.76 | 0.07 007 | 29.23
RIA VP1 FH17 1IF | Galvanized Steel | @50 [50.00| 1.00 | 3.00 [ 1.0E+02| 1 [ 150 | 150 | 076 | 0.0 [2.00 210 | 29.23
Servico  NFel0 CM11 EXT PEADPN10 | @75 | 64.00 [ 14.00 | 16.50 | 1.5E+02 300 [ 300 | 093 | 029 [250 279 | 3213
RA | cm11 VP2 GF_ | Galvanized Steel | @65 | 65.00 | 10.00 | 10.00 | 1.0E+02 300 | 300 | 090 | 034 034 | 2935
RIA VP2 FH18 GF_ | Galvanized Steel | @50 [ 50.00] 2.20 | 2.20 [ 1.0E+02| 1 | 150 | 150 | 076 | 0.07 007 | 29.01
RIA VP2 FH19 1F | Galvanized Steel | @50 [50.00| 1.00 [ 3.00 [ 1.0E+02| 1 | 150 | 150 | 076 | 0.0 [2.00 210 | 29.01
RIA | NFell CM12 EXT PEADPN10 | @50 [42.60] 1.20 | 3.70 | 1.5E+02 150 | 150 | 105 | 013 [250 263 | 3232
RA |  cwm12 FH18 Galvanized Steel | @50 | 50.00 [ 2.00 | 2.00 [1.0E+02] 1 [ 150 | 1.50 | 0.76 | 0.07 007 | 29.70
RIA | NFe12 CM13 EXT PEADPN10 | @50 | 42.60 | 1.20 | 3.70 | 1.5E+02 150 | 1.50 | 1.05 | 013 [250 263 | 3227
RA |  cwmi13 FH19 Galvanized Steel | @50 | 50.00 | 2.20 [ 220 [1.0E+02] 1 | 150 | 1.50 | 0.76 | 0.07 007 | 29.64
RIA | NFe13 CM14 EXT PEADPN10 | @50 |42.60 | 1.20 | 3.70 | 1.5E+02 150 | 1.50 | 105 | 013 [250 263 | 3137 28.74
RIA CM14 FH20 Galvanized Steel | @50 [ 50.00 [ 1250|1250 1.0E+02| 1 | 150 | 150 | 0.76 | 0.42 042 | 2874 |[IN28820
RIA | NFel4 CM15 EXT PEADPN10 | @50 | 42.60 | 8.20 | 10.70 | 1.5E+02 150 | 150 | 105 | 037 |250 287 | 31.28 28.41
RA | cwmi5 FH21 Galvanized Steel | @50 | 50.00 [12.50[ 12,50 | 1.0E+02] 1 | 150 | 1.50 | 0.76 | 0.42 042 | 2841
RIA | NFel4 CM16 EXT PEADPN10 | @50 | 42.60 [ 65.00 | 67.50 | 1.5E+02 150 | 150 | 1.05 | 235 250 485 | 3128
RA | cwmi6 FH22 Galvanized Steel | @50 | 50.00 [ 1.60 | 1.60 [ 1.0E+02| 1 | 150 | 1.50 | 0.76 | 0.05 005 | 26.43
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