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Natsamut Ekkaphapsakol 2012: Improvement of a Water Pump Performance with an
Inverter for Using in Fire Protection System. Master of Engineering (Fire Protection
Engineering), Major Field: Fire Protection Engineering, Faculty of Engineering. Thesis

Advisor: Associate Professor Surachai Radagan, Ph.D. 48 pages.

This thesis studied the improving of the capacity of Fire Protection System by increasing
a water pump performance with an inverter to be able to supply water for 8 sprinklers in the
event of fire. In this research, the test of the rising of the flow rate and the pressure head consists
of a water pump coupled with a Totally Enclosed Fan Cooled by a 3hp motor, 50 Hz of
frequency at 2850 rounds per minute, and an inverter. The test used the inverter to increasingly
control the frequency and speed of the motor for raising the flow rate and the pressure head of the
water pump as a constant impeller diameter of Affinity law. As for the test method, there would
be the measure of the flow rates and the pressure heads at 50 Hz of frequency when all sprinklers
were closed, and then the flow rates and the pressure heads were measured right after each
sprinkler was opened until all of them completed their job. There would be the same test loop
with the addition of the frequency from 50 Hz to 90 Hz. After the operation, the result showed
that the flow rate and the pressure head of water pump could be increased from 146 gpm, 24 psi
at 50 Hz to be 169 gpm, 31 psi at 60 Hz, and 155 gpm, 29 psi at 70 Hz. Accordingly, the test
result completely complies with NFPA 13D, and NFPA 13R specifying that the flow rate is not
less than 13 gpm per sprinkler to the number of design sprinkler, 104 gpm per 8§ sprinklers, and

the minimum operating pressure of any sprinkler shall be 7 psi.

As a result, the rising of the frequency to be 60 Hz and 70 Hz could increase the flow rate
and the pressure head of the water pump. However, the missions of 80 Hz and 90 Hz were not
successful according to the Affinity law because the brake horse power is insufficient, the size of
the limited discharge pipe is too small, and an amount of sprinkler is not enough for the increased

flow rate.

Student’s signature Thesis Advisor’s signature
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Fautluung 31UAINA Nation Fire Protection Association (2007)

NFPA 13D = Standard for the Installation of Sprinkler System in One- and Two —

Family Dwellings and Manufactured Homes

NFPA 13 R = Standard for the Installation of Sprinkler System in Residential

Occupancies up to and Including Four Stories in Height
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Specification for Polybutylene (PB) Pipe #1401913311 ASTM D 3309
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Specification for Schedule 80 CPVC Socket-Type Fittings #10U103314 ASTM
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Frequency 50 Hz
No. of | Net Pressure Q A Q GPM Remark
Sprinkler (psi) (cu.m) (cu.m)

0 39 9.740

1 38 9.820 0.080 42.260
2 37 9.925 0.105 55.466
3 35 10.185 0.260 137.346
4 33 10.385 0.200 105.650
5 30 10.508 0.123 64.975
6 29 10.752 0.244 128.893
7 27 11.000 0.248 131.006
8 25 11.254 0.254 134.176
0 39 11.600

1 37 11.770 0.170 89.803
2 36 11.800 0.030 15.848
3 35 11.930 0.130 68.673
4 32 12.220 0.290 153.193
5 30 12.390 0.170 89.803
6 29 12.580 0.190 100.368
i/ 27 12.860 0.280 147911
8 25 13.200 0.340 179.606
0 39 13.400

1 38 13.450 0.050 26.413
2 36 13.580 0.130 68.673
3 34 13.780 0.200 105.650
4 32 13.950 0.170 89.803
5 30 14.180 0.230 121.498
6 28 14.380 0.200 105.650
7 26 14.620 0.240 126.780
8 25 14.900 0.280 147.911
0 39 15.130

1 38 15.150 0.020 10.565
2 36 15.250 0.100 52.825
3 34 15.380 0.130 68.673
4 32 15.560 0.180 95.085
5 30 15.780 0.220 116.215
6 27 16.020 0.240 126.780
7 25 16.280 0.260 137.346
8 24 16.520 0.240 126.780

MWHUINA N1 GI0819WANAADITNUI EBARA J1 3M 40-125/2.2 1AIND 50 Hz
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Frequency 60 Hz
No. of Net Q AQ GPM Remark
Sprinkler| Pressure (psi) (cu.m) (cu.m)

0 55 16.280

1 50 16.350 0.070 36.978
2 43 16.450 0.100 52.825
3 46 16.580 0.130 68.673
4 45 16.770 0.190 100.368
5 37 16.965 0.195 103.009
6 33 17.165 0.200 105.650
7 33 17.380 0.215 113.574
8 3] 17.700 0.320 169.041
0 55 17.720

1 50 17.812 0.092 48.599
2 49 17.900 0.088 46.486
3 47 18.090 0.190 100.368
4 44 18.285 0.195 103.009
5 40 18.490 0.205 108.292
6 37 18.720 0.230 121.498
i/ 34 18.960 0.240 126.780
8 32 19.280 0.320 169.041
0 55 19.325

1 53 19.380 0.055 29.054
2 49 19.500 0.120 63.390
3 46 19.670 0.170 89.803
4 43 19.880 0.210 110.933
5 39 20.150 0.270 142.628
6 36 20.380 0.230 121.498
7 34 20.700 0.320 169.041
8 31 21.060 0.360 190.171
0 55 21.150

1 53 21.210 0.060 31.695
2 50 21.330 0.120 63.390
3 47 21.490 0.160 84.520
4 43 21.690 0.200 105.650
5 40 21.920 0.230 121.498
6 37 22.230 0.310 163.758
7 34 22.470 0.240 126.780
8 32 22.810 0.340 179.606

MWHUINA N2 GI0819WANAADITNUI EBARA J1 3M 40-125/2.2 1AIND 60 Hz
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Frequency 70 Hz
No. of | Net Pressure Q A Q GPM Remark
Sprinkler (psi) (cu.m) (cu.m)

0 70 22.810

1 65 22.910 0.100 52.825
2 60 23.060 0.150 79.238
3 53 23.250 0.190 100.368
4 46 23.430 0.180 95.085
5 41 23.660 0.230 121.498
6 35 23.910 0.250 132.063
7 30 24.190 0.280 147.911
8 28 24.480 0.290 153.193
0 72 24.480

1 67 24.560 0.080 42.260
2 60 24.720 0.160 84.520
3 53 24.920 0.200 105.650
4 46 25.150 0.230 121.498
5 38 25.380 0.230 121.498
6 34 25.630 0.250 132.063
7 31 25.925 0.295 155.834
8 29 26.240 0.315 166.399
0 72 26.260

1 66 26.350 0.090 47.543
2 60 26.470 0.120 63.390
3 52 26.660 0.190 100.368
4 45 26.870 0.210 110.933
5 36 27.100 0.230 121.498
6 23 27.340 0.240 126.780
7 31 27.600 0.260 137.346
8 29 27.880 0.280 147.911
0 72 28.400

1 67 28.470 0.070 36.978
2 61 28.570 0.100 52.825
3 54 28.790 0.220 116.215
4 47 29.030 0.240 126.780
5 38 29.270 0.240 126.780
6 34 29.515 0.245 129.422
7 32 29.780 0.265 139.987
8 30 30.075 0.295 155.834

Y ' & % ' = =
MNEKINH P3 AI0819HaNAaoItlulil EBARA U 3M 40-125/2.2 "D 70 Hz
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Frequency 80 Hz
No. of | Net Pressure Q A Q GPM REMARK
Sprinkler (psi) (cu.m) (cu.m)

0 85 30.27

1 75 30.360 0.090 47.543
2 62 30.480 0.120 63.390
3 49 30.645 0.165 87.162
4 36 30.850 0.205 108.292
5 34 31.100 0.250 132.063
6 31 31.330 0.230 121.498
7 29 31.560 0.230 121.498
8 25 31.910 0.350 184.888
0 39 32.000

1 37 32.120 0.120 63.390
2 36 32.250 0.130 68.673
3 35 32.400 0.150 79.238
4 32 32.600 0.200 105.650
5 30 32.830 0.230 121.498
6 29 33.080 0.250 132.063
7 27 33.350 0.270 142.628
8 25 33.640 0.290 153.193
0 85 33.640

1 74 3885 0.095 50.184
2 62 33.865 0.130 68.673
3 46 34.030 0.165 87.162
4 40 34.250 0.220 116.215
5 36 34.485 0.235 124.139
6 34 34.725 0.240 126.780
7 31 35.010 0.285 150.552
8 29 35.350 0.340 179.606
0 86 35.405

1 75 35.480 0.075 39.619
2 61 35.630 0.150 79.238
3 50 35.810 0.180 95.085
4 41 36.030 0.220 116.215
5 36 36.260 0.230 121.498
6 34 36.500 0.240 126.780
7 31 36.750 0.250 132.063
8 29 37.060 0.310 163.758

MWWUINN N4 G298 19HaNAADITTNI EBARA JU 3M 40-125/2.2 1n2118 80 Hz
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Frequency 90 Hz
No. of | Net Pressure Q A Q GPM REMARK
Sprinkler (psi) (cu.m) (cu.m)
0 95 8711
1 75 37.200 0.090 47.543
2 61 37320 0.120 63.390
3 50 37.475 0.155 81.879
4 41 37.680 0.205 108.292
3 36 37.920 0.240 126.780
6 34 38.175 0.255 134.704
Z 31 38.435 0.260 137.346
8 29 38.705 0.270 142.628
0 95 38.860
1 75 38.950 0.090 47.543
2 61 39.115 0.165 87.162
3 49 39.285 0.170 89.803
4 41 39.460 0.175 92.444
5 36 39.650 0.190 100.368
6 34 39.910 0.260 137.346
vl 3 40.200 0.290 153.193
8 29 40.495 0.295 155.834

MUHUINN N5 AI981IWaNAanIfui1 EBARA J1 3M 40-125/2.2 197118 90 Hz
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Frequency 50 Hz

No. of | Net Pressure GPM REMARK
Sprinkler (psi)

0 39 0

1 38 35
2 36 61
3 34 80
4 31 96
5 29 106
6 27 114
7 25 135
8 24 146

MUHUINN V1 AuRdonanaanItfuiil EBARA JU 3M 40-125/2.2 197108 50 Hz

Frequency 60 Hz
No. of | Net Pressure GPM REMARK
Sprinkler (psi)

0 55 0

1 52 50
2 49 59
3 47 95
4 44 103
5 40 118
6 36 134
% 34 139
8 31 169

: L4 g 2 : 44
MUHUINT V2 ANRABHANAADILNLT EBARA JU 3M 40-125/2.2 1A111A 60 Hz
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Frequency 70 Hz
No. of | Net Pressure GPM REMARK
Sprinkler (psi)
0 72 0
1 67 49
2 60 72
3 53 103
4 46 119
5 39 127
6 34 191
7 31 149
8 29 185

MANUINN V3 ALIDRASNANAADINI EBARA JU 3M 40-125/2.2 112100 70 Hz

Frequency 80 Hz
=
No. of | Net Pressure GPM REMARK
Sprinkler (psi)

0 85 0

1 75 57

2 62 68

3 50 95

4 41 113

5 36 119

6 34 122

7 31 129

8 28 169

Y oA & % ' = =
MNEMINA ¥4 Aunfonanaaedfuiil EBARA U 3M 40-125/2.2 nAUD 80 Hz



Frequency 90 Hz
No. of | Net Pressure GPM REMARK
Sprinkler (psi)

0 95 0

1 75 48

2 61 76

3 50 87

o4 41 100

5 36 114

6 34 136

7 31 145

8 29 150

Y oA & 2 ' = =
MNEKINA U5 Aundenanaaedfuiil EBARA U 3M 40-125/2.2 14D 90 Hz
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