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- H—R&K
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" 0.043 [0.140 [ 0.202 | 0.488 ] 0.760 [ 1.076 | 1.447 7 ) 0.006 | 0.037 | 0.09Z | 0,173 | 0.277 | 0.407 | 0581 | 0.740 | 0.943 | 1.172
gggy %%%%% 0.382 M (0.002) | (0.012) | (0.031)| (0.058) | (0.092) | (0.136) | (0.187) | (0.247) | (0.314) | (0.391)
5 X - : : : ; 0009 | 0.051 | 0.126 | 0.233 | 0.374 | 0.547 | 0.754 | 0.993 | 1.265 | 1.570
(0010)1(0.054) | (0073) 1 (0.127) | (0.14) | (0.276) P 4 (0.002) | (0.013) | 0.031)| (0.058) | (0.093) | (0.137) | (0.188) | (0.248) | (0.316) | €0.382)
0 1 0011 0051 [0.121 0220 | 048 | 0605 | 0892 2 5 0.008 | 0.058 | 0.151 | 0.286 | 0.463 | 0.682 | 0.944 | 1.248 | 1.595 | 1.984
§ 2 0035 | 0.126 [ 0273 | 0478 | 0.738 | 1.055 | 1428 {0.002) ] (0.012) | {0.030) ] (0.057) | (0.093) | (0.136) | (0.188) | (0.250) | (0.318) | (0.387)
7 0.017 500032 ‘0.\37! 50,2302 (0,309! ‘0.5272 0.714,
- AS 3 0058 | 0.198 | 0418 | 0.722 | 1.110 | 1.580 . _
| 182 0.019)| (0.085) | (0.139) | (0.241) | (0.370) | (0.627) () NO¥FR1 XSy OoBRKFEHEFT
) 4 0.085 | 0243 | 0.534 | 0938 | 1.458
o {0.016)] (0.081) [ 0.133) | (0.235) | (0.364
- s 0072 | 0.302 | 0.800 | 1.238
0.014) | (0.080) | (0.138) | (0.247)
1 0006 | 0.038 | 0.090 | 0.187 [ 0267 | 0391 | 0.530
2 0022 | 0089 | 0.20t | 0.358 | 0.560 | 0807 | 1.100
0.011)| (0.044) | (0.100) | (0.179) | (0.280) | {0.404) | {0.550)
anm 3 0.034 | 0.137 [ 0.309 | 0.550 | 0.881 | 1241 | 1.890
0.011)]¢0.048) (0.103! {0.183) S0,287! (0414) | (0.563
4 0050 | 0.1530 [ 0418 | 0.738 | 1.148 | 1.847
0.012) | (0.047) ] (0.105) | (0.185) | (0.287) | (0.412)
5 0055 [ 0223 | 0.504 | 0.898 | 1.408
0011)| (0.045) [ (0.101) | 0.180) | ¢0.281)
() AOEFRIEH-VOBRKENE T
%5 65mmi—RXEBERIEAH
m_z*l:(l./mh 100 200 300 400 500 600 100 800 800 1000 | 1100 | 1200 | 1300 | 1400 1500
1 0001 | 0006 | 0.014 | 0025 | 0039 | 0.055 | 0.075 | 0.087 | 0122 | 0.150 | 0.181 | 0.215 | 0.252 | 0.29%
2 0.003 | 0.014 | 0.031 | 0.053 | 0082 | 0.118 | 0.157 | 0203 | 0255 | 0.314 [ 0.378 | D.448 | 0.524 | 0.606
0.002) | (0.007) | (0.015) | (0.027) | (0.041) | (0.058) | (0.078) | (0.101) ] (0.128) [ (0.157) | (0.188) | (0.224) | (0.262) | (0.303)
3 0.008 | 0.025 | 0.052 | 0.087 | 0.132 | 0.186 | 0.249 | 0.321 | 0.402 | 0.483 | 0692 | 0.701 | 0.818 | 0.945
{0.003) | (0.008) | (0.017) | (0.029) | (0.044) | (0.062)  {0.083) | (0.107) | (0.134) | (0.164) | (0.197) | (0.234) | (0.273) | (0.315)
4 0000 | 0012 | 0036 | 0072 | 0.121 | 0.182 | 0.266 | 0.341 | 0.439 | 0.549 | 0.672 | 0.806 | 0.953 | t.112 | 1.284
0.000) | €0.003) | €0.009) | (0.018) | {0.030) | (0.046) | (0.084) [ (0.085)]¢0.110) | (0.137) | {0.188) [ (0.202) | (0.238) | (0.278) | (0.321)
5 ©.001 | 0.017 | 0048 | D.095 | 0.157 | 0.234 [ 0.328 | 0.434 | 0.657 | D.898 | 0.850 | 1.019 [ 1.203 | 1.403 | 1.818
0.000) | (0.003} | (0.010) { (0.018) | (0.031) | (0.047) | (0.085) | (0.087) | (0.111) | (0.139) | (0.170) | (0.204) | (0.241) | (0.281) | (0.324
8 0002 | 0022 [ 0080 | 0.117 [ 0.192 | 0.285 | 0397 | 0.527 | 0.876 | 0.843 | 1.028 | 1.231 | 1.453 | 1.893 | 1.852
0.000) | (0.004) | (0.010) | (0.018) | (0.032) | (0.048) | (0.088) | (0.088) | (0.113) | (0.140) | 0.371) | (0.205) | (0.242) | {0.282) | (0.325)
7 0002 [ 0026 | 0071 [ 0.137 | 0224 | 0.333 | 0483 | 0814 | 0.787 | 0.980 | 1.195 | 1.432 | 1.689 | 1968 | 2.268
0.000) | {0.004) | (0.010) | (0.020) | (0.032) | {0.048) | (0.086) | (0.088) | (0.112) | {0.140)| (0.171) ] (0.205) | (0.241) | (0.281) | (0.324)
8 0.003 [ 0030 [ 004 [ 0167 | 0257 | 0380 [ 0.528 [ 0.701 | 0.897 | 1.118 | 1.363 | 1.832 | 1926 | 2.243 | 2585
" (0.000) | {0.004) | (0.010} | (0.020} | (0.032) | {0.048) [ {0.088) | (0.088) | 0.112) | (0.140) | (0.170)| (0.204) | (0.241} | (0.280) | (0.323;
x 9 0004 | 0035 | 0.094 | 0.180 | 0294 | 0.435 [ 0.604 | 0800 | 1.023 | 1.275 | 1.653 | 1.860 | 2.193 | 2.554 | 2.943
B (0.000) | (0.004) | (0.010) | (0.020) | (0.033) | (0.048) | (0.087) | (0.089) | (0.114) | (0.142) ] (0.173) | (0.207) | (0.244) | (0.284) | (0.327,
# 10 0005 | 0.040 | 0.108 | 0203 | 0331 | 0489 [ 0679 | 0.898 | 1.148 | 1.431 | 1.744 | 2.087 | 2461 | 2.868 | 3.301
. 0.000) | (0.004) | (0.011) ] (0.020) | (0.033) | (0.048) | (0.068) | (0.080) | {0.115) ] (0.143) | (0.174) | (0.209) | (0.246) | (0.287) | (0.330)
™ 12 0007 | 0049 | 0.128 | 0.243 | 0393 | 0.580 [ 0.802 | 1.081 [ 1.355 | 1.8868 | 2.052 | 2454 | 2.893 | 3.387 | 3.877
P 0.001) | (0.004) | 0.011) | (0.020) | (0.033) [ {0.048) | (0.067) | (0.088) | (0.113) [ {0.140) | {0.171) [ 0.205) | {0.241) | (0.281) | (0.323)
R 14 0005 | 0.053 | 0.145 [ 0.281 | 0.481 | 0.684 | 0.86) | 1262 | 18168 | 2.014 | 2.456 | 2842 | 3.471 | 4.044 | 4.881
- 0.000) | (0.004) | (0.010) | (0.020) | (0.033) | (0.049) | (0.088) | (0.080) | (0.115) | (0.144) | (0.475) | (0.210) | (0.248) | (0.289) | (0.333)
18 0008 | 0085 | 0173 | 0.330 | 0536 [ 0.783 | 1.099 | 1455 | 1.880 | 2.316 | 2.82) | 3.375 | 3.980 | 4634 | 5338
0.000) | (0.004) | (0.011) | (0.021) | (0.034) | (0.050) | (0.089) | (0.081) | (0.118) | (0.145) | (0.178) ] (0.211) | (0.249) | (0.290) | (0.334)
18 0011 | 0077 [0.195 | 0.368 | 0.594 | 0.874 | 1208 | 1.596 | 2.037 | 2532 | 3.080 | 3.683 | 4339 | 5048 | 5812
0.001) | (0.004) | (0.011) | (0.020) | (0.033) | (0.049) | {0.087) | (0.089) | (0.113) | (0.141) [ {0.171) | {0.205) | {0.241) | {0.280) | (0.323;
20 0013 | 0085 (0218 | 0406 | 0658 | 0865 | 1.333 | 1.781 | 2248 | 2794 | 3.399 | 4.084 | 4787 | 5.571 | 6.413
0.001) | {0.004) | (0.011) | (0.020) ] (0.033) | (0.048) | (0.087) | (0.088) | (0.132) | (0.140) | (0.170) | (0.203) | (0.238) | (0279) | (0.321)
" 0013 [0.052 0238 [ 0.450 | 0.720 | 1075 | 1487 | 1888 [ 2511 | 3124 | 3.802 | 4548 | 6,380 | 6.238 | 7.184
(0.001)] (0.004) | (0.011) | {0.020) | (0.033) | (0.049) | (0.068) | (0.089) | (0.114) | (0.142) [ {0.173) | (0.207) ! (0.244) | (0.284) | (0.327)
2 0016 | 0.105 | 0.264 [ 0.496 | 0.799 | 1.174 | 1.620 | 2.139 | 2728 | 3.390 | 4.123 | 4928 | 5604 | 6.752 | 7.772
0.001}) (0.004) [ (0.011}] (0.021) | (0.033) | (0.049) | (0.088) | (0.089) | (0.114) | (0.141) | (0.172) | (0.205) | (0.242) | (0.281) | (0.324)
28 0.018 [ 0108 [ 0278 | 0523 [ 0848 | 1245 | 1.720 | 2273 | 2802 | 3.607 | 4.389 | 5248 | 8.183 | 7.195 | 8.283
0.001) ] {0.004) | (0.011) ] (0.020 {0.033) [ {0.048) | (0.086) | (0:087)| (0.112) [ (0.139) ] (0.168) { (0.202) | (0.238} | (0.277) | (0.319,
28 0028 |0.133 | 0318 | 0.576 | 0.914 | 1.330 | 1.822 | 2.393 | J.041 | 3.768 | 4.508 | 5.449 | 6.407 | 7.442 | 8555
0.001) | {0.005) | (0.011) | (0.021) | (0.033) | (0.047) | (0.085) | (0.085) | (0.308) | (0.135) | (0.163) { (0.185) | (0.228) | (0.266) | (0.308)
20 0024 | 0.133 | 0328 | 0.607 | 0972 | 1.422 | 1957 | 2577 | 3.283 | 4074 | 4850 | 5911 | 6.957 | 8.088 | 9.305
0.001) | (0.004) [ (0.011) ] (0.020) [ {0.032) | (0.047} | (0.0 0.088) ) (0.109) [ (0.138) ] (0.185) | (0.187) | {0.232) | {0.270) | (0.310,
() NOEFR1ESHYOBRREHETT
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o3 100 | 200 | 300 | 400 | 500 | 600 | 700
FR—REE [R—RAK
1 0.025 [0.020 [0.019 [0.018 [0.018 [0.017 [0.017
2 0.025 [0.020 | 0.019 [0.018 [0.017 [0.017 [ 0.017
At BT R 3 0.027 10.021 [ 0.019 [0.018 | 0.017 [ 0.017 ] 0.017
4 0.024 [0.020 [0.018 [0.018 [0.017 [0.017 [0.017
s 5 0.023 |1 0.020 | 0.019 [0.018 | 0.018 [0.017
B 1 0.025 [ 0.029 [ 0.031 [0.031 [0.032 [0.032 [0.032
s 2 0.039 [ 0.036 [ 0.035 [0.034 [0.034 [0.033 [0.033
o Att g8 3 0.043 [ 0.037 | 0.035 [ 0.034 |0.034 | 0.033
& 4 0.037 [ 0.034 [0.034 [0.033 [0.033
1 5 0.033 | 0.034 | 0.035 | 0.035
1 0.015 [0.021 [ 0.023 [ 0.024 [ 0.024 [0.025 [ 0.025
2 0.025 [0.025 [0.025 [0.025 ] 0.025 [0.026 | 0.026
Bt 8 3 0.026 | 0.026 | 0.026 [ 0.026 | 0.026 | 0.026 | 0.026
4 0.028 1 0.027 ] 0.026 [0.026 | 0.026 ]| 0.026
5 0.025 | 0.025 | 0.025 | 0.026 [ 0.026
®&7 5S50mmER—AETEBREHR
SRE (L/min)
K2 100 200 300 400 500 600 700 800 900 | 1,000
& 1 0.009 | 0.016 | 0.019 |0.021 [0.023 | 0.024 [ 0.024 | 0.025 | 0.025
& 2 0.012 |0.020 | 0.023 | 0.024 | 0.025 | 0.026 |0.026 | 0.027 | 0.027 |0.027
ﬁ 3 0.014 |0.021 |0.024 | 0.025 | 0.026 |0.026 |0.026 |0.027 | 0027 |0.027
4 4 0.016 |0.022 |0.024 | 0.025 | 0.026 | 0.026 | 0.027 | 0.027 | 0.027 | 0.027
A 5 0.011 [0.020 |0.023 | 0.025 | 0.026 | 0.026 | 0.027 | 0.027 | 0.027 | 0.028
®&8 65m R—ABEBRY
ﬁ(L/min) 100 200 300 400 500 600 700 800 900 1,000
R— R :
1 0.009 | 0.018 | 0.023 | 0.026 | 0.028 | 0.029 | 0.030 | 0.031 | 0.031
2 0.011 | 0.020 | 0.025 | 0.027 |0.029 | 0.031 | 0.032 | 0.032 | 0.033
3 0.016 | 0.024 | 0.028 | 0.030 | 0.031 | 0.033 | 0.033 | 0.034 | 0.035
4 0.019 | 0.026 | 0.029 | 0.031 | 0.033 | 0.034 | 0.034 [0.035 | 0.035
5 0.004 [0.022 [0.027 | 0.030 [0.032 [0.033 [ 0.034 [0.035 [ 0.035 | 0.036
5 0.007 | 0.023 [0.029 |0.031 |0.033 [0.034 | 0.035 | 0.035 | 0.036 | 0.036
7 0.008 | 0.024 | 0.029 [0.031 |0.033 [0.034 [0.035 [0.035 | 0.036 | 0.036
g 8 0.009 [0.024 | 0.029 [0.032 |0.033 [ 0.034 [ 0.035 [0.035 | 0.036 | 0.036
B 9 0.011 [ 0.025 | 0.030 | 0.032 | 0.034 [0.035 | 0.035 | 0.036 | 0.036 | 0.036
= 10 0.012 | 0.026 | 0.030 | 0.033 | 0.034 | 0.035 | 0.036 | 0.036 | 0.037 | 0.037
&% 12 0.014 [0.027 [0.031 [0.033 [0.034 [0.035 [0.035 [0.036 | 0.036 | 0.036
# 14 0.009 | 0.024 [ 0.030 [0.032 | 0.034 [0.035 | 0.036 [0.036 | 0.037 | 0.037
A 16 0.013 [0.026 [0.031 [0.033 | 0.035 [0.035 [ 0.036 [0.037 |0.037 [0.037
18 0.016 | 0.027 | 0.031 [0.033 | 0.034 [0.035 [ 0.035 [ 0.036 | 0.036 | 0.036
20 0.016 | 0.027 | 0.031 |0.033 | 0.034 | 0.035 | 0.035 | 0.035 | 0.036 | 0.036
22 0.015 |0.027 | 0.031 | 0.033 | 0.034 | 0.035 | 0.036 | 0.036 | 0.036 | 0.037
24 0.018 | 0.028 | 0.032 | 0.033 | 0.034 | 0.035 | 0.036 | 0.036 | 0.036 | 0.036
26 0.016 | 0.027 | 0.031 | 0.032 | 0.034 [0.034 | 0.035 [0.035 | 0.035 | 0.036
28 0.026 | 0.031 | 0.032 | 0.033 | 0.034 | 0.034 | 0.034 [0.034 | 0.035 | 0.035
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Performance Experiment of Fire Hoses

Eiji NAKAGAWA®, Hiroyasu TAKAI"™, Tetsuya HOSHI™, Yoichi SUGAWARA™*

Abstract

While recent improvement of fire hose linings made hoses lighter, such hoses have
a rougher inner surface, resulting in a higher pressure drop duringlwater suhply
Besides, low pressure drop type 40 mm hoses recently released by hose manufacturers
have different pressure drop rates from those of traditional fire hoses. For these
reasons, the concern is that there may be a discrepancy between the actual pressure
drop and the values specified in water supply standard plates used during pump
operation. In this experiment, therefore, we measured the pressure drop of fire hoses
to provide basic data for creating water supply standard plates and compared the
pressure drop of different types of hoses.

In addition, we measured the pressure drop of delivery heads (with a constant flow
meter) and compared the values between with and without the constant flow meter,

aiming to provide basic data for calculating the pressure drop during branched
operations

* Edogawa Fire Station **Equipment Safety Section *** Setagaya Fire Station
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