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ABSTRACT

We have studied on equivalent length tables which are used to calculate the friction loss of pipe fittings and vaves of
water-based fire systems in Korea. Three kinds of equivalent length tables are mainly used and unfortunately, the most
extensively used table is not ascertained the reliable source. When the three tables are compared, each table has different
equivalent length up to 2.4 times in same item. We should use unified equivaent length table which is scientifically rea-
sonable in order to act up to globdization as performing lots of over-sea projects. Therefore, we propose the reasonable
equivalent length tables.
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Table 1. Equivdent Length of Straight Pipe for Valves and
Fittings from ASHRAE
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Table 2. Equivdent Schedule 40 Steel Pipe Length Chart
from NFPA13

Pipe 90° 45° Branch Line Pipe Inside 90° 45° 90° L
Size Elbow Elbow Tee tee Size Dia. Elbow Elbow Long
25 0.9 0.54 15 0.27 25 26.64 0.61 03m 0.61
32 12 0.72 18 0.36 32 35.08 0.91 03 0.61
40 15 0.9 21 0.45 40 40.94 122 0.61 0.61
50 21 12 3 0.6 50 52.48 1.52 0.61 0.91
65 24 15 3.6 0.75 65 62.68 183 0.91 122
80 3 18 45 0.9 80 77.92 213 0.91 152
100 4.2 24 6.3 12 100 102.26 3.05 122 183
125 5.1 3 75 15 125 128.2 3.66 1.52 244
150 6 3.6 9 18 150 154.08 4.27 213 274
200 6.5 37 14 4 200 205.02 5.49 274 3.96
Pipe Gate Ball Angle Check Pipe | Branch Tee, | Gate | Butterfly Swing
Size Vave Vave Valve Vave Size Cross Vave Vave Check Valve
25 0.18 75 45 2 25 1.52 0 0 152
32 0.24 105 5.4 25 32 183 0 0 213
40 0.3 135 6.5 31 40 244 0 0 274
50 0.39 165 8.4 4 50 3.05 0.3 183 3.35
65 0.48 195 10.2 4.6 65 3.66 0.3 213 4.27
80 0.63 24 12 5.7 80 457 0.3 3.05 4.88
100 0.81 375 16.5 7.6 100 6.1 0.61 3.66 6.71
125 0.99 42 21 10 125 7.62 0.61 2.74 8.23
150 12 495 24 12 150 9.14 0.91 3.05 9.75
200 14 70 33 15 200 10.67 122 3.66 13.72
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Table 3. Equivalent Length of Straight Pipe for Fittings &
Valves.JIS G3454 SCH40

Table 4. Pipe Outside Dia, Thickness & Inside Dia of KS,
JS, & ASTM

A, B 383 9L el Zolt?, o] Ae]
HE e A 57Hde] B2 o] Sl Hesich

2.2 NFPA13, FDMA of Japan and ASHRAE MZ
S7H40[&2| H|m

Table 5= ASTM A54-A SCH.40& 7o & 2
NFPA137} ASHRAE Handbooke] 57140l B =
4 A A A E AX G F7HEIE F SCH. 4094

493

) Thread ) KS D3507 JIS G3452
Ripe 90° 45° Return Branch Tee, Pipe Out ) Inside ) Inside
Size Elbow | Elbow Bend Cross , Size Dia Thickness Dia Thickness Dia

25 0.8 04 2 16 25 34 3.25 275 3.2 27.6

32 11 0.5 2.6 21 32 427 3.25 36.2 35 357

40 12 0.6 3 25 40 48.6 3.25 421 35 41.6

50 16 0.7 3.9 32 50 60.5 3.65 53.2 38 529

65 2 0.9 4.8 4 65 76.3 3.65 69 4.2 67.9

80 24 11 5.7 4.7 80 89.1 4.05 81 4.2 80.7
100 31 14 75 6.1 100 | 114.3 45 105.3 45 105.3
125 38 18 9.3 7.6 125 | 1398 4.85 130.1 45 130.8
150 45 21 11 9.1 150 | 165.2 4.85 155.5 5 155.2
Pipe Welding 200 | 216.3 5.85 204.6 58 204.7
Size 90° L 45° 90° L Branch Tee, SCH.40

Short | Elbow Long Cross K SD3562

25 | 04 0.2 03 12 ggz 3503454 ASTM ASA-A

32 06 02 04 16 Thick | Inside | Out . Inside

20 | 07 | o3 05 19 ness | Dia | Dia | [CKNeSS | iy

50 0.9 0.3 0.6 24 25 34 27.2 334 34 26.64

65 11 04 0.8 3 32 36 355 422 3.6 35.08

80 13 0.5 0.9 35 40 3.7 41.2 48.3 37 40.94
100 16 0.6 12 4.6 50 3.9 52.7 60.3 39 52.48
125 2 0.8 15 57 65 5.2 65.9 73 52 62.68
150 24 0.9 18 6.8 80 55 78.1 889 55 77.92
Pipe Valve 100 6 102.3 114.3 6 102.3
Size Gate Globe Angle Swing Check 125 6.6 126.6 141.3 6.6 128.2

25 0.2 9 4.6 2.3 150 7.1 151 168.3 7.1 154.1

32 0.2 11.8 5.9 3 200 8.2 199.9 2191 8.2 202.7

40 0.3 137 6.9 34

50 0.3 17.6 8.8 4.4

65 o4 > n 55 s7H4o] %k%:%:ﬂ]f’lﬁ& Z_iO]D}. 7} 7ol R0 FEL

80 05 6 131 65 2 Ueht e #5500 diste] 57HE0lE Hasiith o
100 07 = 71 ac 2] JISG3454 SCH.400] 7%= AW7ol ASTM t}

27] wj&ol] i A A ZAstAL e S7HEClE

> | 08 | & | A2 105 ASTMS] W7oz Wasil. Waels 4(1)g 243
150 1 50.3 25.2 125 o (2= 35190

4.87
Japan EL x (Ajg\f[; D) =Conversion EL 2

25mm 45° Elbows] YEAHAWE S7dolE 0.4 mo)
L o5 ASTME] 25 mm U< 26.64 mm=z H3sHA
0.4 mx(26.64/27.2)**=0.36 m7} €t}. Table 52| 45° Elbow
32mmell o] NFPA139] 73-%+= 0.3me]al o] 047m
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Table 5. Comparison of Equivalent Length of NFPA13, Table 5. Continued
Japan and ASHRAE Hb

: Gate Valve
bia 45° Elbow bia NFPA13 Japan ASHRAE
NFPA13 Japan ASHRAE 25 100 | 0.8 0.8
25 0.3 100 0.36 120 0.4 180 32 100 0.19 0.24
32 0.3 100 0.47 157 0.72 240 40 100 0.29 0.3
40 | 061 | 100 | 058 | 9 | 09 | 148 50 | 03 | 100 | 029 | 98 | 039 | 130
50 0.61 100 0.69 112 12 197 65 0.3 100 031 104 0.48 160
65 | 091 | 100 | 0/ | 77 | 15 | 165 80 | 03 | 100 | 049 | 165 | 0.63 | 210
80 | 091 | 100 | 109 | 120 | 1.8 | 198 100 | 061 | 200 | 070 | 115 | 081 | 133
100 | 122 | 100 | 140 | 15 | 24 | 197 125 | 061 | 100 | 085 | 139 | 099 | 162
125 | 152 | 100 | 191 | 126 | 3 197 150 | 091 | 100 | 110 | 121 | 12 | 132
150 213 100 2.32 109 3.6 169 200 1.22 100 0.00 14 115
200 2.74 100 3.7 135 Ave % 100 124 149
Ave % 100 115 183 , Swing Check Valve
Dia 90° Elbow bia NFPA13 Japan ASHRAE
NFPA13 Japan ASHRAE 25 | 152 | 100 | 208 | 137 | 2 132
25 | 061 | 100 | 072 | 119 | 09 | 148 32 | 213 | 100 | 283 | 133 | 25 | 117
32 | 091 | 100 | 104 | 114 | 12 | 132 40 | 274| 100 | 330| 120 | 31 | 113
40 122 100 116 95 15 123 50 3.35 100 431 | 129 4 119
S0 | 152 | 100 | 157 | 103 | 21 | 138 65 | 427 | 100 | 431 | 101 | 46 | 108
65 183 100 157 86 24 131 80 4.88 100 643 | 132 5.7 117
80 213 100 2.37 111 3 141 100 6.71 100 850 | 127 76 113
100 | 305 | 100 | 310 | 102 | 42 | 138 125 | 823 | 100 | 1116 | 136 | 10 | 122
125 | 366 | 100 | 404 | 110 | 51 | 139 150 | 975 | 100 | 1380 | 142 | 12 | 123
150 4.27 100 4.97 116 6 141 200 1372 | 100 15 100
200 5.49 100 6.5 118 Ave % 100 128 117
Ave % 100 106 135 Total Average % | 100 15 137
Dia Branch Tee
NFPA13 Japan ASHRAE 4 1637
25 | 152 100 | 145| 95 | 15 | 99 35 A
32 | 18| 100 | 198 | 108 | 18 | 98 3 —
40 | 244| 100 | 242 99 | 21| 86 25 /2
50 305 | 100 | 314 | 103 | 3 % 2 2T NS
65 | 366 | 100 | 313| 8 | 36 | 98 15 e lapan
80 | 457 | 100 | 465| 102 | 45| 98 107 ASHRAE
100 | 61 | 200 | 610 1200 | 63 | 103 05 |
125 | 762 | 100 | 808| 106 | 75| 98 P e
150 9.14 100 | 10.05 110 9 o8 25 32 40 50 65 80 100 125 150 200
200 1067 | 100 14 131 Figure 1. Comparison of equivalent length of 45° elbow.
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Figure 2. Comparison of equivalent length of 90° elbow.
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Figure 3. Design area for pressure and quantity demand.
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Table 6. Equivalent Length of Straight Pipe for Fittings &
Vaves. KSD3507

Pipe Inside 90° 45° 90° L
Size Dia Elbow | Elbow Long
25 275 0.71 0.36 0.71
32 36.2 1.07 0.36 0.71
40 421 14 0.7 0.7
50 53.2 1.63 0.65 0.98
65 69 292 146 195
80 81 2.58 11 184
100 105.3 3.52 141 211
125 130.1 393 164 262
150 1555 4.46 223 2.87
200 204.6 543 272 392
Pipe | Branch Tee, | Gate | Butterfly | Swing Check
Size Cross Vave Vave Vave
25 1.78 / / 178
32 213 / / 2.49
40 2.79 / / 314
50 3.26 033 1.95 3.58
65 5.84 0.49 341 6.81
80 552 037 3.68 5.89
100 7.03 0.7 422 7.73
125 8.19 0.65 2.95 8.84
150 9.56 0.96 319 10.2
200 10.56 121 3.62 13.58
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Table 7. Equivalent Length of Straight Pipe for Fittings &
Valves. KSD3562 SCH.40
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Table 8. Equivalent Length of Straight Pipe for Fittings &
Valves. KSD3562 SCH.80

Pipe Inside 90° 45° 9Q0° L Pipe Inside 90° 45° 90° L
Size Dia Elbow Elbow Long Size Dia Elbow Elbow Long
25 27.2 0.67 0.34 0.67 25 25 0.45 0.22 0.45
32 355 0.97 0.32 0.65 32 329 0.67 0.22 0.45
40 41.2 1.26 0.63 0.63 40 384 0.89 0.45 0.45
50 52.7 1.56 0.62 0.93 50 49.5 115 0.46 0.69
65 65.9 233 117 1.56 65 62.3 178 0.89 1.18
80 78.1 216 0.92 154 80 73.9 1.65 0.71 118
100 102.3 3.05 122 183 100 97.1 2.37 0.95 142
125 126.6 344 143 2.29 125 120.8 274 114 1.83
150 151 3.87 193 249 150 143.2 2.99 1.49 192
200 199.9 4.85 243 35 200 190.9 3.88 194 28
Pipe | Branch Teg, | Gate | Butter-fly | Swing Check Pipe Branch Gate | Butter-fly | Swing Check
Size Cross Vave Vave Vave Size | Tee, Cross | Vave Vave Vave
25 1.69 / / 1.69 25 112 / / 112
32 194 / / 2.26 32 134 / / 1.56
40 251 / / 283 40 179 / / 201
50 311 0.31 187 342 50 2.29 0.23 1.38 252
65 4.67 0.39 272 5.45 65 3.55 0.3 207 414
80 4.62 0.31 3.08 4.93 80 353 0.24 2.36 3.77
100 6.11 0.61 3.66 6.72 100 4.74 047 2.84 521
125 7.17 0.57 2.58 1.74 125 5.7 0.46 2.05 6.16
150 8.29 0.83 2.76 8.84 150 6.4 0.64 213 6.83
200 943 1.08 323 12.13 200 754 0.86 2.58 9.69
3.4 E © Z233] 9] NFRALRIA Algske 57F0lE ARS8t
I ohs AS aEsk NFRALRIA Ax ke S7Fd0) %
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225 2. Cdculdion Data of Equivaent Length from ASHRAE
Handbook
1. Robert M. Gagnon, “ DeSIgn of Eater-Based Fire Protec- ASHRAE Hb7| =1t S7p210] B2
tion Systems”, Delmar Publishers, p. 133 (1997). =0 ealuaEongeylys [ 29 [HD
2. S. U. Nam, “Design and Ingtalation of Fire-fighting 1;2 25| 275] 39011125 — 80.00 Eﬁiilp-«cs
Facilities’, Seongandang, pp. 147-154 (2008). 3-3 | 25| 275| 504] 054457 [ 16433 1151, RO.SAL
W N 3 1.6558] 102.94
3. ASHRAS, “ASHRAE Handbook Fundamenta”, p. 36.8 3-2 | 32| 362 552] 038458 267.28 [TL81 RO.721
(2005) 4 2.0404| 11427
: 45 | 40| 421 45029034 38155 [T20.1 ROS1
4. NFPA, “Standard for the Ingtallation of Sprinkler Sys- 5 50| 53.2 3] 0.05546 359.48 1131
) i 5~6 50[ 532 3.3] 0.06812 381.55
tem”, 22.4.3.1.1Equivalent Schedule40 Steel Pipe Length 6 24543 £0[:0.3m
6-7 | 50| 532 42[ 00867 38155 [R121
Chart (2007). 7 2.541] 383.23 Q=g*(HP/LP)*0.5
5. Notice Annex 2 of FDMA of Japan, “Standard for Fric- I s
i o= 9 32 362 1| 80.00
tion Loss of Pipe” (2008). 9-10] 32] 362 3] 0.02222 80.00
6. Hyundai Hysco, “Stedl Pipe Cataogue P-4-E-1 500-2007 10 1.0224] 8089
" 10~11 40| 421 1.5| 0.01959 160.89
Nov-REV.7", pp. 20-26 (2007). i 50] 532 3] 0.01253 160.89
7. ASMIE/ANS| B 36.10/19 “Pipe Sizes, Inside and Out- o B B B e B e
side Diameters, Wall Thickness, Schedules, Weight and d == =t

Weight of Pipe filled with Water” (2009).

8. K. Jeong, “A Study on Design Area of Fire Sprinkler
System” Journal of Korean Institute of Fire Science &
Engineering, Vol. 24, No. 3, pp. 93-98 (2010).

HexlE

1. Cdculation Data of Equivaent Length of Revised
NFPA13 to Fit KS

NFPA137|1F & =% S7tZ0l BE

2 |SEF|EUWE[SIU0|0rEEY |2E =g 53

1 1| 80.00

1~2 25] 275 3] 0.08558 80.00

2 1.0856| 8335 Q=k*P*0.5
2~3 25| 275 3] 0.32058 163.35

3 1.4062] 94.87

3~4 32| 362 3| 01961 258.22

4 1.6023] 101.26

4~5 40] 421 1.5] 0.08668 359.48

5 50| 532[ 3.26] 0.06027 359.48 [50T

5~6 50| 532 3.56| 0.06582 350.48

6 1815 £0[:0.3m
6~7 50| 532 3] 0.05546 350.48

7 1.8705| 364.93 Q=q*(HP/LP)*0.5
7~8 65 69 3] 0.05715 72442

8 1.9276

9 32| 362 1| 80.00

9~10] 32| 362 3] 0.02244 80.00

10 1.0224] 80.89
10~11] 40 421 1.5] 0.01959 160.89

11 50| 532 3.26] 0.01362 160.89 [50T
11~8| 50| 53.2] 3.56[ 0.01487 160.89 [£0]:0.3m
8 1.1005] 212.94

8 1.9276 937.35
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