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A Study on the Presssure Drops of T-Branch Pipes
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ABSTRACT

This study is performed for propose that exactly equivalent length of TBP in the applied at water-
based fire protection system. For predict the measuring position of equivalent length, we determined
the measuring position using the FVM about pressure drop of TBP. For the reckon of the exact about
measured value we compared with the result of FVM and we knew the similar value each other.
Using the results we proposed the friction loss measuring position that inlet of main dirction is 20
times of appellation diameter in main pipe, outlet of main dirction is 10 times of appellation diameter
in main pipe and outlet of branched direction is 20 times of appellation diameter.

Keywords : TBP(T-Branch Pipe), FVM(Finite Volume Method), Friction Loss Analysis
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Figure 1. CAD model of T-Branch Pipes used in flow
analysis.
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Figure 2. Boundary and load condition of T-Branch Pipe
used in flow analysis.

. FH% W73 (mm) £71%4%F W7 (mm) W73 Hl(%)
KS D 3507 | KS D 3576 10S | KS D 3507 | KS D 3576 10S | KS D 3507 | KS D 3576 10S
32A x25A 36.2 37.1 29.2 29.6 80.66 79.78
40A x 25A 29.2 29.6 69.36 68.84
40A x 32A 421 B0 37.9 38.3 90.02 89.07
50A x25A 292 29.6 54.89 53.92
50A x 32A 53.2 54.9 379 383 71.24 69.76
50A x 40A 43.8 442 82.33 80.51
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Figure 3. Tendency line about pressure drop of T-Branch
Pipe(KS D3507-32A x 25A).

Figure 6. Tendency line about pressure drop of T-Branch
Pipe(KS D 3507-50A x 25A).
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Figure 4. Tendency line about pressure drop of T-Branch
Pipe(KSD 3507-40A x 25A).

Figure 7. Tendency line about pressure drop of T-Branch
Pipe(KS D 3507-50A x 32A).
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Figure 5. Tendency line about pressure drop of T-Branch
Pipe(KS D3507-40A x 32A).
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Figure 8. Tendency line about pressure drop of T-Branch
Pipe(KS D3507-50A x 40A).
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Figure 9. Tendency line about pressure drop of T-Branch

Pipe(KS D 3576 10S-32A x25A).
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Figure 10. Tendency line about pressure drop of T-Branch

Pipe(KS D 3576 10S-40A x 25A).
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Figure 11. Tendency line about pressure drop of T-Branch

Pipe(KS D357610S-40A x 32A).
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Figure 12. Tendency line about pressure drop of T-Branch

Pipe(KS D 3576 10S-50A x 25A).

€71 2o 2be A eH(KS D 3576-50AX324)
7.0

MN
PR SR . . N

5882 + 6074
? 0 8997

g
S

—FYR@ETAl
Funiw7qy
FEWEIA)

LR TLEEN
S-ENLDIBRE) :
—ay (ren@Aay
—dH P o8
—dY (RERiERE)
EEVERUETE 1 CL)))

¥ < 585755 + 4205 ¢

ErHRERH Aum

A7 = 0 8982
3o -
T
:
= - . NN | ——
g
£
16
¥ % 3.0096: + 10315 ¥ = -0.7600% » 2369 4
A" <0 9961 A? = 0.6081
-
1o 05 [ 05 1o s 20 25 10 3k
40
~20

Figure 13. Tendency line about pressure drop of T-

Branch Pipe(KS D 3576 10S-50A x 32A).
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Figure 15. Pressure drop test device of T-Branch Pipe.
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Table 3. Straight and branch center of T-Branch Pipe

33 (Dxd) AFFHO) | EFFAM)

32x25 47.6 47.6

40 x 25 572 572

KS 40 x 32 572 572
D 3507 50 x 25 63.5 50.8
50x32 63.5 572

50 x 40 63.5 60.3

32x25 47.6 47.6

4025 572 572

KS 40x32 572 572
D 3576 | s0x25 63.5 50.8
50x 32 63.5 572

50 x 40 63.5 60.3




SEA - 0 - A

Cormparison of equivalent length(KS D 3507)

M Axial direction(TBP, measurerents)
B Branched direction(TBP, measurements)
D Axial drecion(TBP, analyses)
0 Branched direction(TBP, analyses)

o
®

Equivalent length(m
[=3 [=3
g &

o
(]

AAXA AAXTA HAX2A LAXTA TAXAA

Sizes(axial directionXbranched drection)

Figure 16. Comparison of equivalent length of XS D 3507.
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