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A Study on the Status and Improvement of Double Pipe System in
Apartment Buildings
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ABSTRACT: Double pipe system in which PB pipe is inserted in CD pipe buried in the concrete
slab is widely used for cold and hot water supplies in apartment housings. The system, however
becomes complicated and the overlaying pipes in the concrete slab weaken the compressive
strength of the slab. Also, insufficient insulation increases energy loss. In this work, the problems
of the double pipe system are studied and plans A, B, and C are suggested for improvement. In
terms of compressive strength of the concrete slab, plan A(total pipe length 73 m) was the weakest
and plan B(2 m) was the strongest. Energy loss of plan A was the largest with 558.9 W and plan
B was the lowest with 220.7 W. However, considering the combined effect of strength and heat
loss, plan C becomes the best choice, which retains the advantage of the double pipe system.
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Fig. 1 Roll and straight PB pipe.

Table 1 Basic physical data of PB pipe

Item Unit Property
Specific gravity 0.937
Physical Hardness D scale D 60
Absorb water ratio mg/cr  below 0.01
Strain yield stress  kgf/cn 170
Strain ultimate kef/cit 340
Mecha stress
—nical ici
Elasticity kef/edk 2700
ratio
Impact stress kef/cr 45
Longitudinal
extension Tt 1.3x107*
ratio
Specific heat cal/gC 05
Thermal Thermal
erma keal/mhr C 0.33
conductivity
Melting point T 124~126
Brittle temperature T -18
. Resistance Qem over 107
Electrical
Internal voltage kV/mn 38

Table 2 Dimension of PB pipe

Pipe diameter ID OD Mass
ASTM Nomzlrnlsi dia (mm) — (mm)  (g/m)
3/8" 10 953 12773 54.78
1727 12 1268 1588 70.43
3/4" 18 1816 2222 126
17 20 22.80 28.00 200
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Table 3 Dimension of CD pipe

Nominal size ID(mm) OD(mm)
14 ¢ 14 19
16 ¢ 16 21
22 ¢ 22 28
28 ¢ 28 34
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Fig. 5 Assembly and arrangement of open

faucet box.

Fig. 6 Concrete compressive strength mold.
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Fig. 7 Concrete compressive strength test.

Table 4 Concrete compressive strength test

Project name : Concrete compressive
strength test

Test date 2010. 9. 15
Sample picking date 2010. 9. 4
Test number B1, B2, B3
Sort of sample Ready-mixed-concrete
Sample picking place A-site
Sample ' Compress.ivg strength
o Size Age (Unit : MPa)
Design Test Avg.
1-1  15x30 11 24 159
1-2 15x30 11 24 2711 235
1-3  15x30 11 24 274
2-1  15x30 11 24 165
2-2  15x30 11 24 192 185
2-3  15x30 11 24 19.7
3-1  15x30 11 24 13.7
3-2  15x30 11 24 131 136
3-3  15x30 11 24 13.9

Table 5 Double pipe length comparison

Plan A B C
Double pipe length(m) 73 2 23
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Fig. 8 Piping system.
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Table 5= Hj#IHAE o]Fdo] Fdoly <t
Holl = Ackoe] 73 m= 7 3
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Table 6 Energy loss comparison
Plan A B C
E“ergy(vl%ss rate  s5e9 2207 2971
(E{}%% ;ﬁfﬁ) 4024 1589 2139
E?%\rfiryl /ﬁf}i t‘fSSt 22,840 9019 12,141

EAF ANS U534 2

A<%H(Fig. 9) : D20x6 m+D15%x30 m

Ql.oss: Qloss.DQO + Q1055¢D15
= 1132 W + 4457 W = 5589 W

BeH(Fig. 10) : D20x12 m+D15x20 m

Ql.oss: leoss?DZO + Qloss.DlS
=937 W + 127.0 W = 2207 W

CoHFig. 9) : D15x20 m

Qlocs Qloss D15
= 2971 W
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