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Investigation and Design Guideline of Plumbing System
in Mid-to-High Rise Housing

ABSTRACT

Keywords: building drainage, drainage and vent, housing

The major function of the design of building drainage system is to ensure proper
drainage system and to keep a clean and health interior space of human’s life. In Taiwan,
the design guidelines of the part of building drainage system in Building Regulation hadn’t
been updated in the late 27 years, and there was lack of the investigations or researches
about building drainage system. The sanitary problems of domestic building drainage
system are usually occurred in daily life. In order to solve these problems, first of al, we
need to know what kinds of domestic building drainage system are widely designed. From
the reviews of previous researches, this study tried to investigate the types of building
drainage system in Taiwan and to conclude the problems and their reasons. There are 51
housing cases investigated and 6 groups of professional designers visited. With the initial
analysis of these housing cases, it shows that 2 pipes type (vertical stack and vent system
are separated) is designed to the drainage system in almost all the cases, and multiple pipes
type is also designed to vertical drainage stack system. The vertical vent stack system is
designed by 3 types include loop vent, appliance vent and stack vent, the cases of stack
vent type are much more than the other 2 types. In order to verify the performance of
building drainage system widely designed in Taiwan, a full-scale model experiment device
must be built. Our term will try to simulate the theory model by the model, and offer a
suggestion of the solutions about building drainage system problems. It will improve the
current building drainage and offer a better basement for the building design work.
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3.1.2

DT

A (A Zone)

B ( B nZeo)
C (C
zone)
D ( D nZeo)
(Hydraulic Jump)
3.1
Qa
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ClL
Negative pressure Positive pressure / -
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‘ PB PAL PD _‘with no water §
/ linlet of discharge, HH
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Atmospheric , .
pressure i
FL 1 =
Discharge D N ,' | ins
height [ [Falling water with £
\ lconstant velocity &5
Negative pressure N / §§§§§
T ‘ ‘Main horizontal pipe,—
- ————"/ hydraulic range =

Positive pressure Drainage stack
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(2
(3)

(4)
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A zone
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NPC (National Plumbing Code)
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=

( 0.5~5.01/s)

2.
-1000~1000 (mmAQq) 15(mV)
3. 0~50 (m/s)
0.1(sec)
4. 0~200
(U m) + 2
0.5~1.0(sec)
5. 10
6.
0~20 (mm) 1(V)
+ 20(mA)
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Negative pressure
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4 0 10ms 20
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3
2
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5 1
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g
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B
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&
3
2
1
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=100 =30 1] 30
B innag )
Bl i(mmAa)
3.19
Po! tlvepressure R
Ventilation stack R
PAl PD ,>With no water Azone
o =
/ linlet of discharge,
: ‘accelerating range [ B zone
L \ ’ i
Atmospheric 1 H
pressure iaa
Rk -
T [’ Falling water with 555
\ lconstant velocity % C zone
i ain horizontal p|pe — D zone
E hydraulic range
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31
( Table of symbols and Units )

P : Pressurein stack (mmAQ) £ : Drag coefficient
Pa: Pressure of A zone & a : Drag coefficient of A zone
Pg: Pressure of B zone
Pp: Pressure of D zone £ p : Drag coefficient of D zone
v . Specific weight of air g : Acceleration of gravity
Qa:Air flow rate in stack vent (m%/s) A: Section area of air flow rate (m?)
/A\H : Length of model element of stack (m) /\P: Pressure difference of in model
element(mmAQ)
L: Vertical length of B zone (m) FL: Discharge height (m)

a ~ B Experimental constant of the constant pressure gradient model
CB: The constant pressure gradient AP//AH (mmAg/m)
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3.4.3

3.25
( 3.23) 500
( ).
(
3.25
1
3.2 3.3
3.2
KPa KHz FS.

PD104 10 30 * M6 P1

3.3

\% M Vp-p kHz

AA6000 2000 + 10 15 + 0.01 DC 100

PA 2000 + 10 15 + 0.01 DC 100
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HASS 218 3Hz
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5 1 3Hz 3Hz
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3Hz
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3.4
Offset drift
99Hz M + 10
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(3) (4) (5)
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Fourier

Fourier POWER
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Kanomax MODEL 6141
0~1[V]

Q=0.82 X A x V

0~10m/s

Q: [m®/s]
A: [m?]
V: [m/s]
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O~1m
3.6
S.P
3.5
CL-20( )+ 10cm +1 100 Hz + 01
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1.6mx 2.0m

( 4.1~4)
4.3.1
1.6m x 2.0m
4.1
4.1 1.6mx 2.0m
1 2 2
10,500 3,500
?,500) ?,500) (FRP ( )
) 25,000
10,000
3
3,000 3,000 6,000 3,000
( ( ) |((FRP ) (
23,500 19,500 23,500
19,500 ( . ( o
( ) + |+FRP +
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6,500
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21,000 ( SO 21,000 21,000
( ) ( ) (( )
)
10,000
na ( na na
)
4,000
2,000 4,000 ( 2,000
( ) ) ( )
)
3,800
2,000
2,200
108,000 97,000 104,000
( 75000 (+33,000, (+22,000, (+29,000,
) 45%) 30%) 40%)
150.000 216,000 194,000 183,000
( ’ (+66,000, (+44,000, (+33,000,
) 45%) 30%) 22%)
1.
2.
3.
4, 1.8m*9m RC
0.9m*7.2m
4.1 (NT$
75,000) (NTS$
108,000) 45% NT$ 33,000
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30%

40%

4.3.2

30%~45%

( 4.2)

NT$ 97,000

NT$ 22,000
NT$ 104,000
NT$ 29,000
( 48 49

22%

45%

10%
30%

83

FRP
(

4.6)



4.2

= a5 108,000 (45%| 97,000 (30% |104,000 (40%
’ more) more) more)
216,000 (45%|194,000 (30%| 183,000 (22%
150,000
more) more) more)
12 9 8 9
(m°) 0 0.33(10%) | 0.70 (22%) | 0.33(10%)
235
(cm) 0 0
60
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