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The sanitary plumbing in-high-rise buildings forms an important part of 'building,ser'yjqe_s_,-:

and costs 12-15 per cent of total "building cost. ' re
ment in building sanitary services to provide economy in labour and material without | ..
: effecting performance requirements. The functional. |
b | i system is it _éhould protect ‘against any water seal loss in traps. . |t.is ‘established that a:.J:
e Permissible pressure’ limit _ofi_l-flOmrr'l (W.G.) in'side

Investigations were carried out to increase the hydraulic load carrying capacity of normal
drainage stack by introducing special fittings at the junctions, These fittings were designed .
and fabricated at CBRI Roorkes based on the Sovent System of Switzerland, The tests

H 1o I
This paper describes the recent develop-. ]
requirement of any sanitary, .plumping:.

stack safe gYards. seal [qss of trapsi; .
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Introduction

The tendency towards concentration of the popula-

tion in big cities, has resulted,in problem of shortage

of space and has led to tha practice of vertical expan- |
sion. In India too, 25 storeyed buildings have already |
come up. The high and continuously increasing costs
of construction and servicing in high rise buildings
are causing serious concern. It has been estimated
that the cost of ;sanitarylservicés and underground
trainage account far 12 to 15 per cent of the total
cost of building. Modified techriiques in the design
-bf sanitary servicos for buildings are thus necessary-so
48 10 achieve an overall cost  reduction without effec-
ting efficiency. : ;
Present Status e

The traditional method of having vent pipe with one
br two. pipe system-,consume much material and
Jabour, Instead, a .single "stack system in which all
sanitary appliances dischargs'intoa main stack which
itself serves as vent has’ established its utility and is
widely adopted in developed countries. For a number
bf years, the Central Building Research Institute, has
been engagéd iri.“the problem of evaluating the per-
formance and;:merits -of rsingle stack system under
Indian conditions.The extensive experimentation carri-
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ed out has revealed that for the design ofa_si_ng!e s
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stack system, the ratio of hydraulicy, discharge load -
(litres per minutes) and the diameter of the stack (mm
should not exceed 2.5, The above’ recoipmendation ig
however, valid only wheh‘_.'a sea\'ﬁ:‘depthj of 40 mm i !

i

all floor traps s maintained: - -} B |
! | LA ;

ngelopmen of a Mddified:?fngle;%tackSysta" |
1 £ t .
The analysis of the flow (fronj'the Appliances to the,
stack " révealed that the b:olur'h'n of 'water coming t
tHe stack through a horizontal branch is momentarilvt
hglted ai the junction dup to chénge of direction off
flow, Depending upon t e rate jpf discharge and the\‘
slge’of the branch, g plu"g of v{éter is formed immed
diately at the junction, .The formation. of this water]
Plug- prevents froe’ (i ‘of At Froin the top of the '
stack and develops a negative firessure immediately| |
. below the plug. It gives risf{'a to unehua[ pressures at the
seals for lower storeys which .'rhiayn_re_s_qlt in breaking

of seals in the traps of ap[<iiiances$ i

The building up of excessiye neggiiv‘é"'bressura insidel
the stack can be prevented adopting either of the
following imeasifes ki
i T BNRTRE VI 00

(i) Oversizing the stack : : ]
(ii) Increasing the seal depth

(iii) Venting of the horizontal branches

. i) Providing specia] ffi;ftfinf;’;-at-.;t\he_, junigtion point.

The first three solutions lead to substantial addition
to cost, therefore, investigations were made for-deve--
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gpecial fittings at the junctions based on
ystem. (2) Two types of fittings namely (a)

weloped and tasted, e

flows in the form of an annular ring and forms
e i .olumns in the stack. The mass
:‘\”{7 or Gompresses 11> air below itin the stack. In
5 if' er part of i stack, air being lighter will try
"( up and hance c;eiu!ually a .negative pressure will

‘upon the donsity of the watef mass,

‘A;-liﬂ'

ht to ‘develop . ative pressure. Tha density of

;qaml_ er is increascd. This could be achieved by in<
Ing hmderance ln the path of mass of water

rings, and (b) Aerator and Deaerator flmngs,

daveloping. Tiius the negative pressure would. ..
If water
‘pe mixed with 2ir so that it would become too -

ass could o raduced if the proportion of air -

o

travelling down.. V-notch rings were- “introduced :at
the joints in the 'stack. But the results ' revealed that

. the reduction in negative pressure was inot mgmf:-

", cant, Hence not recommened for usg, ;. “5!;( I

LY S o I R

(b) Aerator Ffmngs W odnaling

This fitting is introduced to .the stack at each floor
level. . The flow from top storeys is diverted and not
allowed to obstruct the flow from branches. It also
allows additional air to circulate freely from upper:
part of the stack, This effects mixing of air' with water
which brings down the specific gravity of the falling
mass of water so that it would become too light to,
develop negative pressure. The .advantage of CBRI
developed fittings is that it has two branch inlets
which may serve twin units of service group in each
floor. Details of fittings has been shown in fig. 1A.
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- Deaerator Fitting = -+ o0y i 7
This fitting is introduced at the foot of the stack. In
a normal 'single stack system the air and water mdss

is slowed down by the sudden’ change of direction
at tha foot of the stack. The ‘air water "mixture does
not escape out easily and hence.a positive Pressure

34

e

. fittings were provided at 8ach floor ‘lé\}ef
. de
-various hydraulic load effects .the applianceg |

discharged from the top most floor. Djscharge’ of 9-’!-3
9, 400 and 450_litre, per minute were. Produgeq'y'

:the_,stack.; - ot R

----- ar; i
of . stack. '-To-,[m;j g

aerator fitting at.the foot B
tng duc',‘

Tiow
. . el gy B kha i

is built up creating nuisance fo the ‘ground floor =~ gl el e Dl ) 3 i .-i;;;{_.II‘"-.
.appliances., The use. of deaerator fitting seperates air, Observations with" each -discharge were repeateq 5
from water and avoids formation of positive pressure times and : corresponding negative pressur‘eév'ﬁgéaf'
.at the foot of the stack. Details of fittings is shown  :fjgor junction - were noted. - The - maximurn :d.f"fh‘e;h
in Fig. 1B. ; : Al values was taken as- negative -pressure ‘at iu'hcﬁa-'g"
Expsrimental Work ‘The ovservations were made -for ‘singie-;;st_ack'.sys-m i
A five storeyed mock Aup -construction--was installed. - .\’!f'!b §n§i without special. fittings. . The resuls ;lafﬁlll
with @ 100 mm diameter A.C., Pipe. The acratey  8iven in Tablo—i ‘
: i TABLE | T
b Maximum negative pressurg i—"‘\
; i developed in the single k-
Stack Dia E;f;gfirng&e stack, mm Appliances ysgq
: With Without : ;
; : - fittings fittings ... T IO I
100 mm 225 10 36 L 2WCs only
¢ | 340: 30 78 ik . 3WCq only
s : 400 32 98 3WCs and sink
A 450 60 200 4WCs only
Note : 1, 40mm (W.G,) negative.pressure is the allowable limit for avoiding seal crack !
2. All the appliances used were discharged independently or jn combination, i 1
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ts and d'5°"55'°“3 £ capacity than smgle stack system wnthout fittings.

bservatlons ‘wets théen pibued the study of the ‘2, The slngle stack system with spaclal f|ttlhbs(j:an i

o diagrams - shown _in Flg. 2 reveals that in all provide considerable economy_in, plumbing. for

mhgupeak ‘nagative ptessure octits somewhere . high rise’ buildings. i _

floor (3 cmeters): bolow the: point of Inlet of dls- , ° i g o ”"
e load. The aerator fittings helped to direct the Acknowledgement G ' Seiiiel ﬂ’: § 0
b st i o e peeorn o dliad 2i |

n of water coming from the branch in the main : _ Sk MRl _
tack in ﬂhe direction . of ; flow. Itithus prevented- the The investigation forms part of the normal programme
111 ﬂ"" of water plug .Tha flow of air from the top of of research at the Central Building Research Institute, ?
y stack was. umnterrupted Itis clear from the curves  Roorkes and the paper is published with the permls-
ttings bring down: the maximum. negative pres- sion of the Director.
ntl‘le gtack as ,well as, posltlvo prassura at tha vaVy te oo g
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| ttom of the*stack by- suffmlent amount* und create i Refarencas o

f | R
i ion= of flow. 1. Limiting Capacities ot Drainage Stack in Single

he hydrauhc wloading capacity: of 100 mm diameter * - © ''Stack'System of Plumbing,’P:B. ‘Rao, ‘Ishwar Singh
stack with and without fittings is tabulated in Table -l .. and ,S.K. Sharma, Jr. of Environmental Health,
Ccmclusnon ; Vol. 11, No.3, 1969, pp. 190-96.
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For the same diameter of pipe the single stack 2, SOVENT, Oederhn Cie Zaden 5401 Baden

.-8ystem with.special.fittings.provides much dreater-- .. - .Schweig {Switzerland -Publication).-- e
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