Ventilation of Buildings for
Controlling Indoor Air Pollution

INTRODUCTION.

9.1

»  Ventilation may ba defined as the art of supplying air o a given space, and also includes the art 1o
remove the old vitiated air rom thal space.

» Inolherwords, ventilation includes both the exchange of air lothe cutside as well as circulation of air
Vilhin the building.

Effects of Occupancy of a Space

When an enclosed space is inhabited by humans andior animals, elc., the foliowing ellects are produced:
(i) Humidity of the space increases

(i) Oxygen content of the space reduces

{ii) Carbon dioxide contentof the spaceincreases

{v) Organic matter, and odours in the space increasss

Reasons:

(@) Fresh air usually conlains 21% of oxygen whereas; the exhaled air contains only aboul 17%
oxygen. In order lo avoid such oxygen deficits in a given building inhabited by people, it is
necessary 1o ensure supply of sufficient quanlity of fresh air through vertilation.

(b} Freshair notmaﬁy conlains about 0.04% of carbon dioxide; whereas the exhaled aif contains
as high as 50% of carbon gioxide. To avaid such CO, excesses in a building, itis necessary
to provide sufficient entry of fresh air, through proper ventilation.

{c) A person, on an average, produces aboul 300 B.Th.U. (= 69 kC} of heat per hour. A large
part of this heal is lost by leakage through the rooms. Higher outside temperalures retard
this dissipation. reduces leakage, and thereby causing discomior 1o the occupants.
Continuous supply of fresty air through proper ventilation s, iherelare, very necessary 10 avoid
heal effecls.
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(d) Moisth(e. inthe form of water vapour, is released by inhabitants of a building at aboul 1,08 kg
per day. Thisincreases the humicity of the roomybuilding, thereby decreasing evaporation and
coaling of the bodies of the inhabitants, and thus causing them discomfort,

{e}  Organic matter and odours are released by human beings from their skins, clothings and
mouths. The increase of these in an enclosed space, occupied by several persons, may
cause nausia, headache, and may even aggravale ones exisling illnass.

Purpose of Ventilation AN '

The ventilation ensures the removal af bad elfects of occupancy of an enclosed space:

() by remaving and diluling CO,inthe air, : :

() by providing necessary oxygen (o ramove oxygen deficit caused by respiralion.

{ii} by reducing husmiity. ‘

{iv} byreducing body odours.

{1}  bylowering down the temperature by removing hot used up air and replacing it by colder lresh ait.

Systems of Ventilation

A good venlilation: syslem should generaliy tullil the folloving requirements:

) M should admit suflicient quantity of fresh air, and removs the requisite used up or viliated air,

{i} Admited air should be properly controlled with respect to its quantity as well as velocity of
movement, ‘

{ii} Thc system should be capabls of changing Ihe old air tharoughly. without leaving any stagnant
pockets in tho room. i

{iv}  Shauld aveid draughts, for which maximim perinissible velocily of admitted air should not exceed
[Smiminie. 0.25 mjsec. ‘

(v} The systam should admit clean and humid air. .

{vi} The system should also be capable of ceatrolling the 1emperalure of admitted air.

The vertiiation systems can be broadly divided into two calegories viz,

) Naturatventilation

(i}  Arificial mechanical ventilaton

Natural Ventilation
* Natural ventilation is based upon providing suitable openings ina room, at lower levels lor admilting
fize alrnospheric air, and also at upper levals for removing the warmer and lighter used up air,
¢ Doors and windows near the ffoor level, thus, adrmit fresh air, and ventitators near the cailing, 1ake
oul the vitiated air from a room.
*  Windaws are generally provided at about 0.75 to 0.90 m 2bnve the tloor levels, lo- armitling fresh
outside air inlo the room.
= The size and tha number of the windows provided, will depend upon the size of the reem, number of
~ . 1
cupanis. the purgose and use of the room, elc. Resdos admuting fresh air, the windows help in
adraitling natural day fight.
Ly . - ¥ .
*  On minimum side, a window area of G.052 tn” wer person should generally be providod, so as 1o
ensure admission of atleast 28 cm of ar per hour with o velurdy not grater than 9 mfmin,
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= Another recommendation is (0 provide aboul I 10 I Ih of the floor area in the living rooms for

windows.

« Every room should prelerably be provided with atleast 2 windows, Kilchen must be provided with
mare window area.

*  Provision of defiectors of 30 cm height at the boltem or 1o of & window, opening inward, permils the
ventilalion of the room, even when windows are closed.

¢ Inahotand humid climate like thal of India, nalural ventilation fails fo provide the requisite comforl,
and hence artificial ventilation methods are adopted.

Mechanical Ventilation

- The artificial ventilation system can be broadly rlivided into;

1. The extraction or vecuum sysiem
2. The propulslen or plenum sysiem
3. Theair conditioning sysiem

The Extraction or Vacuum System

* ltis one in which the used-up vitialed air is (hrown out Lo the cutside almosphere, by means of
suitable exhaust fans or blawers, installed near \he top ventilators.

+  This exhaustion of the warmer air frorn tha room, causes lower pressure inside (he roony, thereby
pemmitting inward leakage of new fresh atmospheric air through the doors, windows, and walls.

°° Various types of fans are used for this purpose. They are usually of the rolary lype, lixed in a
converient parl of the ductvork, and driven usually by electric molors, though diesel and sleam
power may be used when electricily is not available:

® This syslem is simple and cheap, but conlalns a number of demerils such as:
{i}  Thereis no conlrol on the quality of the incoming air. It can, hence, be installed only wherg

oulside area is not contaminated and over crowded,

{iy  Itis also apt o cause drougnis.

« Inspite of these demarirs, lhis system is largely used for kilchens, public halls, industrial plants, ete.
@} In kitchens, lhe system helps in exhausting smokes and odours
{i) . Inpublic halls, the system helps in exhausting out the ill effects of heavy occupancy
(i} - ininduslrizl ptanls, the system helps in exhausting out dusis and fumes, elc.

The Plenum Sysl,en)

» UWinvolves forcing or pumping in frash air, and causing the viliated air 1o be exhausied out eilher by
itsef! or through an exhausi lan placed at the outlet.

* The oullet exhaust tan is of smaller power than the inlet force tan,

*» Due tolarger rale of incorning air, a slight prazsure is created, which aliows an outward leakage of
vilialed air through Lhe outlats, :

»  Example of this syslem : Provision of @ cooler al a windaw, with or wilhoul an exhaust fan at a
ventilator, provides an example of such a pleaum sysiem of ventilation, largely adopterd these days.

¢ In'arger buildings, such a plenum systent may consisls of distributing Ihe incoming forced air at
dilferent points in the building Uircugh a syslem of ducts and grills.



Advanlages:

() Plenum syslem enables us lo conlrol the quality, humidity, and temperature of the incoming air
and hence, this syslem is largely adopted these days lor cinema houses, (healres, and even
far individual homes.

(i)  This syslem obviales the risk of d raughts, becaué e of oulward leakage, and by making ouxleis
less powerlul than the inlels. ' ' S . :

Moreover, such a system may either work normally upward with eritry at lloor level and exhaust at
ventilatar level, or may work downward, wilh exhaust at floor level and entry al upper level,

Disadvantages:

(i}  Thenormal upward system when adopled, becomes costlier, as enfry of air is provided al ffoor
level under lhe seals, as is provided in some cinemia halls, elc.

(i} The downward system, when adopted by providing air inlal ducts at roof level, is opposed to
nalural laws, and necessilales viliated air lo be rebrealhed, Causing discomfort.

(i) The air ducis require carelul dasign in arder 1o prevent draughts. This may involve using -

Separata dampers for each room, The movemant of air at the inlal as well as ol the oullel needs
to be properly controlied. This arrangement is quile costly.

These objeclions can be overcome by
{i) employing the upward system
{ii}- by air-condilioning the buildings

3 The Air candltloning System

The almosphere in the modérn cilies conlaing highly polluled smokes, fumes, dirls, germs, and
bacteria, elc.

In such environmenls, nalural ventilation or even ordinary mechanical ventilation for bringing the
oulside polluted air into Ihe building, will not serve us any uselul purpose. )

In such condilions, it is necessary lo completely conlrol the temperalure and qualily of Ihe outside
air, before itis admilled into the raom, and also lo remove the heavy vitialed air at Ihe optimum rates,
The air-condilioning may be defined as Iha procass of conlrolling Ihe température, humidily and
distribution of air in a building, wilh simultaneously removing (he dirl, bacleria and loxic matter from
the air. Air- conditioning, Ihus, provides a comfortable and whole-some ventilation (o the buildings.
The atmospheric conditions vary, the requirements af occupanis also vary with respect to season,
An air-candilioning system is required 10 work two vays. : '

{a) ' ‘Summer air Conditioner

In summer season, the exlernal almospheric lemperature is high, and the hot air has 10 be cooled
belore il can be distibuled in the building. "

During the process of cooling. hawever, the humidity of this air increases. because al loser terperatures
weith the same amount of maisture, the relalive humidily increases.

Hence, alter cooling, it becomes necessary (o reduce the humidity of this air, by drying it through a
dehumidifier or the air is cooled and dried through Ihe process of condensation.

The clean, cooled and dried air is then finally forced out inlo the space lo be conditioned.

NOTE: A humnidifier is in the lorm of a hygroscopic subslance like ammonia, calcium ¢hioride el
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The various steps involved in this condifioning are brielly given below:
Filtration
Fresh oulside air as well as the viliated reused air {recirculated air} is passed through a liter soas o
remove the dust and other rool particles fromit.
Dry tillers and viscous fiflers ara the lwo types of filters, used for the purpose.
Dy fillers, made of close grained felt or cloth or jule are more cammonly used.
As a medern advancement on filler technique, electric precipitators are also used., Such precipitalors
w'ork on the principle of producing high intensily ionizing field.
Cocling and Drying (Dshumidiilcation)
This can be dane by firstlowering the lemperature of the fillered air below the dew point, condensing
oul necessary amount of moislure, and then rehealing the same with dry heal uplo The desired
temperalure.
Cooling ol the air may be done in several ways; iwa of which are:
(8} coaling by mechanlcal relrigeration
(b} coaling by water spray methad.
(a) - Cooling by Mechanical Relrigeration
= it cools the air ke & house hold refrigerater and is more suilable to tropicat couniries
where lemperaiure are to be lowered susbstanitially.
*  Thismelhod helps in cooling of air without wétting the same, with the help ot a compressor
and metal cofls {lubes).
«  Aliquid r.a(riéeram. such as freon, enlers the metal coils under high pressure, as soan as
the machine i switch O
*  This liquid absorbs the heal from e coils and gels evaporates, hereby extracling heat
trom the melal coils and causing cooling of the coils
«  Thisgasrefrigerantis then convered into liquid by the condenser coils and the compressar.
*«  Theliquid again evaporales by absorbing heat from the coils, causing futther cooling n_f
the coils.
«  The process continues lill the cooling is caused uglc the desired leval.



{b)

{b) Waler Spray Method

*  Watar is lirst of all, cooled with the help of a relrigerant and this cooled waler is then
sprayed onthe hot air cubning out of the filters. The air, thus gols conlad by evaporation,

*  This method increases the humidily of the air, and is generally not found suitable fos
humid climates. )
1
Reelrculation of Air ) ¥
» Duting summer season, the lemperature of room air is lower Ihan thg temperature of tha outside air,
And since an air conditioner has 1o coo! down Ihe het air, it shopld be' economical lor it 1o cool the
room air rather than the outside atmospheric air, if il becomes available to il Moreover, in any case,
the viliated room air has (o be removed by il

+ Onihese wo considerations, aif conditioners are designad to extract and avail the viliated room air
at optimum rales, and lo iake Irom the oulside almosphere, only thal much quantily of air, as is
necessary to pravent concentralion of odouts.

+  This air, which is withdrawn by an air conditioner tram the cenditioned room, and is recirculated -

through the filters and other coaling unils, is known as clrculated air, and the process is called
recireutation of air,

Winter Alr Conditioner
* In this season, the external Ruciraioted air Conditioned arr
atmospheric lemperaturg is low, [}
and thig cold atmospheric air has Pretiostor ;‘é"ﬂg’ﬁ{,g;ﬁf T
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however, the humidity of the air
teduces, al higher temperalures
with the same amount of moisture, Filtar
the relative humidity decreases.

* Hence, alter heating, it bacomes
necessarylaincrease the humidity

of this air, by carrying it through a humidifier. where air, may be mixed with the water vapaur, by
throwing water over the air with the help of spray.
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Fig.9.3 Flow dlagram of a complete two way air conditioner '

= This humidified air is then passed through eliminator platas, soasto remove the water droplets, il
any, in the humidified air.

« Theclean, hot and optimally humid air is finally forced oul into Ihe space to be conditioned.

i

Racirculation of alr

*  Recirculation of air is dona in the winter A.C. simifar to whal is done in Ihe summer A.C (as room air
is to be heated up to lesser extent than the outside air, which causes econcmy}.

NOTE: Preheating in a winler air conditioner may be done by admitting the air through a heaier, or by passing
it over the coils healcd by hot circulation water.

A coollng room alr-condilloner, modifias the mnlslure contenl cl lhe Bif, balore |

letling it out by
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{a) raducing humidity

(" increasing humidity '
{c) optimally reducing as well as Incraasing humidity
(d) none of these, as it does not modify humidity

Ans, (a) o R

Functions and Types of Traps being Used in Sanitary Plumbing System

+ Traps may be delinad as fillings, placed al the ends of Ihe soil pipes or the sullage pipes (wasle
pipes) to pravani the passage of foul gases liom the pipes 1o the outside. . .

«  Thisis possibie because lraps do enclose or maintain water seal hetwce‘n thepipe and the outside
This water depth daas not allow gases 1o escape o the outside of Ihe pine.

»  The efficiency and eflectiveness ol a irap will depend upon ‘_‘

Crown P;{rap

the depth of the waler seal, Greator is this depth, more elfective
the irap will be.

«  Thiswaler seal generally varies from 25 mm Lo 75 min ; 50mm
being Quiet commen in mest of the raps.

Types: Depanding upan their shapes, Ihe raps may be of three

ypos, i.o.

i - iy S-rap

(i} P-trap iy Q-rap {i ) N

¢ A lrap essentially consists of a U-tubgz. which telains water, P, Q ang $ Traps shown togather
acling as a seal, belween (he fout gases (inside ha plpe) and Fig.9.4

he oulside atmosphere. e
+  Theyarelargely used for baths, sinks and labaloties, In all such ngads, they are made wilh-enlarge
moulh, so that the waste pipe may be thoroughly flushed out.

Crow-l

Seal

Dip

Dip

@) P-Yrap (e} S-Trap {0 -Trap

Flg.8.5 Typesoliraps

» Depending upon their use, the iraps may again be of three types i a.
(i) Floortrap (i) Gulytrap (i) Inlercepling trap



Floor Trap

= These Iraps are generally used to admit
wasle water (sullage) from the tloors of
raoms, kitchens, balhs, eic. into the roam
drain (sullage pipe). '

¢ These are invariably provided with casl iron
or galvanised or slaintess sleel gratings
{Jallis) al the top, s0 as (o prevent 1he entry
of solid and larger sticky matter inlo the
drain pipe, lo avoid frequent blackade.

* Acommonly used patented name of such
a lrap is Nahni trap.

* Gully Trap
* Agully {rap or a gully is often provided al
lhe junction of a reom or a roof drain and
the ollier drain coming {rom bath, kilchen,
ete.

* Theloulsullage from bathis, will enter (hrough
lhe side inlel {called back inlel), and the
unfoul roor washings of rain waler from root
or courtyard will enter from the 1op.

= The rain water pipas or sullage pipes
discharging into drains, are oflen connecled
10 them through such Iraps. . '

* - Gully raps mdy eilher have a S-trap or
@ Prap.

» The waler seal is usually 50 mm (o 75 mm
deep. The top of the frap is covered by a
C.1. graling to exclude the entry of coarser
materials lo avoid blockade,

Intercepting Trap

= ltisollen provided al the junction of a house
sewer and a municipal sewer, 50 as {0
prevent the enlry of the foul gases af the
municipal sewer, inio the house drainage
syslem,

* Thistrap al such a junclionis olten provided
n a small man-hole constructed just near
the house, either outside in the siregl of in
acarner inside (he house boundary.

Roomiichen sweoplags /c.l. prating ol foor lowval
= @ W

Waler senf |

To house draitn
(sullago pipa)
Fig.9.6 FoorTrap
Cast roq grating ot rogfl
of courtynrd loved \
] Rain /;
waler [ Siroplor nay

be pUap)
Waler seal \ )

Sullago from
baths,

sings, alc,
To house drain
Fg.9.7 GullyTrap
Tigh fiting plug Inspection
or bd caled Roddlingc:':v“nm
daanng oye
Inlet from
house .. Outiolfo
slreel saeay
™ Water seal .

Fig.9.8 InlerceptingTrap
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« This Irap is provided near ils top with an access gate or a plug, called cleaning eye, for removing
siled malter from insida the irap in case of blockade.
« it has a high deplh of water seal, say about 100 mm.

Marils of Intarceplors:

fiy Foul gases of public sewer cannot pass through the intercaptor and hence pravented from entering
the house drainage systern.

(i) Harmful pathogenic bacleria contained in the public sewers are thus prevented from enlering the
house drains, due lo the prasence of the interceplor,

(i) Properly designed and constructed interceplors can quickly remove the fou! matter of the house
drains into the public sewer.

Demerits of Intsreeptors:

() I he dischargs from house drains is smafl, the solid heavy matier may be retained inthe trap and
may slart decomposing, producing loul gases.

{i) It the lid or the plug Is not filted properly, or is broken, loul gases from public sewer will do enter the
house drain.

(i} Cleaning through the inspection arm of the lrap is ol casy.

{iv} Interceplor ilsell forms an obstuclion Lo the normal llow of sewage.

{v} Omission of interceptors from house drainage is found nol 1 present 100 serious & difficulty or 3
‘problem.

Systein of Plumbing

Following are tha four principle systems adopted in plumbing ol drainage werkin a building:
(1) Two pipe system ‘ '

(2) One pipe system

(3) Single stack system

{4) Partially ventilated single stack sysiem.

There systems are discussed below:

Two Pipe System

. :rhié is 1he best and the mast improved type of system of plumbing.

»  In this system, lwo sel$ ol vertica! pipes are laid, i.e., one for draining night soil, and the cther for
draining sullage. .

« The pipes of the firsl set carrying night soit are called soil pipes and the pipes of the second sel
canying sullage from balhs etc., are called sullage pipes or waste pipes.

»  The soil fixtures, such as lairines and urinals, are, thus, all connected ihrough branch pipes (laterats}
to the vertical soil pipe; whereas, the sludge fixlures such as baths, sinks, wash basins, elc. are all
connected lhrougﬁ branch pipes to the vertical vaste pipe.

» This sysiom requires targe number of pipes, and is thus quile costly
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952 OnePipeSystem

* In this system, insiead of using two separale pipes ({for carrying sullage and night soil), enly one

main verlical pipe is provided, which collects the night soil as wall as the sullage water from their .
raspective fixtures thraugh branch pipes.

This main pipe is ventilated in itself by providing cowl al its top. and in addition to 1his. a separate

vent pipe, however, is also provided,

* This system, thus, has two pipes, instead of four pipes of the (wo pipe syslem.
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953 S5ingle Stack System -
This syslem s a single pipe system without providing *

any separale venlilation pipa. Henco. ituses only-ong
pipe. which carries the sewage as well as the sullage,
and is not provided with ary separale ven' pipe, except
that it ilselt is extended uplo about 2 m higher than
Ihe roof Ievel and provided with a cowl, for remaoval ol
lou! gases.

9.5.4 PartlallyVentilated Single Stack or Single Pipe
System
= Thisis animproved form of single stack syslemin the

sense thatin this syslem, the kaps ol lhe water closets

. ‘ate separately ventilalad by a separate vent pipe called

relicl vent pipe.

This syslem, Ihus, uses lwo pipes as in a single
pipe sysiem, but the cost of branchas is considerably
reduced compared lo single pipe system, bcca.use
the sultage fixlures are nolcannecied to the vent pipe.
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9.6 Sanitary Fitting and Other Accessories

Foul , Cow
Gasds
a"c‘"" teaged dome) E Soil pipe . The sanitary filtings are the appliances used in a house plumbing Sysiem, lo receive the human excreta
‘ and sullage waste of the louse, Such fitlings include:

== == {a} Sall Filtings
aink  Bathroom Wash o )
i dasin |} (i} Waler Closels (W.C.} {1} Urinals
ety 2nd N
\1 ﬁ o E "/ Fioarlmda {b} Ablution Fittings
¥
L) I AP = {i) Flushingcisterns of waterclosels (i) Wash basins
Vanl___| Inspodion - ey N . N
pipn door ™ (i) Baths =~ * {iv} Kitchen sinks
_Soippo ! }
} "(m;?; night 9.6.1 Water Closets (W.C}.
Sink Bath st +-sudtago) } .
f E v . «  Awaler-closet is a waler-llushed plumbing lixiure, designed to receive the human excreta direclly
rm[:Eﬂ /—,l[;o, Lavol ’ ' and is connecled 1o the soil pipe by means of a rap,

+  Twotypes ol waste-closels are in common use:
1. The Squatting or the Indian lype
2, The Pedeslal orthe European lype
{) The Squatting or the Indian typs:
é é » The Indian lype W.C. has a squalling pan 45 cmto

63 cmin overali lenglh and 45 o 50 cm inheight.
: « The panis filted either with a P-irap or S-trap, which
i is then connecled o the soil pipe.
* ILis made of vitreous china or porcelain
Night il . « Thelrap has anopening for fixing an anli-siphonage

GFL.

o + sullago : ’ pipe or a vent pipe.
To dly sowar - .
. ! © throughinterceplor o . = The pan has a llushing rim to spread the flush water.
Flg.9.12  Partially ventilated single pipe system ’ . = This W.C. requires al least 101ilres of waler for proper Fig.9.13 IndianTypeW.C,PanandTrap
. flushing. ‘

PO R M The most wholesome ventilation of buildings is provided by o __f (iiy. The Fredestal or tho European types:
{a) natural ventilation (b} plenum system af venlilation i i « Tha Furopean type, somelimes called

{c) A.C.system of ventilation : (d) vacuum system ol ventilation § wviash-down lype ol W.C.
Ans, (c) { ; « ltis provided with a wide llushing rim

‘ | i and a 50 mm lrap.
. e e s e i s s e s e oo i . C. i i .
FFACLX M Soil pipe in plumbing services means a pipe ! | The W.C. may b,e provvd.ed witha P
{a) mads of clay b) ina soiled T i i : lrap or a S-lrap, 'depending upon ihe
. ( carryfng solled materials i | outlet existing in the wall or the lioor,
{c) carrying wasle from waler closats (d) carrying Induslrial waste water ’ : respectively. s
Ans. (¢) . : ' i | » These types of waler-closels require
- - . less space lhan the Indian lype ang
NOTE The commonly adopted sizes for house drains {or average conditions, are as loflows can be located along with the bath in
Soil pipe = 10Gmm ¢ Sullage pipe (verlicaly = 75 mm ¢ ' . Ihe samc room . .
“ Sultage pipe (horizontal} = 32 mm o 50 mm o- Vet pipe = 50mm¢ « They are normally llushed with a low e} Sackan ) Porspecive e
level cistern. Fig.9.14 Pedestalar Europeon type W.C.



9.62 Urinals

Urinals can be of different forms and shapes, The common varieties are .
{i) the bowllypeorthebasintype (i} the stall type of the slab type
= The bowi lype is generally used for private houses or buildings and he slall typa is generally used

for public buildings and municipal ioilels,

9.63 AFlushing Cistern » 3
Allushing cistern is a device which releases a lixed quantily of walerjunder pressure, so as loflush

9.7

and clean the pan and lrap of a water-closctor aurinal.

t

High level cislerns are those which operale with a mirimum height of 1.25 m and 1he Low level
clstarns are thase which operate with a maximum hoight of 30 cm. ’

Ventilation of House Drains

The entire sewaga system of a house is veniilaled by providing vent pipes and antisiphoniage pipes

and sometimes by fresh airintet. |

Such a ventilation system is required to Ihe serve the following purposes. '
{}  torelieve the pressure of loul gases developed in house drains, which may otherwise break

the waler seals of the shallow sgal rops.

(i} 10 prevenl breakage of traps seals by siphonic action.
(i} todilute the loulgasesin ihe drains and to reduce thelr obnoxious efiecls, in case such gases
happen to escape out inlo the house due lo soma reason or the other.

Antisiphonage Pipes -

Waiet seals of traps in mutiistoried buiidings or houres may somelimes get roken due 1o siphenic

action as esvlalned balow,

When wastezater is suddenly dischargad froma sanitary
filure on the uppar Noor, il moves down capidly thrmagh
the saii {or the waste) pipe, and in its mcvenent, it may
suck semz air irom the lateral pipe conrecling the soit
pipe with the fixture at the lover ticor.

This sucked air causes siphonic action, resulting in the
flow o) water frem the rap of the fixiure 10 the soil pipe
and thus, breaking its waler seal.

To overcara this difficuily a separale pipe of smaller
diameter is atiached to the traps, which connects the
trap with the vent pipe. The pipe is known as anti
siphcnage pipe and il supplies air o the shart branch
pipe of the lower fixture atthe fime of section, olherwise
also, itacts as avent pipe connection of Ihe lower fixiure,
This pipe, thwus normally serve as a vent pipe and as an
antisiphonge pipe in case suclion takes place as
explained.

Discharge
fomA

Vant
. ’/ pipe

‘
»\/ Ants:phonoge papa

Waste + Ar
from hirlueo
B8

Fig.9.15 Induced Siphonageand
Anti-stphonic pipe

EXampléo.a>,
below the lists:

Match Lisl-t wilh List=ll and salecl the correct answer using the codes givan

List-I List-1l

A Anti-slphanage 1. Protects lrap seal trom backilow
B. Benching 2. Has slopad floor In inspection chamber
C. Inverl 3. Praserves the water seal in lrap
D. Ventplps 4. The lowest paint

A B C D A B C D
{a4 3 2 4 (b) 1 4 2 3
¢y 3 4 2 1 (@ 1 2 4 3
Ans. {(8) ) i

Summary The purpose of ventilation is lo providing nacessary oxygen and remaving and diluting

Q4

o .‘

g

€0, reduce humidly,

{rom bath, kitchen 2ic.

A Gully irap is often provided at the junction or a roof drain and the other drain coming

Soil pipes are the pipes which carry Lhe night soil, and sullage pipes are the one pipes

which carry lhe sullage from bathroomand kitchens,

Objective Brain Teasers

(=)

The ventilation of public halls, by means of air
coolers and exhausl fans, is known as

{a) the plenum system

{h) the vacuum system

) the AC. system

(d} None of these

Point out the incotrect slalement

{a) asummerA.C. uses a de-humiditilier

{b) awinter A.C. uses a humidilier

{c) recirculation of room air 1akes placein a
summer A.C. as well asinawinler AC

{dy allihe above are gorescl

In single stack drainage system in houses,
we provide

(a) -one svil pipe only .

{by one soil pipe and one vent pine

£} one sullage pipe oniy

{d) one sail pipe and ane sullage pine

The industrial process that generales inaustrial
waslo watdr containing chrornium is

Qs

Qs

{a) food progessing (b} lannery
©) polleries {(d) soap manufaciunng

Tha adour of drying painlor varnish 1s defived

from wrhich of the Iollowing chemical

compaurds?

(a) Organic gases

() Volatile organic compounds

{c} Ethylene

(d) Acetylene

Environmenial itnpact assessment includes

(@) Environmentat slatement

{b} Environmentalmanagement plan

{c) Risk and hazard asscssmenl and
mitigation

{d)y Allol the above

Answers
{a) 2. (d) 3. a)
(d)

4. {o) 5.{b)




