Plumbing

s Performed the Wright Way

Plumbing may be defined as practice, materials, fxtdres used in the installation, maintenanced an
alteration of all piping, fixtures, appliances, amgpurtenances in connection with sanitary or stdrainage
facilities, the venting system, and the public avgite water supply systems. Plumbing does nouaelthe
trade of drilling water wells, installing water safiing equipment, or the business of manufactuoingelling
plumbing fixtures, appliances, equipment, or hamdwa plumbing system consists of three separatis:pan
adequate potable water supply system, a safe, atiedrainage system and ample fixtures and equipmen

Background Factors
The generalized inspection of a home is concernigdl avsafe water supply system, an adequate dminag
system, and ample and proper fixtures and equipnidimg explains features of a residential plumlsggtem

and the basic plumbing terms the inspector mustwkaad understand to identify properly housing code
violations involving plumbing and the more comptazh defects that he will refer to the approprigereies.

Definitions

Air Chambers

Pressure absorbing devices that eliminate watemteamThey should be installed as close as posgibibe
valves or faucet and at the end of long runs oé pip

Air Gap (Drainage System)

The unobstructed vertical distance through the &tegosphere between the outlet of a water pipelaéood
level rim of the receptacle into which it is disofiag.

Air Gap (Water Distribution System)

The unobstructed vertical distance through the &teeosphere between the lowest opening from ang pip
faucet supplying water to a tank, plumbing fixtuse pther device and the flood level rim of theejgtacle.

Air Lock
An air lock is a bubble of air which restricts tih@wv of water in a pipe.
Backflow

The flow of water or other liquids, mixtures, otbstances into the distributing pipes of a potatdéewsupply
from any source or sources other than the intesdacce. Back siphonage is one type of backflow.

Back Siphonage

The flowing back of used, contaminated, or polluteater from a plumbing fixture or vessel into agiwé
water supply due to a negative pressure in the pipe



Branch

Any part of the piping system other than the maser, or stack.

Branch Vent

A vent connecting one or more individual vents véthent stack.

Building Drain

The part of the lowest piping of a drainage systleat receives the discharge from soil, waste, loerdrainage
pipes inside the walls of the building (house) andveys it to the building sewer beginning 3 fegtsae the
building wall.

Cross Connection

Any physical connection or arrangement betweendtherwise separate piping systems, one of whickaaus
potable water and the other either water of unknowguestionable safety or steam, gas, or chemibaleby
there may be a flow from one system to the othmer,direction of flow depending on the pressureeddtial

between the two systems. (See Backflow and Badiosigge.)

Disposal Field

An area containing a series of one or more trentthed with coarse aggregate and conveying theeftl from

the septic tank through vitrified clay Pine or pedted, non-metallic pipe, laid in such a mannat the flow

will be distributed with reasonable uniformity imatural soil.

Drain

Any pipe that carries waste water or water-bornstevan a building (house) drainage system.

Flood Level Rim

The top edge of a receptacle from which water doed.

Flushometer Valve

A device that discharges a predetermined quanfityater to fixtures for flushing purposes and isseld by
direct water pressures.

Flush Valve

A device located at the bottom of the tank for ffling) water closets and similar fixtures.
Grease Trap

See Interceptor

Hot Water

Potable water that is heated to at least 120F aed for cooking, cleaning, washing dishes, andibgth



Insanitary
Contrary to sanitary principles injurious to health
I nter ceptor

A device designed and installed so as to separateedain deleterious, hazardous, or undesirabksemi@om
normal wastes and permit normal sewage or liquist@gato discharge into the drainage system bytgravi

Leader

An exterior drainage pipe for conveying storm wdtem roof or gutter drains to the building stormaid,
combined building sewer, or other means of disposal

Main Vent

The principal artery of the venting system, to vilwent branches may be connected.

Main Sewer

See Public Sewer.

Pneumatic

The word pertains to devices making use of compreag as in pressure tanks boosted by pumps.
Potable Water

Water having no impurities present in amounts sigffit to cause disease or harmful physiologicaa$f and
conforming in its bacteriological and chemical gyaio the requirements of the Public Health Sezwdcinking
water standards or meeting the regulations of th@iphealth authority having jurisdiction.

P& T (Pressureand Temperature) Relief Valve

A safety valve installed on a hot water storagéd tarlimit temperature and pressure of the water.

PTrap

A trap with a vertical inlet and a horizontal oaitle

Public Sewer

A common sewer directly controlled by public author

Relief Vent

An auxiliary vent that permits additional circutatiof air in or between drainage and vent systems.



Septic Tank

A watertight receptacle that receives the dischafge building's sanitary drain system or part ¢éoérand is
designed and constructed so as to separate sohd the liquid, digest organic matter through a quérof
detention, and allow the liquids to discharge ittte soil outside of the tank through a system amejoint or
perforated piping, or through a seepage pit.

Sewerage System - A sewerage system comprises all piping, appartees, and treatment facilities used for
the collection and disposal of sewage, except plagimside and in connection with buildings senaedi the
building drain.

Sail Pipe

The pipe that directs the sewage of a house teetteving sewer, building drain, or building sewer.

Sail Stack

The vertical piping that terminates in a roof vand carries off the vapors of a plumbing system.

Stack Vent

An extension of a solid or waste stack above tlyhdst horizontal drain connected to the stack. $iomes
called a waste vent or a soil vent.

Storm Sewer
A sewer used for conveying rain water, surface watndensate. cooling water, or similar liquid teas
Trap

A trap is a fitting or device that provides a lidgeal to prevent the emission of sewer gases withaterially
affecting the flow of sewage or waste water throiigh

Vacuum Breaker

A device to prevent backflow (back siphonage) byanseof an opening through which air may be drawn to
relieve negative pressure (vacuum).

Vent Stack

The vertical vent pipe installed to provide aircaliation to and from the drainage system and tkegnels
through one or more stories.

Water Hammer
The loud thump of water in a pipe when a valveanickt is suddenly closed.
Water Service Pipe

The pipe from the water main or other sources ¢élgle water supply to the water-distributing systainthe
building served.



Water Supply System

The water supply system consists of the water serypipe, the water-distributing pipes, the necgssar
connecting pipes, fittings, control valves, andaglpurtenances in or adjacent to the building empses.

Wet Vent
A vent that receives the discharge of waste otian from water closets.
Yoke Vent

A pipe connecting upward from a soil or waste stk vent stack for the purpose of preventing sares
changes in the stacks.

Main Features of an Indoor Plumbing System

The primary functions of the plumbing system witthe house are as follows:

1. To bring an adequate and potable supply of hotcafdiwater to the users of the dwelling.
2. To drain all waste water and sewage dischargeud tiwese fixtures into the public sewer, or private
disposal system.

It is, therefore, very important that the housingpector familiarize himself fully with all elemenof these
systems so that he may recognize inadequacie® atriincture's plumbing as well as other code vaniat

Elements of a Plumbing System

Water Service: The piping of a house service line should be aststs possible. EIbows and bends should be
kept to a minimum since these reduce the pressutdheerefore the supply of water to fixtures in tlmise.
The house service line should also be protectad freezing. The burying of the line under 4 feesolil is a
commonly accepted depth to prevent freezing. Thistld varies, however, across the country from ntwth
south. The local or state plumbing code should dresglted for the recommended depth in your arethef
country.

The materials used for a house service may be copast iron, steel or wrought iron. The connediosed
should be compatible with the type of pipe used.

- Corporation stop - The corporation stop is conretsethe water main. This connection is usually enad
of brass and can be connected to the main by usespgcial tool without shutting off the municipal
supply. The valve incorporated in the corporatitop germits the pressure to be maintained in the ma
while the service to the building is completed.

« Curb stop - The curb stop is a similar valve usedsolate the building from the main for repairs,
nonpayment of water bills, or flooded basementsc&the corporation stop is usually under the stree
and would necessitate breaking the pavement td réec valve, the curb stop is used as the isolation
valve.

«  Curb stop box - The curb stop box is an accesgdthxe curb stop for opening and closing the vadve
long-handled wrench is used to reach the valve.



«  Meter stop -The meter stop is a valve placed erstteet side of the water meter to isolate thenfet
installation or maintenance. Many codes requirate galve on the house side of the meter to shut of
water for house plumbing repairs. The curb and m&teps are not to be used frequently and can be
ruined in a short time if used very frequently.

«  Water meter - The water meter is a device useddasure the amount of water used in the house. It i
usually the property of the city and is a very ciié instrument that should not be abused. Sinee th
electric system is usually grounded to the wates,la grounding loop-device should be installediado
the meter. Many meters come with a yoke that maistelectrical continuity even though the meter is
removed.

Hot and Cold Water Main Lines: The hot and cold water main lines are usually hirogn the basement
ceiling and are attached to the water meter andviatgr tank on one side and the fixture supplyrsism the
other. These pipes should be installed in a neaineraand should be supported by pipe hangers apsstf
sufficient strength and number to prevent saggi. and cold water lines should be approximatelgdhes
apart unless the hot water line is insulated. T$i® insure that the cold water line does not pipkheat from
the hot water line. The supply mains should hadeain valve or stop and waste valve in order toaegnwater
from the system for repairs. These valves shouldrbihe low end of the line or on the end of eaxture riser.

The fixture risers start at the basement main &wl vertically to the fixtures on the upper floohs.a one-
family dwelling, riser branches will usually prockom the main riser to each fixture groupingalimy event
the fixture risers should not depend on the braisgrs for support but should be supported witlpa pracket.
Each fixture is then connected to the branch risera separate line. The last fixture on a line ssially
connected directly to the branch riser.

Hot Water Heaters. Hot water heaters are usually powered by eletyrituiel oil, gas, or in rare cases, coal or
wood. They consist of a space for heating the water a storage tank for providing hot water ovéméed
period of time. All hot water heaters should béetitwith a temperature-pressure relief valve notenathat
fuel is used. This valve will operate when eithee temperature or the pressure becomes too higltodae
interruption of the water supply or a faulty thestad.

Pipe Sizes. The size of basement mains and risers dependseamumber of fixtures supplied. However, a 3/4
inch pipe is usually the minimum size used. Thieves for deposits on the pipe due to hardnessentater
and will usually give satisfactory volume and press

Drainage System

The water supply brought into the house and uselisisharged through the drainage system. This syste
either a sanitary drainage system carrying justriot waste water or a combined system carryingriot waste
and roof runoff.

Sanitary Drainage System: The proper sizing of the sanitary drain or housenddepends on the number of
fixtures it serves. The usual minimum size is Gaxin dial diameter. The materials used are usaadt iron,
vitrified clay, plastic, and in rare cases, leadr proper flow in the drain the pipe should be dise that it
flows approximately one-half full. This ensures eo scouring action so that the solids containeithénwaste
will not be deposited in the pipe.

Sizing of house drain - The Uniform Plumbing Coden@nittee has developed a method of sizing of
house drains in terms of "fixture units.” One tifise unit" equals approximately 71 D2 gallons oteva
per minute. This is the surge flow-rate of watesctiarged from a wash basin in 1 minute. All other
fixtures have been related to this unit.



Sanitary Drain Sizes

« Grade of house drain - A house drain or buildingeseshould be sloped toward the sewer to ensure
scouring of the drain. The usual pitch of a houseulding sewer is 1 D4 inch fall in 1 foot of Igtfn.

« Fixture and branch drains - A branch drain is atevgspe that collects the waste from two or more
fixtures and conveys it to the building or houswese It is sized in the same way as the house sewer
taking into account that all water closets mustehavminimum 3-inch diameter drain, and only two
water closets may connect into one 3-inch drain.

All branch drains must join the house drain withYa -type fitting. The same is true for fixture ding joining
branch drains. The "Y" fitting is used to eliminats much as possible, the deposit of solids inear the
connection. A build-up of these solids will causal@ckage in the drain.

« Traps - A plumbing trap is a device used in a waggtem to prevent the passage of sewer gas iato th
structure and yet not hinder the fixture's disckarg any great extent. All fixtures connected to a
household plumbing system should have a trap Iestai the line.

The effect of sewer gases on the human body is knowany are extremely harmful. Additionally, centai
sewer gases are explosive. A trap will preventdhgses from passing into the structure. The defptie seal
in a trap is usually 2 inches. A deep seal trapahvsnch seal.

The purpose of a trap is to seal out sewer gases tine structure. Since a plumbing system is stitpewide
variations in flow, and this flow originates in madifferent sections of the system, there is a wideation in
pressures in the waste lines. These pressureatiffes tend to destroy the water seal in the tragolinteract
this problem mechanical traps were introduceda#t been found, however, that the corrosive ligfiaging in
the system corrode or jam these mechanical traps. for this reason that most plumbing codes pibhi
mechanical traps.

There are many manufacturers of traps, and all kiaxied the design somewhat. The "P" trap is ugdalind
in lavatories, sinks, urinals, drinking fountairsfiowers, and other installations that do not digha great
deal of water.

Drum trap

The drum trap is another water seal-type trap. Tdreyusually used in the 4x5-inch or 4x8-inch siZdgese
traps have a greater sealing capacity than theraip"and pass large amounts of water quickly. Ditaps are
commonly connected to bathtubs, foot baths, sitzy@and modified shower baths.

Objectionabletraps

The "S" 1 and the 3h "S" trap should not be udumping installations. They are almost impossibleéntilate
properly, and the 3h "S" trap forms a perfect sipho

The bag trap, an extreme form of "S" trap, is seldound.

Any trap that depends on a moving part for its @feness is usually inadequate and has been piexhiby
the local plumbing codes. These traps work, but thesign usually results in their being highercpd than the
"P" or drum traps. It should be remembered thausti@e used only to prevent the escape of seweanigathe
structure. They do not compensate for pressureati@ams. Only proper venting will eliminate pressure
problems.



Ventilation
A plumbing system is ventilated to prevent trapl deas, material deterioration. and flow retardatio
Trap seal loss

The seal in a plumbing trap may be lost due tom®iplge (direct and indirect or momentum), back press
evaporation, capillary attraction, or wind effethe first two named are probably the most commarses of
loss. If a waste pipe is placed vertically after fixture trap, as in an "S" trap, the waste watetinues to flow
after the fixture is emptied and clears the trapsTs caused by the pressure of air on the fixtumeer's being
greater than the pressure of air in the waste pipe. action of the water discharging into the wasse
removes the air from that pipe and thereby causegative pressure in the waste line. In the casedoect or
momentum siphonage, the flow of water past theaen# to a fixture drain in the waste pipe removefa@n
the fixture drain. This reduces the air pressurthenfixture drain, and the entire assembly actaraaspirator
such as the physician uses to spray an infectedtthr

Back pressure

The flow of water in a soil pipe varies accordinghe fixtures being used. A lavatory gives a srflai and a

water closet a large flow. Small flows tend to gliio the sides of the pipe, but large ones fornug@ sf waste
as they drop. As this slug of water falls down pifge the air in front of it becomes pressurized ti#es pressure
builds it seeks an escape point. This point iseeithvent or a fixture outlet. If the vent is pleggor there is no
vent, the only escape for this air is the fixturtdlet. The air pressure forces the trap seal uppipe into the
fixture. If the pressure is great enough the seadblown out of the fixture entirely. Figures 6-1@da6-18

illustrate this type of problem.

Vent sizing

Vent pipe installation is similar to that of soficawaste pipe. The same fixture unit criteria aedu Vent pipes
of less than 11 D4 inches in diameter should natdel. Vents smaller than this diameter tend tg alod do
not perform their function.

« Individual fixture ventilation - This type of vefdtion is generally used for sinks, lavatoriesniimg
fountains, and so forth

« Unit venting - The unit venting system is commouoled in apartment buildings. This type of system
saves a great deal of money and space when fixanegslaced back to back in separate apartments.

« Wet venting - Wet venting of a plumbing systemasnenon in household bathroom fixture grouping. It
is exactly what the name implies: the vent pipesisd as a waste line.

Total drainage system

Up to now we have talked about the drain, soil e@ahd vent systems of a plumbing system separdietya
working system, however, they must all be connected
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