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INTRODUCTION

Plumbing refers to any system that transports fluids for a variety of purposes. To transport fluids,
plumbing utilizes pipes, valves, plumbing fittings, tanks, and other devices. Plumbing is used for
a variety of purposes, including heating and cooling (HVAC), waste collection, and potable

water delivery, but it is not restricted to these.

Public health officials urge proper waste disposal facilities to be developed in order to avoid or
control disease epidemics. Previously, waste was collected and disposed of by throwing it on the
floor or into a river. The creation of separate, underground water and sewage systems eventually

eliminated the need for exposed sewage canals and cesspools.

In this book, I will discuss the plumbing systems, pipe types, and stages of plumbing

installations.
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PLUMBING SYSTEMS

One of the most important systems in a commercial or residential structure is the plumbing
system. It consists of three types of plumbing systems: sewage, water, and drainage. Professional

plumbers design, build, maintain, and repair any type of plumbing system to assure efficiency.

There are three types of plumbing systems that are essential in mechanical building planning. It
mostly entails developing a water infrastructure for effective drainage and sanitation. Sewer
pipes, pipe slope, water pressure design, above and underground plumbing are all included. It
also entails incorporating secure access to water system components, such as installing specialist

roof hatches if the main water system controls are located on the house's rooftop.

A skilled plumber and architect will communicate and adjust particular ideas to meet the needs
of the house during this planning stage. Most professional plumbers work with electricians
because several water system components, such as water heaters and pumps, connect to the

power system.

It is important to have a competent plumber on the job site during the first phase of construction
because there are numerous piping systems, such as drainage pipes, supply lines, and sewage
lines, that must be properly installed. Most pipes are now buried beneath the structure of the

building to prevent leaks caused by tampering.

Regular or occasional plumbing service will help you avoid costly plumbing replacements and
fixes in the future and provide you with peace of mind that your facility and all residents have a

healthy and safe water system.

The expert plumber will install the following plumbing systems:
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1. THE PORTABLE PLUMBING SYSTEM

o
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————3
Thermostatic Water Flexible
Mixer Valve Heater — Heater
Quick C wWX15998 Connectors
igh Cpmmect w1515
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i Surge Damper
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Universal [
Pressure Pump

Potable plumbing systems in residential or commercial buildings should not degrade the main
water supply in any manner. A professional plumber should examine and maintain this drinking
supply line to ensure that it is clear of cross-piping connections with sewage or harmful sources

of plumbing systems.

This plumbing system must be capable of dealing with backpressure or back siphonage, and the
line must not come into contact with any other plumbing system that could spread contaminants.
These plumbing materials must meet the quality and performance requirements established by

the administrative or a recognized certification agency.

The potable system transports water that is safe for drinking, cleaning, and other purposes. There
are several pipelines and fixtures in the structure that are utilized to channel water to each

appliance. These are some examples:

o Straight pipes are the most prevalent type of pipe in a potable plumbing system. Straight

pipelines, whether long or short, effectively carry water to where it is needed.
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o Tee sections have a right-angle form to them.
o Elbows are used in the plumbing system to change the direction.

o Brass and Gate Valves: The primary purpose of these devices is to regulate the wateflow.

To reduce wastage and leakage, the drinking water fittings and pipes require regular repairs and
maintenance by experienced plumbers. A properly installed set of these fittings also prevents

leaks and safeguards the pipeline from damage and rusting.

2. SANITARY OR SEWAGE PLUMBING SYSTEMS.

vent pipe
exits rocof

Trap is an

% o integral part
- of toilet

Drain line —~

above last trap
becomes the

vent

Traps

Municipal

Drain line
sewage system

A sanitary or sewage system is a collection of pumps, mains, and pipes that collect wastewater
and have a compartment inside them for sewage and sludge segregation. There are two types of
sewage systems: home and commercial. In some circumstances, they merge both methods into a

single method.
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Sanitary systems are useful for sewage disposal in any building type. This system necessitates
skilled plumbing repair because it can cause environmental issues. Many contaminants in this

sewage system can be dangerous to humans and other living organisms.

Furthermore, the waste is discharged into the sewer system of the local neighborhood. They are
attached to the ceiling and allow the system to operate at atmospheric pressures. There are three

primary types of sanitary plumbing systems that can be installed:

Gravity Systems: Gravity systems are the most frequent type of sanitary system. These simply
collect sewage and transport it to the sewage network by utilizing the natural slope of the ground.
Furthermore, these are primarily used in areas where flooding is uncommon and the water table

is relatively low.

Low pressure systems are a low-head pressurizer that is an alternative to gravity. An interceptor
tank with a chamber unit is included in the system that holds a small electrical pump. The waste

is conveyed to the central sewage plant through small pressure channels installed belowground.

Vacuum Systems: As an alternative to gravity systems, vacuum systems use electricity and are
typically placed in specified regions. These include recovered terrain, electrified ground,
seasonal places, and flat areas. The wastewater fittings are connected with vacuum valves using
only a central vacuum station. The central vacuum station also includes controls, a collection

chamber, discharge pumps, and vacuum pumps.

To avoid sewage problems, it is important to understand that this system requires correct

management as well as frequent inspection and repair by experienced plumbers.
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3. STORM WATER SYSTEM
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Water can be gathered and transported away from the following locations:

The primary function of stormwater plumbing systems is to remove rainfall from the structure.

They are designed with special features to ensure that water is successfully transported away.

Roof: The roof is designed to direct water downward into the pipes and away from the area. The

shape and size of the downpipes and roofs will be affected by the amount of rainfall received.

Surface: The angle of the surface prevents water from lingering in paved or unpaved regions.

Adjacent drains can be used, but water should be transported away from the flat surface before it

Subsoil drains are required when water is trapped beneath the ground. These subterranean

drains gather stormwater and direct it to a drain before it spills off onto adjacent properties.

There are a few ways of transporting the water away that subsequently carry the water to the next
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Gravity-Fed Systems: Pipes are inclined to allow water to flow straight down through drainage

systems. The amount and intensity of rainfall and the size of the area define the size of the pipes.

Pump-Based Systems: When the slope of the ground makes gravity-fed systems impractical,
pumps may be required. These frequently include rainwater tanks and also pump the water where

it is needed.
Larger pipes and canals may be created to transfer water to nearby rivers, lakes, and the sea.

However, in highly crowded places, this type of system frequently results in pollution of native

waterways.

Drainage is an essential component of any building design. The drainage system's main goal is to
systematically eliminate surplus water from the surface in order to keep the structure in good
condition. It contains all of the pipes that transport rainwater and other excessive liquids to their
final destination. Its purpose is to discharge water as fast as possible in order to prevent excess

water from entering commercial or residential buildings.

An effective drainage system works to keep extra water from flooding your surroundings or
damaging underground surfaces. Rainwater will easily accumulate without a suitable drainage

system.

This method aids in the removal of water from roadways, rooftops, walkways, and subterranean
spaces in order to prevent floods. It is essential in residential neighborhoods to avoid structural

damage, mildew, fungus, and rotting caused by flooding.

It makes no difference how effective your drainage system is. Like any other plumbing system,
the drainage system will develop blockages, hiccups, or tears over time. Drainage systems must
be inspected and maintained on a regular basis by a professional plumber to guarantee they are
working properly. Failure to properly manage the drainage system can result in serious problems
and destruction of property during heavy downpours. All of that water will go somewhere during
a severe southern rainfall! The most prevalent destination is storm drains found on streets. Storm
drainage is typically done by a gravity-based system and is maintained separate from waste water

drainage, although a city may use a mixed system where it all flows to the same sewer pipes.
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Many storm drainage systems will carry rainfall straight to the closest body of water without first
treating it. This is why it is essential not to dump contaminants such as motor oil into storm

drains; these substances will contaminate surrounding fresh water and harm the ecosystem.

Another common problem is clogging. During a strong rainfall, leaves and other debris can block
a storm drain, causing localized flooding. This could result in untreated sewage backing up into
the streets or even entering people's homes in a mixed system. Municipal workers and plumbers

are constantly on the lookout for obstructions in order to prevent catastrophic harm.

It is important to recognize that the plumbing system is important to our daily lives. The expert
plumber is important to the building's plumbing system's efficiency. Whether domestic or
industrial, all plumbing systems require component repairs and maintenance over time to avoid

severe blockages and fixture damage and to keep all plumbing systems working every day.
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PLUMBING MATERIALS

Water systems in ancient times were gravity-fed, with pipelines or channels typically built of
clay, lead, bamboo, wood, or stone. For plumbing pipelines, particularly water mains, hollowed
hardwood logs encased in steel bands were used. Nearly 500 years ago, logs were utilized for
water distribution in England. In the late 1700s and early 1800s, cities in the United States began
to use hollowed logs. Today, the majority of plumbing supply pipes are made of steel, copper,
and plastic, while the majority of waste (also known as "soil") is made of steel, copper, plastic,

and cast iron.

Straight components of plumbing systems are referred to as "pipes" or "tubes." A pipe is usually
manufactured by casting or welding, while a tube is formed through extrusion. Pipe has thicker
walls and can be threaded or welded, whereas tubing has thinner walls and requires special
joining procedures such as brazing, compression fitting, crimping, or solvent welding for

plastics.
5 Different Types of Plumbing Pipes Found in Homes

Plumbing has come a long way since the clay pipes used to supply water and transport sewage in
ancient Greece. Pipes that carry hot and cold water to each and every fixture in a house, as well
as an important drain and vent system, are made from a range of materials nowadays. Pipes of
five types—PEX, PVC, ABS, copper, and galvanized—are often seen in homes today, both old

and new.

However, not every pipe is suited for use in all cases, nor are all varieties code-compliant. There
are various types of house plumbing pipes that are commonly used to transport water to and from
appliances and fixtures. And, whether you hire a plumber or do a DIY home plumbing job, the

experience can be baffling due to the variety of pipe materials available.

What pipe is best for water supply, drainage, sewer, and even the outside? The answer is not as
obvious as it once was when the only pipe options were galvanized steel or cast iron. We'll break
down popular pipe materials below to help you decide which one is right for your location and

application.
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1. PIPES TYPE PEX: Commonly used for water supply.

Polyethylene cross-linked pipe (PEX) with mechanically joined fixtures using barbs and crimped
steel or copper rings is a low-cost plastic tubing that's popular for water supply lines because it
doesn't leach trace amounts of corrosion and rust into the water like some other types of pipes
(for example, galvanized) have. It is also simple to set up. When compared to more rigid PVC
pipe, its physical flexibility makes it simpler to work with and manage, and its capability to use
many connection methods enables it to work with a wide range of tool options. Its color-coded

design is another advantage for getting plumbing organized.

While typical water supply lines branch off a main water pipe and can deliver water to multiple
fixtures, a single PEX tube directly connects to a hot or cold tap and the other end to a centrally
situated water supply manifold, such as these Viega manabloc Manifolds. The advantage of a
manifold is that each PEX tube has a unique shut-off valve, allowing you to quickly cut off the
water to a sink tap when doing repairs without turning off the water to other fixtures. A "home

run" connection is a single PEX tube that goes from the manifold to a fixture.
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The advantages and disadvantages of PEX pipes

v' Easy installation—PEX is installed using a "crimp" method, which consists of crimping a
ring around a ribbed valve with a specialized tool. Using the crimp method and specific
fittings, PEX can even be fitted to copper or PVC pipes.

v" Flexibility—PEX piping may be used in small locations and around sharp corners, and it can
expand for long distances without the need for extra connections.

v Inside use only: Because PEX is prone to degradation from ultraviolet light, these pipes
should only be used inside.

v Disagreement about safety: Some studies have found that chemicals in PEX pipes seep into

drinking water, possibly exposing households to carcinogens.

2. PIPES TYPE: PVC PIPE

Commonly used as drain, garbage, and vent pipes
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PVC rigid plastic pipes, which are identical to PVC drain pipes but have thicker walls to handle
municipal water pressure, were established in about 1970 and have since been a popular
replacement for metal piping. They are a type of plumbing pipe recognized for their adaptability,
lightweight, and obstruction resistance. PVC piping is typically utilized as part of a sink, toilet,

or shower drain line, although it is also used as a home's primary water supply pipe occasionally.

Polyvinyl chloride (PVC) pipe is commonly used in a home's sewage system. "DWYV is a type of
PVC pipe used in drain, waste, and venting systems. It is best suited for low-temperature and
low-pressure applications, such as a toilet's drain line, but it is not good for high-pressure water

lines or conveying hot water. "

Three-and four-inch PVC pipes and fittings, such as this PVC DWV 90-degree Elbow, are
common. installing main drains and main vent stacks in homes. To prevent air locks in drainage
pipes, smaller PVC pipes, up to three inches in diameter, are frequently utilized for sink drains

and plumbing vents.

PVC Pipe Advantages and Disadvantages

The lightweight qualities of PVC reduce not just the labor required for installation but also the

cost of shipping the material.

High water pressure resistance: PVC does not bend easily, but it does have some flexible

qualities that allow it to survive the steady influx of high water pressure.

Blockage resistance: The smooth inner lining of PVC speeds up the draining process while

protecting it from particle buildup and obstructions.

Concerns about toxicity: Despite meeting the American National Standards Institute's (ANSI)
standards for drinkable water, the supervisor and organizer of the United States' private sector
voluntary standardization system, there are concerns that PVC pipes may seep chemical
compounds into drinkable water, exposing people to high levels of polyvinyl chloride and

potentially causing respiratory and reproductive issues.

Low sizing options piping has limited sizing options, which might make it useless in compact

places.
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Warping—PVC, like many other types of plastic, cannot handle hot water and can warp as a

result.

3. PIPES TYPE: ABS

Commonly Used For: Drain, garbage, and vent pipes

A black pipe in a sink, tub, or toilet drain is most likely constructed of acrylonitrile butadiene
styrene (ABS). "ABS is another material that is commonly seen in DWV systems, and it operates
similarly to PVC," O'Brian notes. ABS pipe, predictably, comes in the same sizes as PVC pipe. It
is, however, less prevalent in new buildings than it formerly was. "It is slightly more durable
than PVC in high-impact situations, but it cannot be exposed to direct sunlight." To fix existing
ABS drain, waste, and vent systems, a range of ABS pipes and parts, such as this Nibco P-Trap,

can be used.
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ABS pipe is a form of plastic pipe that is similar to PVC but recognizable by its black color.

ABS is only used for drain and waste piping because of its long lifespan.

ABS Pipe Advantages and Disadvantages

v' ABS pipes require only cement to be installed, but PVC pipes require a coat of solvent
before adding the cement that keeps the pipes together.

v Loud water transport—ABS pipes do not control the sound of running water as well as
PVC pipes, causing some disruption to homes.

v' ABS warps in hot temperatures—ABS pipes can not last long in sunlight and can warp

when exposed to strong ultraviolet light.

4. TYPE OF PIPES: COPPER

It is commonly used for water supply lines.
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In the second half of the twentieth century, copper pipe and tubing were often used in home
water systems. The huge increase in the cost of copper has reduced demand for copper items,

resulting in greater demand for alternate products.

Copper piping has been used for decades and can be seen around sinks, showers, tubs, and other
fittings in both older and newer homes. It is still used for water supply lines since the metal has

no effect on water quality.

It can sustain high water pressure and is available in a variety of thickness grades, which are

classified into two parts: rigid and flexible copper pipes.

Flexible copper pipes are useful in tight locations where the malleable copper may bend, whereas

hard copper pipes are often used for water supply lines.

The main disadvantage of copper plumbing, such as this 12-inch Straight Copper Pipe by Kobe
Wieland, is that it requires the use of a propane torch, which is the total opposite of DIY-
friendly. If not enough heat is provided [at the joints], the solder will not flow into the junction to
form a proper seal. However, too much heat might also prevent adequate connection sealing.

You must employ a skilled plumber to install or repair copper pipes in your home.

Advantages and disadvantages of copper pipes.

v" Corrosion resistant: Copper pipes are resistant to corrosion, can handle high water
pressure, and are tolerant of hot and cold temperatures.

v Environmentally friendly—Because copper can be recycled, your water lines can be
constructed from recycled materials or recycled for future use.

v Expensive—Copper piping is much more costly than more common ones, such as PVC
or PEX.

v" Reduced flexibility—Copper cannot be utilized in small locations where plastic piping

would be more appropriate.
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5. TYPE OF PIPES: GALVANIZED

Commonly Used For: Water system and drain pipes in older houses

Galvanized steel drinking water supply and transportation pipes with nominal pipe sizes ranging
from 38 inches (9.5 mm) to 2 inches are common (51 mm). It is rarely used in new home

plumbing today.

Galvanized steel (also known as "galv" or "iron" in the plumbing industry) is extremely costly
and difficult to deal with due to its weight and the need for a pipe threader. It is still widely used
to repair existing "galv" systems and to meet non-combustibility standards in hotels, apartment

buildings, and other commercial uses. It is also exceedingly robust and mechanically resistant.

Because of the cost and the potential for steel piping to become obstructed from inner corrosion
and mineral deposits starting to form on the inside of the pipe over time, once the inner
galvanizing zinc coating has deteriorated, most typical single-family residential systems will not

require supply piping larger than 34 inches (19 mm). Galvanized steel pipe has a service life of
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roughly 30 to 50 years in potable water distribution service, while it is not uncommon for it to be

less in geographical areas with corrosive water pollutants.

Although galvanized pipe is no longer utilized in new construction, it was formerly common and
can still be seen in many older homes. Galvanized pipe was an excellent choice when lead pipe

was still in use since it offered a lead-free alternative.

Galvanized pipes are prone to rusting over time. To maintain clean and clear drinking water,
replace galvanized water supply pipes with copper or PEX lines if your building has them. In a
retrofitting situation, PEX tubing is generally used because, as previously said, it is flexible,

making it easier to fish into spaces inside of the walls without having to remove drywall.

Though cast iron and galvanized piping are rarely used in new construction homes, they may be
present in an older home constructed in the early twentieth century. Cast iron pipes will still be

used in water distribution systems today.

e They are made of cast iron.

Strong and long-lasting

e Resistance to heat

e Reduce the noise of flowing water.

e Both pipes rust and corrode over time and have been replaced in home plumbing repairs

with copper or plastic pipes.
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PLUMBING EQUIPMENT

Plumbing equipment includes devices that are often hidden behind walls or in utility spaces that
are not seen by the general public. It includes water meters, pumps, expansion tanks, back flow
preventers, water filters, UV sterilization lights, water softeners, water heaters, heat exchangers,

gauges, and control systems.

There are many tools a plumber needs to do a good plumbing job. While many simple plumbing
tasks can be completed with a few common hand-held tools, other more complex jobs require

specialized tools designed specifically to make the job easier.

Specialized plumbing tools include pipe wrenches, flaring pliers, pipe vise, pipe bending
machine, pipe cutter, dies, and joining tools such as soldering torches and crimp tools. New tools
have been developed to help plumbers fix problems more efficiently. For example, plumbers use
video cameras for inspections of hidden leaks or other problems; they also use hydro jets and

high-pressure hydraulic pumps connected to steel cables for trench-less sewer line replacement.

Flooding from excessive rain or clogged sewers may require specialized equipment, such as a

heavy-duty pumper truck designed to vacuum raw sewage.

HOW DO PLUMBERS INSTALL PLUMBING FIXTURES?

Plumbing systems are critical to the operation of any livable building, whether residential,
commercial, or industrial. Without the proper plumbing in the infrastructure, there would be no
sewage, water heater, drainage, or any other element that ensures the space functions properly.
With that in mind, it's safe to say that plumbing is more than just providing water when you turn

on the faucet or flush the toilet.

Given the significance of plumbing systems, it is only natural to want the installation process to
go as smoothly as possible. Any mistake made during the installation process can result in a slew

of plumbing issues down the road, ranging from minor leaks to potentially dangerous burst pipes.

Without perfect plumbing within a building's foundational infrastructure, there would be no
proper functionality in terms of drainage, sewage, water heating, and other everyday elements we

often take for granted.
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The overall importance of a home's plumbing system is why new construction plumbing is such
an important part of any major home improvement project, and teaming up with experienced

specialists is critical due to the severe ramifications of any minor missteps.

If you're constructing a new home or business, you're probably aware that plumbing will be
required. As with many aspects of construction and renovation, certain stages must be completed

before proceeding.

Plumbing installation is divided into three stages.

This section discusses the various plumbing stages that occur during new home construction,
renovation, or basement development. A home plumbing installation is completed in three

stages:

1. Underground rough-in phase
2. Aboveground rough-in phase (top-out or stack-out)

3. The final stage (Trim-out or trim finish)

The first stage is known as the underground rough-in phase.
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There are two points in new home construction when the groundwork can be completed:

Before beginning plumbing installation, the residential property must first have the basement
walls poured and set. After the basement walls are poured, the groundwork can be installed,
inspected, and then buried. at the same time as the rest of the rough-in plumbing. (You should

check with the city to make sure this is possible.)

After the basement has a firm foundation, the groundwork and rough-in phase of the plumbing

installation can begin.

During the underground rough-in phase, the plumber will identify the system's connections—
where the lines can enter and exit the structure. This means that all of the drains will be
connected to the main service, and any future basement bathrooms will need to be installed at
this time. In addition, the main water line will need to be brought from the service to the location

where the meter will eventually be installed.

After installing the supply and waste connections for the house, it's time to connect them to the

main water line and install a meter.

The second stage is the above-ground rough-in phase.
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After completing the rough-in phase, it's time to move on to the rest of the system's components,
such as the drains, vent pipes, and other water lines. As we briefly mentioned above, the rough-in
plumbing stage can be included in the groundwork stage. But this isn't always the case. At this

point, you'll need to install all of your drains, vent pipes, and water lines.

You will also need to install any bathtubs, showers, or shower bases that are coming into your
home. This must be done whether you are building a new home, developing a basement, or
renovating your current home. These are the connections that are installed throughout the

available toilets, showers, bathtubs, and any other utility that requires drainage.

The above-ground rough-in phase is also the messiest, so expect your professional plumber to

make a mess.

e Cuts holes in the wall, ceiling, or floor to attach or hang pipes for connection to fixtures.

e Installs the pipe for the building's various supply and waste systems.

e Pipe runs are joined using welding tools, soldering equipment, or special chemicals for
plastic pipes.

e Uses power threading machines, propane torches, and other power tools.

e All of your gas lines must be installed before the drywall can be hung. This is always part
of the rough plumbing stage, but it is sometimes left to another contractor if the plumber
does not have a gas ticket.

e Make certain that the plumber you hire tests everything before the walls are closed up.
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The plumber will finish the process by connecting them to your sinks, showers, dishwashers,
water filtration systems, water heaters, as well as hooking up the fireplaces and other gas
appliances. Before declaring a job well done, plumbers must first inspect the plumbing system's
performance for leaks and water pressure. The plumber may also be asked to install the

automatic controls that control the pressurized pipe system.
The Bottom Line: Knowing How to Install a Plumbing System at Home

Installing a plumbing system requires a great deal of technical skill and back-breaking labor, and
the fact that it can make or break vital functions in your home proves that it is a job best left to
plumbing professionals. Nonetheless, it's a good idea to have a basic understanding of what goes

on behind the scenes so you can confirm if the quality meets your expectations.
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SERVICE AND MAINTENANCE OF PLUMBING INSTALLATIONS

No matter how effectively a plumbing system is installed, it must be maintained and repaired on
a regular basis. Plumbing service and management can even be considered the fourth phase of a

project.

Plumbers are responsible for a wide range of jobs related to service and maintenance. Among

these tasks are the following:

e Checking lubricant levels and pumps, as well as test gauges and meters
e Fixing broken fixtures and components
e Performing an operating system check

e Controlling the flow and utilization rate

ISSUES RELATED TO POOR PLUMBING INSTALLATIONS AND
MAINTENANCE

A. PIPES-RELATED PROBLEMS

Pipes (Water Supply Pipes) Various types of pipes are available on the market, including steel,
cast iron, and plastic. Leaks, low pressure, pipe breakage, and corrosion are the most common
maintenance issues with water supply pipes. These issues revolve around two factors: the
material used for pipes and how pipes are fitted by workers. These two factors are at the root of

all piping issues.

Leaks in Pipes: Pipe leaks are serious problems. It not only wastes water but also disrupts the
daily lives of the people. Constant leaks from pipes in walls cause water seepage, which can
harm a building's structural components. If a leak goes undiscovered, the consequences might be
severe. A continuously leaking tap, for example, can affect the outer parts of walls, plaster, and
ceilings and destroy paint coatings if left unnoticed. Repairing such damage may prove costly.
Pipes can be damaged by external climatic conditions, which can cause frosting, refreezing,
bursting, and breaking, or by problems such as poor handling of pipes on site, poor installation,

and fittings and joints that are not properly connected.
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Other problems with water supply pipes

Pipe Cracks: Pipe cracks occur as a result of poor quality materials, on-site poor handling,

hammering with a heavy tool, and the temperature of the environment.

Corrosion in Pipes Caused by Hard Water: Rust in pipes occurs as a result of hard water, the
quantity of mineral deposits in water, or an external climatic condition. It may not occur at the

beginning, but issues might arise later as its use increases.

Poor quality pipe materials: Because water supply is required constantly, high quality pipes
must be used for a long, maintenance-free life. Low-quality materials increase the likelihood of

problems such as leaks.

White deposits around the pipes: Due to the high mineral composition of hard water, white

compounds are found around the pipes.

High pressure: Water pressure, whether high or low, is always a challenge for water supply. It
may not reach the upper floors if it is too low, but if it is too high, it may harm the pipeline or

system. As a result, it should be regulated and have adequate water pressure.

Improper Pipe Installation during Construction: Pipe installation under construction should
be done professionally by a professional plumber. If it is done by local or inexperienced

personnel, there may be no problems at first, but issues could arise later with continuous use.

Pipes Bursting Due to temperature: Pipes may rupture because of external weather conditions

or increased water pressure.

Temporary Fixing of Pipes by Locals: In the case of damage, repairs done by inexperienced

and untrained individuals may lead to costly repairs in the future.

Fittings Used during Pipe Replacements and Repairs After renovations, replaced fixtures should

be of the proper size and material, as mismatches can cause leaks.

Joints between Pipes of Different Materials: Joints are used to turn pipes horizontally or

vertically, as well as to turn pipes at an angle. If they aren't correctly installed, leaks may occur.
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Pipe Deposition: Stains, scaly deposits, or even algae may form around pipes because of hard

water or water leaking from pipes, which develops algae.

Pipe Rupture: Extreme temperature variations or externally applied pressure may cause a pipe

to rupture. When water in pipes freezes, the volume expands, causing joints to expand and open.

B. DRAINAGE PIPES

The pipe for building drainage or wastewater begins on the floor in a bathroom or toilet. Leaks

and clogs are common issues with these pipes.

Leaks: Leaks in drainage pipes are caused by either poor material quality or improper
installation during construction. Because it is a basic service of every form of structure, material
quality is critical. The pipe may not have any problems at first, but problems may arise later on.
Leaks can develop at pipe joints if they are not correctly connected. Common leakage issues
occur at the interconnection of traps, pipes, and the W.C pan. This is due to improper fitting
during construction or the lack of skilled staff. The likelihood of leaking increases as the number
of joints increases. Tree roots are another source of drainage pipe leaking. As the plant grows, its
roots expand to support its weight and to seek more water and nutrients from the pipe wall. This

causes the pipes to deteriorate and leak.

Clogging: Garbage pipes become clogged as a result of the discharge of other waste such as
cotton, sanitary napkins, plastic bags, rubber, and so on. Black waste flow to the toilet is a
regular issue in flats. This is related to pipe fittings; if pipes are connected at right angles, issues

may arise, or if correct trap alignment is lacking.

C. JOINTS

Cement, hemp, lead, rubber rings, solvent cements, and other jointing materials are the most
commonly used materials for joints. Jointing systems differ depending on the type and style of
the joint, such as threaded or spigot-and-socket joints. Capillary joints connect some metal pipes.

For composite metal and PVC pipes, compression and union joints are required, whereas a
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socket union technique is used for joining PVC pipes to metallic fittings. Threaded joints are
made with PP-R fittings that have a metal insert for proper jointing. This means that each pipe

system has its own unique set of jointing materials.

Joint leakage is caused by either bad installation or poor material. Seepage via these joints to the

wall and slab may corrode the structural steel, causing damage to the entire building.

External Harm: When joints are exposed to excessive cold or hot weather, they are susceptible
to damage. Another factor is thermal expansion and contraction caused by hot and cold water

circulation.

Improper Installation: If the joints are not installed properly using skilled labor during the

construction stage, leakage may occur.

Bimetallic Rusting: When two similar metals are used in the same system, one metal may

corrode.

Chemical Action: The chemical action on metals, such as G.I. and copper pipes, can damage

and weaken the joints.

Damage during Replacement and Repair Jobs: If not done correctly, simple replacement and

repair jobs may result in leaks.

D. FITTINGS

Various types of fittings, such as elbows, tees, extension pieces, shoulder nipples, adapter
couplings, and so on, are used to connect two pipes at various levels. Two key concerns in fitting
are the material used and the installation of fittings. If any of these has a malfunction, there is a

potential leak. The following are the most common fitting issues:

Poor Material Quality: The material used in any form of fitting is usually a significant
consideration. When low-quality materials are used, they can cause damage and difficulties, such

as leakage.

Fittings Threads: Fittings threads deteriorate due to repeated usage or corrosion.

X
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
5
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&

Q0d503503505085050850350050850850850503503508500503503505085050850350508508508505050d50d5005035035050850508500508908508508505050d50d50d50350350508508508500508908503508505050d50d505035005050850850350050908508508505050850050850350508 5085505085005 5085e

RO 50 30< 30 30< 30 0K 30 50K 0K 50K 50K 50 50K 50 50 50 30 30 30 K 30 50K < 50K 50K 30 50K 50 50 50 30 30 30 < 30 50K 0K 50K 50K 50 50K 50 50 50 50 30 30 < 30 0 0 50K 50K 50 50K 50 5 50 50 30 30 0 30 0 0 50K 50 50 50K 50 50 50 50 30 30K < 50K 50 5K 30 20 50K 50 50 50 < 0 50 50 50 50 50 0 50 50 50 50 3 5 50€ 50 50 30K 30 50< 50 5K 50 30 50K 0K 50K 50 <

4

<



External Climatic Condition: Fittings exposed to the atmosphere may be damaged sooner due

to environmental influences such as rain, extreme heat, and so on.
Chemical Action: The chemical composition of hard water might damage the fittings.

Improper Installation: If fittings are not properly installed during the building stage, it may
cause problems during the operation stage because each fitting is not verified and there is no
flow of liquid. As a result, the problem remains unidentified. However, when used, it may cause

leaks. As a result, faulty installation may result in leakage issues.

Use of Dissimilar Materials: When fittings of dissimilar materials are used, the fittings may not

be suitable for both materials, for example, G.I. and PVC/CPVC.

E. Traps S','P', Q',

Bottle trap, gully trap, nahani trap, and intercepting trap are some of the traps used in plumbing
and sanitation. Leaks, bad odors, obstructions, and water seal loss are all common trap concerns.

Leakage might occur due to improper installation, cracks in the trap, or poor material quality.

Kitchen Sink: Bottle traps or grease traps are commonly used in kitchen sinks and are linked to
gully traps through pipes. Waste food, fats, oils, grease, tea, and coffee remnants cause problems
with traps. When this waste is not properly disposed of, it might cause clogs. If traps are not
correctly linked to pipes during installation, leakage may occur. As a result, using an appropriate
trap and high-quality trap material is essential. If low-quality traps are used, they may be ruined

prematurely.

Bathroom Trap: Nahari traps are commonly used in bathrooms, and difficulties related to them
include obstructions and leakages. If these traps are not properly installed, they might cause leaks
and water seepage in the toilet slab's wall. Hair, soap scum, beauty products, and hard water all

cause trap blockages.

Wash Basin: P 'or bottle traps are commonly used in wash basins, but they can cause clogs and
leaks. Shaved hair, cotton buds, razor blades, soap scum, and incorrect installation are all to

blame.
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W.C. S' traps are commonly used in W.C.P. Blockages, unpleasant odors, and reverse flow are
the most prevalent issues with W.C. traps. These issues are mainly caused by the disposal of

cotton and wool.

e Water seal has been broken as a result of evaporation and drying.
e Nappies and Sanitary Product Disposal
¢ Inadequate discharge of water

e Improper installation

Loss of a Trap Seal The direct effect of minus and plus pressures in the system as a result of

inadequate trap ventilation is attributed to the following conditions:

e Direct siphonage and momentum

e Back pressure.

e Evaporation-caused by extreme temperatures.

e Wind effects: Strong winds blow the trap seal apart.

e Flow retardation: As a result of atmospheric pressure or gravity.

e Material deterioration as a result of acid formation

The Gully Trap: A gully trap is used between the waste piping system and the building sewage
system line. Clogs and overflow are significant issues with gully traps. This is due to food waste,
fats, oils, grease, tea, coffee, and so on. These materials clog drains. External materials such as
dirt, leaves, construction materials, and so on enter gully chambers that do not have sufficient
cover. If the gully trap is not installed properly, it can cause leakage, unpleasant odors, and the

re-entry of filthy gases.

Inspection chamber: The inspection chamber is located outside the kitchen or bath and collects
wastewater from the kitchen, washbasin, and bath. They either become blocked or overflow.
This is due to waste from the sanitary area, inadequate chamber construction, and an unsuitable

trap used inside of the chamber.

When the 1.C cover is not fully protected, external material enters the chamber and can cause a

blockage.
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F. VALVES

Despite being pipefittings, valves manage the flow of fluid by opening, closing, or blocking
access to numerous pathways. The constant use of valves may result in leakage, overflow, and

backflow, among other things.

Gate Valve: Regulating the volume of fluid that passes through a pipe can be difficult. Gate
valves are commonly associated with pressure loss and liquid control. This is due to the valve's

handling and seat.

Globe Valves: loss of control over water flow, which may result in a leak problem. The washer

and spindle cause a major issue in the globe valve.

Flush Valve: Because of the frequent usage of the flush valve, there are leaks at the handle. The
handle may fail to function and release water, or it may become loose. This is due to a problem

with the washer and the handle and stem connection. As a result, the valve does not function

properly.

Ball Valve: Problems with ball valves include a loss of control over the liquid's flow and leakage

caused by a loose lever and ball.

G. FAUCETS

Faucets are used to regulate the movement of water through and from pipelines. Dripping, low
pressure, and leaking at the level where pipes are joined are common faucet problems. These
issues are caused by a loose spindle, a damaged washer as a result of hard water,
mismanagement, and regular use, or, in some cases, an incorrect pipe connection. Other issues

with valves include:

¢ A malfunctioning washer, degraded seating, or the existence of grit or lime deposits
causes the valve to fail to close properly.
e Use of a high-pressure valve rather than a low-pressure valve

e Hard water with low quality
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H. SANITARY FITTINGS

Soil fittings and ablution fixtures are the two primary categories of sanitary fixtures. Water
closets, urinals, sinks, hand washbasins, sinks, bathtubs, bidets, and flushing cisterns are among
them. Problems with these fixtures are primarily caused by poor quality materials and faulty

installation.

Wash Basin: Clogging and leaks are issues with wash basins. These issues are caused by traps,
fixtures, and taps. These issues are caused by shaved hair, beauty products, and soap scum. If
traps are not properly installed, there may be a blockage problem. It is possible for taps to drip if

they are not correctly installed.

Water Closet: Residential water closets might be Indian, European, or a combination of the two.
However, difficulties with all types of toilets include flushing failure, overflow of the flushing
cistern, foul odor, black flow, and leaking. This is due to traps, pipe connections, and fittings.

These leaks can sometimes induce seepage in a wall, causing structural damage.

Kitchen Sink: Clogging and leaks are common issues with kitchen sinks. These issues arise as a
result of the disposal of oily matter, coffee, tea residue, and waste food; leakages from taps or
traps at the bottom where they connect to the pipe; and inadequate sink installation at the sink's

borders and kitchen platform.

Bathtubs: The most common problems with bathtubs are blockages and leaks. These are the
results of soap scum and hair. Leaks are caused by faulty installation. There is a space between

the fittings and the side wall.

Toilets: The greatest problem with plumbing and sanitation is with toilets because many fixtures
are installed in toilets and one or more of them fails during operation. The toilet becomes
blocked; tap drops; toilet slab leaks; bad odor; and a lack of fundamental services that we require
every day. Any issues that arise should be resolved as soon as possible, otherwise, daily life will
be disrupted. Hair, soap scum, beauty products, and shampoo sachets can all cause clogging.
Leaks can occur as a result of improper pipe installation, and water seepage through walls or
slabs can weaken structural components and cause steel to rust, compromising the structure's

stability and causing serious problems. A common issue is the leakage of an above-floor toilet
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slab. This is due to inadequate casting of the sunken slab, and it may be damaged during the
installation of sanitary equipment like the W.C pan, traps, and pipes. Other common issues
include a gap between the nahani trap and the floor tile, improper trap installation, and faulty
W.C pan-to-pipe jointing. Because the pipes are hidden, they may be damaged, and water may

seep through the walls. (Common-residential plumbing issue-can be resolved)

HEALTH ISSUES RELATING TO POOR PLUMBING INSTALLATIONS

When it comes to difficulties with residential or commercial plumbing, Chantilly residents
recognize the importance of acting quickly before minor concerns become major ones. That's the
nature of frequent problems like cracked pipes, leaking drains, clogged toilets, and so on. If a
minor irritation is ignored, it can quickly escalate into a costly and sometimes dangerous

emergency.

What kinds of health issues can result from common plumbing issues? The following is a brief

list:

e Hepatitis

e Headaches that persist

e Gastroenteritis

e Infections of the skin

e Complications from asthma
e Illnesses of the lungs

e Infections caused by bacteria

Almost any plumbing issue can result in health issues. Here's a closer look at five of the most

common health issues caused by plumbing problems:
Gastroenteritis.

This serious infection of your intestines and stomach may necessitate hospitalization.
Uncontrollable vomiting and severe diarrhea are common symptoms. The source of the problem

is frequently contaminated water from raw sewage.
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Severe Allergies

Even minor plumbing issues might wreak havoc on your health if you have asthma. This is
because people with asthma are more likely to contract illnesses from hundreds of toxins in

standing water, particularly pools of sewage and bacteria-filled liquids that seep from pipes.

Mold-Related Respiratory Illnesses

Mold, in all of its forms, is a serious threat to one's health. This one compound has the ability to
induce a wide range of bodily ailments, including fevers, red eyes, exhaustion, skin rashes,
various sinus problems, respiratory infections, throat irritation, sneezing, chronic coughing,
breathing problems, and more. Mold frequently grows in wet areas of a home where leaking

pipes have steadily deposited water over time.

Hepatitis

Hepeatitis is a dangerous infection of the human liver that can cause a variety of mild and major
symptoms such as vomiting, joint pain, fever, and other complications. Being around polluted
water, particularly that which pools from a clogged plumbing system, is one of the simplest ways

to develop hepatitis.

Severe Headaches

If you've ever experienced a migraine headache, you understand how incapacitating the disease
can be. While most plumbing problems will not induce a migraine, practically all types of filthy
water and mold can produce brutally painful headaches. Some people get headaches for several

days after being exposed to mold, mildew, bacteria, viruses, raw sewage, and human feces.

X
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
5
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&
%
<
%
&

Q0d503503505085050850350050850850850503503508500503503505085050850350508508508505050d50d5005035035050850508500508908508508505050d50d50d50350350508508508500508908503508505050d50d505035005050850850350050908508508505050850050850350508 5085505085005 5085e

RO 50 30< 30 30< 30 0K 30 50K 0K 50K 50K 50 50K 50 50 50 30 30 30 K 30 50K < 50K 50K 30 50K 50 50 50 30 30 30 < 30 50K 0K 50K 50K 50 50K 50 50 50 50 30 30 < 30 0 0 50K 50K 50 50K 50 5 50 50 30 30 0 30 0 0 50K 50 50 50K 50 50 50 50 30 30K < 50K 50 5K 30 20 50K 50 50 50 < 0 50 50 50 50 50 0 50 50 50 50 3 5 50€ 50 50 30K 30 50< 50 5K 50 30 50K 0K 50K 50 <

4

<



SUMMARY

If you have a plumbing problem at your home or workplace, even if it is minor, contact a
professional right away. Take a thoughtful and proactive approach. It's the best way to avoid

pricey plumbing bills as well as potentially catastrophic health issues.
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