
Building plumbing encompasses the systems installed for water supply and the disposal of

wastewater in residential, commercial, and high-rise structures. Effective plumbing is essential

for hygiene, convenience, and health.

Environmental Engineering – Module 6� Building
Plumbing

1. Introduction to Plumbing Systems in Buildings

Types of Home Plumbing Systems

Single Stack System: One main vertical soil pipe serves both soil and waste, with all fixtures

connected.

One Pipe System: Both soil and waste connect to a single stack, but with separate vent

pipes to reduce odor and maintain flow.

Two Pipe System: Separate soil and waste pipes run vertically; more expensive but better

at controlling cross-contamination.

Partially Ventilated One Pipe System: Hybrid of single-stack and one-pipe, with limited

venting for cost and performance balance.

Water Supply Systems

Direct Supply System: Water from mains supplied directly to all fixtures; requires high

pressure and reliability.

Indirect Supply System: Water collected in storage tanks (overhead or underground), then

supplied to fixtures by gravity or pumps. Offers storage buffer and pressure regulation.

Dual Supply System: Combines direct and indirect systems—drinking taps on direct mains

and other uses from storage.

Wastewater Disposal

Sanitary Plumbing: Disposal of blackwater (toilet wastes) and greywater (baths, sinks)

through separate or combined channels to main sewers or onsite treatment systems (like

septic tanks).

Stormwater Plumbing: Separate pipework system for roof and surface runoff, preventing

overload of sanitary drains.



Designing plumbing for high-rise buildings presents special challenges due to height, water

pressure differences, and increased demand.

Modern plumbing utilizes a variety of fixtures and fittings for efficient water supply, use, and

disposal:

Fixture/Fitting Function

Taps/Faucets Control flow at point of use

Wash Basins, Sinks Provide collection for water use

Water Closets Sanitary disposal of human waste

Urinals, Bidets Specialized sanitary fixtures

Showers, Bathtubs Bathing facilities

Traps �P, S, Q� Maintain water seal in drainage line, prevent odor

Water Meters Measure water consumption

Ball/Float Valves Automatically fill storage tanks, prevent overflow

Air/Vacuum Release Valves Release trapped air, prevent airlocks in supply lines

2. High-Rise Building Plumbing

Key Features

Zoned Distribution: Buildings are divided into pressure zones, each served by its own

pumps and tanks to maintain optimal pressures throughout.

Pressure Reducing Valves �PRV�: Installed to protect lower floors from excessive pressure

due to gravity head from rooftop tanks or booster pumps.

Break Pressure Tanks: Intermediate storage tanks (on certain floors) reduce static

pressures on lower floors and divide supply into manageable zones.

Booster Pumps: Ensure sufficient pressure for top floors, drawing from underground or

intermediate tanks.

Storage Tanks: Overhead and underground tanks provide storage for peak demand,

emergency supply, and maintain pressure balance.

Building Drainage for High-Rise Structures

Vertical Stacks: Dedicated soil, waste, and vent pipes run vertically with offset provisions to

prevent hydraulic jump and backflow.

Ventilation: Proper venting avoids siphoning of water seals, traps, and foul gases entering

living spaces.

Backflow Prevention: Use of anti-siphonage pipes and non-return valves in critical areas.

3. Fixtures and Fittings



Fixture/Fitting Function

Non-return/Check Valves Allow flow in one direction only, prevent backflow

Gate/Globe/Angle Valves Shut off or regulate flow in pipeline networks

Stopcocks Isolate sections for repair or maintenance

Pipe Fittings �Elbows, Tees, Couplings) Direct, join, branch, and extend pipework

Component Role in Plumbing System

Pipes �GI, PVC, CPVC, HDPE� Water supply and drainage lines

Storage Tanks Provide storage, buffer for demand/supply variation

Pumps Lift water to higher elevations in multi-story buildings

Pressure Reducing Valves �PRVs� Control excessive pressure in lower zones

Break Pressure Tanks Divide supply into zones, reduce static load

Fixtures/Fittings Enable user interaction, ensure hygienic water use

Traps/Vents Prevent sewer gases, maintain water seals

4. Plumbing System Component Summary

5. Practical Considerations

System Design: Depends on building size, occupant load, water source, and intended use

(residential, institutional, high-rise).

Material Selection: Durability, corrosion resistance, cost, ease of installation, and suitability

for potable/wastewater.

Maintenance: Regular inspection and maintenance of valves, joints, and tanks to avoid

leaks, blockages, and contamination.

Codes & Standards: Adherence to local plumbing codes ensures safety, hygiene, and

efficiency.

6. Key Points

Home plumbing systems are classified into single or dual stack and water supply modes

(direct, indirect).

High-rise buildings require zoning, PRVs, break tanks, and advanced drainage design for

safety and reliability.

A wide range of fixtures and fittings support water delivery and sanitation, designed for

specific roles and operational contexts.

Proper system design, material choice, and maintenance are essential for long-term

functionality and health considerations.




