tankless water heater with storage
tank piping diagram

tankless water heater with storage tank piping diagram systems offer an
efficient and reliable solution for providing hot water on demand while
maintaining a reserve of heated water for immediate use. This hybrid approach
combines the benefits of tankless water heaters, which heat water instantly
as it flows through the unit, with the stability and consistent supply
provided by a storage tank. Understanding the piping diagram for such a
system is essential for proper installation, maintenance, and
troubleshooting. This article explores the components, design principles, and
typical configurations involved in tankless water heater systems integrated
with storage tanks. It will also delve into the advantages and considerations
of combining these technologies, ensuring optimal performance and energy
efficiency. The detailed explanation of the piping diagram will assist
professionals and homeowners alike in visualizing and implementing these
systems effectively. Following this introduction, the article outlines the
main sections to be covered for a comprehensive understanding of the topic.

Understanding Tankless Water Heater with Storage Tank Systems
e Components of the Piping Diagram

e Typical Piping Diagram Explained

Installation Best Practices

Benefits and Considerations

Understanding Tankless Water Heater with
Storage Tank Systems

A tankless water heater with storage tank piping diagram illustrates the
integration of an on-demand water heating unit with a conventional storage
tank. Unlike traditional water heaters that store a large volume of hot
water, tankless systems heat water only when needed, reducing standby heat
losses. However, incorporating a storage tank can help balance demand
fluctuations and provide a buffer during peak usage times.

This hybrid system is particularly useful in applications where consistent
water temperature and flow rate are critical. The piping diagram serves as a
visual guide to ensure the proper connection of components, flow direction,
and safety mechanisms. It also helps installers understand the sequence of
water movement from the cold water supply through the heating elements to the
hot water outlets.

How Tankless Water Heaters Work

Tankless water heaters operate by heating water instantly as it passes
through a heat exchanger. When a hot water tap is opened, cold water enters
the unit and is rapidly heated by electric elements or gas burners. Because



there is no storage, the system is highly energy-efficient but may struggle
to meet simultaneous high-demand scenarios.

The Role of the Storage Tank

The storage tank in these systems acts as a reservoir to store a small volume
of preheated water. This helps reduce wait times for hot water delivery,
minimizes temperature fluctuations, and supports multiple fixtures operating
simultaneously. The tank is usually connected downstream of the tankless
unit, receiving hot water for distribution.

Components of the Piping Diagram

The tankless water heater with storage tank piping diagram includes several
essential components that work together to ensure safe, efficient hot water
delivery. Each component’s position and connection are critical for system
functionality and compliance with plumbing codes.

Main Components Overview

e Cold Water Inlet: Supplies cold water from the main line to the tankless
heater and storage tank.

e Tankless Water Heater Unit: Heats water instantly as it passes through
the heat exchanger.

e Storage Tank: Holds a reserve of hot water to buffer demand and maintain
consistent temperature.

e Circulation Pump: Ensures continuous movement of hot water to prevent
stagnation and maintain readiness.

e Temperature and Pressure Relief Valve: Safety device to prevent
overheating and excess pressure buildup.

e Check Valves: Prevent backflow and protect the system from reverse water
flow.

e Expansion Tank: Accommodates water expansion due to heating, protecting
plumbing from damage.

Additional Accessories

Additional components such as isolation valves, drain valves, and water
filters may also be included in the piping diagram. These facilitate
maintenance, protect the system, and ensure clean water supply.



Typical Piping Diagram Explained

A standard tankless water heater with storage tank piping diagram shows the
flow of water from the main supply through the heater, into the storage tank,
and finally to the household or facility’s hot water outlets. The diagram
emphasizes correct sequencing, flow direction, and integration of safety
devices.

Flow Sequence and Connections

The cold water supply first passes through a shut-off valve and filter to
remove impurities. It then enters the tankless water heater where it is
heated on demand. The heated water flows into the storage tank, which
maintains a reservoir of hot water ready for use.

From the storage tank, hot water is distributed to various fixtures. A
circulation pump may be installed to keep hot water moving through the
system, reducing wait times and preventing water temperature drops in distant
outlets.

Safety and Control Devices

The piping diagram includes temperature and pressure relief valves installed
on the storage tank to prevent dangerous conditions. Check valves are placed
to avoid backflow into the cold water supply, and expansion tanks are
connected to absorb pressure changes resulting from thermal expansion.

Installation Best Practices

Proper installation of a tankless water heater with storage tank piping
diagram is crucial for system efficiency, safety, and longevity. Adhering to
manufacturer guidelines and local plumbing codes ensures optimal performance.

Key Installation Guidelines

1. Position the tankless heater close to the point of use to minimize heat
loss and waiting times.

2. Install the storage tank downstream of the tankless unit, ensuring
correct flow direction and venting.

3. Incorporate shut-off valves and isolation points to facilitate
maintenance without system shutdown.

4. Ensure proper sizing of pipes to handle the expected flow rates and
prevent pressure drops.

5. Include temperature and pressure relief valves according to safety
standards.

6. Install a circulation pump if necessary to maintain hot water
availability in large or complex systems.



7. Test the system thoroughly after installation for leaks, proper flow,
and temperature consistency.

Common Installation Challenges

Some challenges include coordinating electrical or gas supply for the
tankless heater, ensuring adequate venting, and integrating the storage tank
without causing temperature stratification. Professional consultation and
careful planning are recommended to address these issues.

Benefits and Considerations

Combining a tankless water heater with a storage tank offers several
advantages but also involves certain considerations. The piping diagram helps
visualize these trade-offs and informs system design choices.

Advantages

e Energy Efficiency: Tankless heating reduces standby losses, lowering
energy consumption.

e Consistent Hot Water Supply: The storage tank provides a buffer during
peak demand.

e Space Saving: Tankless units are compact, and the storage tank can be
sized smaller than conventional tanks.

e Reduced Wait Time: Circulation and storage reduce delays in hot water
delivery.

e Extended Equipment Life: Reduced cycling and thermal stress on the
tankless unit.

Considerations

Initial Cost: Hybrid systems may require higher upfront investment.

Complexity: Installation and maintenance are more involved than single-
system setups.

Space Requirements: Storage tank still occupies physical space,
potentially limiting installation locations.

Maintenance: Both tankless units and storage tanks require periodic
inspection and servicing.



Frequently Asked Questions

What is a tankless water heater with storage tank
piping diagram?
A tankless water heater with storage tank piping diagram illustrates how to

connect a tankless water heater to a storage tank, showing the flow of water,
valves, and other components for efficient hot water delivery.

Why combine a tankless water heater with a storage
tank?

Combining a tankless water heater with a storage tank provides the benefits
of on-demand hot water with the reserve capacity of a storage tank, reducing
wait time for hot water and improving system efficiency.

What are the key components shown in a tankless water
heater with storage tank piping diagram?

Key components include the tankless water heater unit, the storage tank, cold
water supply line, hot water outlet line, check valves, pressure relief
valves, and circulation pumps.

How does the piping diagram help in installation?

The piping diagram guides installers on the correct placement of pipes,
valves, and components to ensure safe, efficient, and code-compliant
installation of the tankless water heater with a storage tank.

Can a tankless water heater work without a storage
tank?

Yes, tankless water heaters can operate without a storage tank by heating
water on demand, but adding a storage tank can help maintain consistent water
temperature and supply during peak usage.

What is the purpose of a check valve in the piping
diagram?

A check valve prevents backflow of water, ensuring that hot water flows in
the correct direction from the heater and storage tank to the fixtures.

How do you size the storage tank when used with a
tankless water heater?
Storage tank size depends on household hot water demand, recovery rate of the

tankless unit, and peak usage times; typically, a smaller tank of 20-40
gallons is used for buffering and quick delivery.



What safety features are included in the piping
diagram?

Safety features include pressure relief valves to prevent over-—
pressurization, expansion tanks to manage thermal expansion, and shut-off
valves for maintenance and emergency shut-off.

Is a circulation pump required in a tankless water
heater with storage tank system?

A circulation pump is often included to maintain hot water flow and reduce
wait times at fixtures, especially in larger homes or systems with long
piping runs.

Where can I find reliable tankless water heater with
storage tank piping diagrams?

Reliable piping diagrams are available from manufacturer installation
manuals, professional plumbing websites, and HVAC training resources that
provide detailed, code-compliant schematics.

Additional Resources

1. Tankless Water Heater Installation and Maintenance Guide

This comprehensive guide covers the fundamentals of installing and
maintaining tankless water heaters. It includes detailed piping diagrams and
step-by-step instructions to ensure efficient setup. Readers will learn about
both the technical aspects and practical tips for optimizing system
performance.

2. Plumbing Diagrams for Tankless Water Heaters with Storage Tanks

Designed for plumbers and DIY enthusiasts, this book provides clear and
precise piping diagrams specifically for tankless water heaters paired with
storage tanks. It explains the flow dynamics and best practices for
integrating the two systems to maximize efficiency and safety.

3. Efficient Hot Water Systems: Tankless Heaters and Storage Solutions
This book explores the combination of tankless water heaters with storage
tanks to deliver consistent hot water. It discusses various piping
configurations, energy-saving techniques, and troubleshooting methods,
helping readers design effective hot water systems tailored to their needs.

4. The Complete Tankless Water Heater Guide with Storage Tank Integration
A detailed resource covering everything from selecting the right unit to
advanced piping setups involving storage tanks. It includes diagrams,
installation tips, and maintenance advice to help homeowners and
professionals achieve reliable hot water delivery.

5. Advanced Piping Techniques for Tankless Water Heater Systems

Focusing on piping strategies, this book explains how to integrate tankless
water heaters with storage tanks for optimal performance. It features
annotated diagrams and real-world examples, making complex plumbing concepts
accessible to readers.

6. Hot Water System Design: Tankless Heaters and Storage Tank Piping



This title offers an in-depth look at designing hot water systems using
tankless heaters combined with storage tanks. It highlights the importance of
correct piping layouts, pressure considerations, and system balancing for
efficient operation.

7. DIY Plumbing: Tankless Water Heaters and Storage Tank Installation

A practical manual for homeowners looking to install or upgrade their hot
water systems. The book includes simple piping diagrams, safety guidelines,
and troubleshooting tips to successfully integrate tankless water heaters
with storage tanks.

8. Residential Tankless Water Heater Systems with Storage Tank Piping
Diagrams

Targeted at residential applications, this book provides detailed piping
diagrams and installation methods for combining tankless water heaters with
storage tanks. It also covers common challenges and solutions to ensure
sustained hot water availability.

9. Energy-Efficient Plumbing: Tankless Water Heater and Storage Tank
Integration

This book focuses on maximizing energy efficiency in hot water systems by
combining tankless water heaters and storage tanks. It discusses piping
layouts, insulation techniques, and system controls, accompanied by clear
diagrams to guide installers and homeowners alike.
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ISBN: 978111899616-4). The online Interactive Resource Center contains resources tied to the book,
such as: Interactive Animations Interactive Self-tests Interactive Flashcards Case Studies Respondus
Testbank (instructors only) Instructor’s Manual (over 200 pages) including additional resources
(Instructors only) Roadmap to the 12th Edition (Instructors only) Student Guide to the Textbook
Mechanical and Electrical Equipment for Buildings, Twelfth Edition is the industry standard
reference that comprehensively covers all aspects of building systems. With over 2,200 drawings
and photographs, the book discusses basic theory, preliminary building design guidelines, and
detailed design procedure for buildings of all sizes. The updated twelfth edition includes over 300
new illustrations, plus information on the latest design trends, codes, and technologies, while the
companion website offers new interactive features including animations, additional case studies,
quizzes, and more. Environmental control systems are the components of a building that keep
occupants comfortable and help make the building work. Mechanical and Electrical Equipment for
Buildings covers both active controls, like air conditioners and heaters, as well as passive controls
like daylighting and natural ventilation. Because these systems comprise the entire energy use and
costs of a building's life, the book stresses the importance of sustainability considerations during the
design process, by both architects and builders. Authored by two leading green design educators,
MEEB provides the most current information on low-energy architecture, including topics like:
Context, comfort, and environmental resources Indoor air quality and thermal control Illumination,
acoustics, and electricity Fire protection, signal systems, and transportation Occupant comfort and
building usability are the most critical factors in the success of a building design, and with
environmental concerns mounting, it's becoming more and more important to approach projects
from a sustainable perspective from the very beginning. As the definitive guide to environmental
control systems for over 75 years, Mechanical and Electrical Equipment for Buildings is a complete
resource for students and professionals alike.
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