
water heater sizing guide for engineers
Water heater sizing guide for engineers is a critical resource that can help professionals in the
field make informed decisions about the installation, selection, and maintenance of water heaters.
Choosing the right size of a water heater is crucial not only for ensuring efficient operation but also for
maximizing energy savings and meeting the hot water demands of a building. This article will delve
into the essential factors engineers must consider when sizing water heaters, the various types
available, and practical steps to determine the appropriate size for specific applications.

Understanding Water Heater Types

Before diving into sizing considerations, it’s essential to understand the different types of water
heaters available in the market. Each type has its own characteristics, advantages, and limitations.

1. Storage Tank Water Heaters
Storage tank water heaters are the most common type found in residential and commercial settings.
They store a specific volume of hot water, which is readily available for use.

Pros: Simple installation, lower initial cost, and readily available hot water.

Cons: Limited supply; once the stored hot water is depleted, it takes time to reheat.

2. Tankless Water Heaters
Tankless water heaters, or on-demand water heaters, heat water directly without the use of a storage
tank. They provide hot water only as needed.

Pros: Endless supply of hot water, energy-efficient since they only heat water when required.

Cons: Higher upfront costs and potential flow rate limitations.

3. Heat Pump Water Heaters
Heat pump water heaters use electricity to move heat from the air or ground to heat water. They are
particularly efficient in moderate climates.

Pros: Highly energy-efficient and can lower energy bills significantly.



Cons: Higher initial investment and may require more space for installation.

4. Solar Water Heaters
Solar water heaters use solar panels to harness energy from the sun to heat water, making them an
environmentally friendly option.

Pros: Renewable energy source, reduced energy bills, and tax incentives in some regions.

Cons: High initial costs and dependence on sunlight availability.

Key Factors for Sizing Water Heaters

When sizing a water heater, engineers must consider several factors to ensure that the selected unit
meets the demand efficiently.

1. Daily Hot Water Demand
The daily hot water demand is the most critical factor in sizing a water heater. This is typically
measured in gallons and can vary significantly based on the number of occupants and their hot water
usage patterns.

For residential applications, consider the following typical hot water usage estimates:

Showers: 10-15 gallons per shower

Baths: 30-40 gallons per bath

Dishes: 6-12 gallons per load

Washing machine: 15-30 gallons per load

Other fixtures (sinks, etc.): 2-3 gallons per use

2. Peak Hour Demand
Peak hour demand refers to the maximum amount of hot water needed during a peak usage hour.



This is crucial for designing systems that can handle short bursts of high demand.

To calculate peak hour demand:

Identify the fixtures that will be used simultaneously during peak times.1.

Estimate the hot water consumption for each fixture.2.

Add up the total for all simultaneous uses to find the peak hour demand.3.

3. Recovery Rate
The recovery rate is the amount of hot water a water heater can supply per hour after the stored
water has been depleted. This is especially important for storage tank water heaters.

Recovery rates can vary significantly based on the energy source:

Electric units typically have a recovery rate of 12-20 gallons per hour.

Gas units can recover hot water at rates of 30-50 gallons per hour or more.

4. Temperature Rise
The temperature rise is the difference between the incoming water temperature and the desired
outgoing water temperature. This factor is essential for determining the size and efficiency of the
water heater.

Example: If the incoming water temperature is 50°F and the desired hot water temperature is
120°F, the temperature rise is 70°F.

Steps to Size a Water Heater

Sizing a water heater involves a systematic approach to ensure that the selected unit meets the
specific needs of the application.



Step 1: Calculate Daily Hot Water Needs
Begin by assessing the daily hot water demand based on the occupancy and usage patterns. Use the
estimates provided earlier to create a detailed list of expected hot water usage.

Step 2: Determine Peak Hour Demand
Using the calculated daily hot water needs, identify peak usage times and estimate the peak hour
demand accordingly.

Step 3: Select the Water Heater Type
Based on the hot water needs and recovery rates, choose the appropriate type of water heater that
can efficiently meet the demand.

Step 4: Calculate Recovery Rate and Temperature Rise
Evaluate the recovery rates of the selected water heater type and calculate the required temperature
rise to ensure that it can provide adequate hot water during peak demand.

Conclusion

Choosing the right water heater is essential for engineers tasked with designing efficient hot water
systems. By following this water heater sizing guide for engineers, professionals can ensure that
they take into account all necessary factors, including daily hot water demand, peak hour usage,
recovery rates, and temperature rise. Understanding these elements will not only enhance the
performance of the water heating system but also contribute to energy efficiency and overall user
satisfaction. Proper sizing ultimately leads to better resource management, cost savings, and a lower
environmental impact.

Frequently Asked Questions

What factors should engineers consider when sizing a water
heater?
Engineers should consider factors such as the peak hot water demand, the flow rate of fixtures, the
recovery rate of the water heater, the temperature rise needed, and the available space for
installation.

How do you calculate the peak hot water demand for a
building?
To calculate the peak hot water demand, engineers can sum the flow rates of all fixtures that may be



used simultaneously during peak times, often using flow rate data from plumbing codes or
manufacturer specifications.

What is the significance of the recovery rate in water heater
sizing?
The recovery rate indicates how quickly a water heater can heat water after the stored hot water has
been depleted. It is crucial for ensuring that the heater can meet the demands of users without
significant wait times.

How can engineers determine the appropriate temperature
rise for a water heater?
The appropriate temperature rise can be determined by subtracting the incoming water temperature
from the desired outgoing water temperature, typically around 120°F (49°C) for residential
applications.

What is the difference between tankless and storage water
heaters in terms of sizing?
Tankless water heaters are sized based on the flow rate they can provide at a given temperature rise,
while storage water heaters are sized based on the volume of hot water needed during peak demand
times.

Why is it important to consider energy efficiency ratings when
sizing a water heater?
Considering energy efficiency ratings is important because it impacts long-term operational costs,
environmental impact, and compliance with energy codes, which can influence the overall sizing and
type of water heater chosen.

What role does local climate play in water heater sizing?
Local climate affects the incoming water temperature, which in turn influences the temperature rise
required for the water heater. In colder climates, a larger capacity or higher recovery rate may be
necessary to meet hot water demands.
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