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Example 3 — HVAC equipment 

Summary 

This example looks at energy savings from replacement of relays in specific HVAC equipment for 

commercial buildings — in this case, a community centre. The case may be generalized to proper 

maintenance of HVAC equipment in relation to a reference performance case. CircuitMeter is able to 

identify specific equipment that is not performing within a specified envelope of the reference, e.g. +/- 

10% of group average or benchmark. This case looks at the energy and cost savings from replacement 

of a defective relay ($50) in an HVAC unit with energy use that is 10 times greater than the reference. 

Close to $500 net savings is realized per HVAC unit over 4 years, with a 26% rate of return. 

Type: Energy efficiency / Efficiency 

Sector:  Building / Commercial 

Background 
A community centre uses several HVAC units for heating and cooling throughout the year. Identical units 

should perform similarly, but the CircuitMonitoring system identified one unit that consumed significantly 

more energy than others in the same equipment group. Energy performance of all units can be 

benchmarked against a reference performance with CircuitMeter. In this case, the reference benchmark 

selected by the energy analyst was the average of the group of 8 identical air conditioning units. When a 

unit with energy consumption above a pre-set threshold was identified, it was noted as an anomolay and 

triggered a maintenance inspection. The result was the replacement of a defective relay, and 

subsequently the unit’s performance matched the reference. 

CircuitMeter helps achieve energy and cost savings by allowing the input of  an energy performance 

benchmark to identify equipment operating inefficiently. It also supports the creation of live group 

averages of identical pieces of equipment that can serve as benchmarks. After equipment is repaired / 

optimized, it is flagged for inspection when energy consumption rises past the programmed threshold 

above the benchmark. 
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Methodology and assumptions 
A technical and financial model was developed that used imperical data collected via WebMeters for the 

reference and identical pieces of equipment. Energy savings is calculated based on the difference in 

energy performance over the course of a summer season, specifically during evening operation. 

CircuitMeter identified a daily, 6-hour period where identical equipment showed significant difference in 

energy performance while each HVAC control cycle was set to the ‘off’ position. Further, it is assumed that 

the equipment consumes an equivalent amount of energy throughout the year over the same evening 

operating hours.  

The economic model calculates the payback period (how long an investment in parts and repair of 

equipment takes to pay off through energy savings), a net-present value (NPV) of cash flows over the 

lifetime of the investment, and an internal rate of return (IRR) — an equivalent return calculated by 

devaluing future cash flows at which the NPV is zero. The economic model is designed to calculate results 

per equipment. Key assumptions are summarized in Table 1. 

Table 1: Summary of financial assumptions 

Parameter Assumption 

Depreciation 5% 

Operating hours / day 6 hours 

Project lifetime 15 years 

Energy price $110 / MWh* 

* Price of electricity is given in case study dataset 

Energy savings are calculated by taking the energy savings and multiplying by operating hours and 

number of days per year; cost savings are realized by multiplying by the electricity price. 
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Results 

Given a 15 year end-of-life for the project (based on expected equipment lifetime), the resulting NPV is 

$3,300 per unit. Payback of investment occurs in 4 years with a 26% return. Net and cumulative cash flows 

are summarized in Figure 1. 

 

Figure 1: Net and cumulative cash flows from equipment replacement 

In addition, continuous monitoring of HVAC equipment will ensure that future, and similar, issues may be 

recognized pre-emptively. Such predictive maintenance yields significant cost and energy savings as 

illustrated by this example  
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