S22 VFDs for HVAC Fans

Technology Description

Energy usage in HVAC systems can be reduced by installing electronic VFDs on ventilation fans.  VFDs are a far more efficient method of regulating speed or torque than throttling valves, inlet vanes and fan dampers.

Title 20 does not address motor efficiencies nor require that VFDs be used on fan or pump systems.  However, energy required to operate a fan or pump motor can be reduced as much as 85% during reduced load conditions by installing a VFD.  Both constant volume and variable air volume systems are eligible for rebates.  Other applications will be evaluated on a case-by-case basis and energy savings will be calculated based on the application.

Calculation Methodology

The energy savings and demand reduction estimates are the result of DOE2.1D simulations.  Results of simulations are available upon request.

Savings estimates and costs are based on an average motor size of 30 horsepower (hp).  Although larger motor sizes are allowed, 30 hp is more typical of what would be used by a small to medium-sized business.  Savings calculations are a function of the fan efficiency, expressed as watts per cubic foot per minute (w/cfm), baseline ventilation fan electric use in cfm per square foot (cfm/ft2) and a DOE-2-based savings coefficient.  First, energy savings per hp of fan motor size are calculated:

Annual kWh savings = (1.25 w/cfm) x (746 w/hp) x (hp) x (0.75 cfm/ft2)




              x (savings coefficient)


Savings coefficients are determined using DOE2.1D and are as specified in the Nonresidential Standards Confidence and Sensitivity Analysis, March 1991.  Values used are as follows:

Savings Coefficients:


Oakland
Fresno
Average

VFD (50 hp
1.35
1.30
1.33

The average value of 1.33 is used for the savings calculation.
Therefore, for 1 hp, average DOE2.1D simulations results are:

Annual kWh savings = (1.25 w/cfm) x (746 w/hp) x (1 hp) x (0.75 cfm/ft2)



              x (1.33) = 930 kWh

However, DOE2.1D simulations are based on buildings with simple fan systems.  Based on data from past participation in previous PG&E programs, some of the buildings convert to VFDs from an inlet vane system base case, resulting in reduced energy savings of approximately 19%.

Therefore, for 1 hp:


Annual kWh savings = (930 kWh) x (1-0.19) = 753 kWh


Measure Demand Reduction:
Peak kW = 0 (i.e.:  no peak demand reduction)

And for the 30 hp average size VFD:


Annual kWh savings:
kWh = (753 kWh/hp) x (30 hp) = 22,590 kWh

Incremental Cost

$6,050, for a VFD on a 30 hp motor ($202/hp).  $4,800 for materials (Nadel et al. 1991) and $1,250 for labor.

Measure Lifetime


15 years (California Measurement Advisory Committee Public Workshops on PY 2001 Energy Efficiency Programs)

