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Centrifugal Fan and Pump VFD Power Relationship 

% Loading Cycling % 
Power VFD % Power  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

* Avoid running VFDs fully loaded by setting maximum speed to ≤90%. 

110% 100% 133% 
100% 100% 103% 
90% 90% 78% 
80% 80% 56% 
70% 70% 39% 
60% 60% 26% 
50% 50% 16% 
40% 40% 9% 
30% 30% 4% 
20% 20% 1% 
10% 10% 0% 
0% 0% 0% 

VFD inverter efficiency ~ 97% 

Affinity 
Laws 

 Flow ∝ Speed 
Flow ∝ Speed2 
Flow ∝ Speed3 

Conversion Factors 
1	𝑙/𝑠 = 15.85	𝐺𝑃𝑀,  1	𝑙/𝑠 = 2.12	𝐶𝐹𝑀 

1	𝑝𝑠𝑖 = 2.31	𝑓𝑡	𝑤. 𝑔.	, 1	𝑝𝑠𝑖 = 27.7	𝑖𝑛	𝑤. 𝑔. 
1	ℎ𝑝 = 0.746	𝑘𝑊 

Real 
World %Power = (%Speed)2.7 

 

Calculating kWh  Motor Efficiency and Power Factor 

𝑃𝑢𝑚𝑝	𝐵𝐻𝑃 =
𝐺𝑃𝑀		 × 	𝐻𝑒𝑎𝑑	(𝑓𝑡	𝑤. 𝑔. )
3960 × 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦

 

𝐹𝑎𝑛	𝐵𝐻𝑃 =
𝐶𝐹𝑀		 × 	𝑆𝑃	(𝑖𝑛. 𝑤. 𝑔)
6356 × 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦

 

𝑘𝑊 =
𝐵𝑟𝑎𝑘𝑒	𝐻𝑜𝑟𝑠𝑒𝑝𝑜𝑤𝑒𝑟 × 0.746

𝑀𝑜𝑡𝑜𝑟	𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦
 

𝑘𝑊 =
𝐴𝑚𝑝 × 𝑉𝑜𝑙𝑡 × √3 × 𝑃𝑜𝑤𝑒𝑟	𝐹𝑎𝑐𝑡𝑜𝑟

1,000
 

 

Motor Name 
Plate (HP) 

Standard 
Efficiency 

Premium 
Efficiency 

Approx. Power 
Factor 

1 74 82 0.62 
5 84 90 0.70 

10 87 91 0.73 
25 90 93 0.77 
50 91 94 0.80 

100 92.2 94.7 0.82 
250 93.3 95.2 0.85 
500 94.0 95.5 0.91 

1000 94.5 95.7 0.92 
 

Consideration Criteria for VFD 
§ High Horse power (>15 hp) 

§ Long operating hours (>2000 hrs) 

§ Loads that could benefit from soft 
start/shut-off capability 

§ Loads with variable torque 
requirements 

  

 
Power Transmission 
Coupling Type Efficiency 

Gear Drives 55%-98% 

Standard V-Belt ~92% 

Notched V-Belt ~95% 

Synchronous Belt ~98% 

Direct Shaft Coupling 100% 

 
 
 
Notched               Standard  
   V-Belt                   V-Belt   




