
Variable Air Flow Fans for efficient 

high performance applications
Robert Speck – Flexxaire

Michael Stürmer – Magna



CONTENT

2023-04-19 © 2023 Flexxaire

1. Introduction

2. Functionality of the fan and control

3. Test setup / initial situation

4. Execution of the test

5. Results

6. Modeling in KULI

2



1. INTRODUCTION
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• Providing optimized airflow solutions since 
1989

• Product engineering, design, and 
manufacturing in Edmonton, Canada

• Core competencies
• Variable pitch fan systems engineering 

and manufacturing 
• Professional airflow engineering and 

optimization services
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1. INTRODUCTION
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• Robert Speck
• Mechanical Engineer
• 25 years experience in the field 

of heat exchangers
• with Flexxaire since 2 years
• located in Germany
• responsible for D/A/CH markets
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2. FUNCTIONALITY OF THE FAN AND CONTROL
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DEFAULT REVERSENEUTRAL

All Flexxaire fans adjust blade pitch at full speed through Default, Neutral and Reverse pitch positions
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2. FUNCTIONALITY OF THE FAN AND CONTROL
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IVP (Infinite Variable Pitch) can be used with Flexxcontrol or integrated 
into engine electronics
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3. TEST SETUP / INITIAL SITUATION

2023-04-19 © 2023 Flexxaire

PURPOSE of the test

determine the fan power and fuel savings delivered by a variable 
pitch fan compared to the standard OEM fixed pitch fan

A stand-alone datalogger was installed on a Claas Jaguar 930 
forage harvester for 19 days while the farmer harvested the first cut 
of haylage
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3. TEST SETUP / INITIAL SITUATION
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CLAAS Jaguar Forage Harvester

Mercedes-Benz OM 460LA 4i
359 kW @ 1800 1/min

Sucker fan D=1168 mm
gearbox mounted / pulley driven

Ratio 1:1,27 (reduced fan speed)
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3. TEST SETUP / INITIAL SITUATION
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Choose the right fan by calibration in the wind tunnel

OEM   OEM   
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3. TEST SETUP / INITIAL SITUATION
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4. EXECUTION OF THE TEST
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Control Settings of the IVP System
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4. EXECUTION OF THE TEST
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Summary of results / Fan power comparison
OEM   OEM   

Average saving:

11,2 HP = 8,4 kW
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5. SUMMARY
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79 hours of harvesting operation in total

Average saving of 8,4 kW

Calculated fuel saving of 1,8 l / hour

600 hours of annual use of the harvester means a fuel 
saving of 1080 l per year
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6. MODELING IN KULI
Air path
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modeling of variable blade 
geometry via 5 speed-
controlled fans in parallel
 pitch angles from 0° to 25°

charge air cooler

oil cooler

radiator

inlet grid
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6. MODELING IN KULI
Signal path – cooling system
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radiator

charge air cooler

fan’s subsystem 

subsystem inputs:
• coolant temperature (upstream)
• charge air temperature (downstream)

dynamic solver in the coolant circuit to:
• consider the coolant’s inertia effects
• avoid oscillation in the fan control
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6. MODELING IN KULI
Signal path – fan‘s subsystem (overview)
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fan control 

5 different blade geometries
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6. MODELING IN KULI
Signal path – fan‘s subsystem (detail)
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latency elements to avoid 
temperature oscillations

definition of temperature 
ranges and pitch angles

max. value of coolant and 
charge air temperature
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built-in resistance to consider a differential 
pressure in case of inactive blade geometry

subsystem output: geometry status (active / inactive)

19



6. MODELING IN KULI
Fan control
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6. MODELING IN KULI
Results
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Fan power vs. time Energy consumption vs. time
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QUESTIONS?
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10430 180 Street, Edmonton AB CA
+1 780 483 3267
flexxaire.com
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