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Howden Netherlands – Cooling Fans

Desmond de Haan – Area Manager



Introduction

1955 Ventilatoren Stork Hengelo starts production of aluminum Cooling Fans

1960 The company adopts Fiberglass Reinforced Polyester for its Cooling Fans

1989 Howden takes a majority interest in the fan division of Stork

1992 Ventilatoren Stork Hengelo is acquired 100% by Howden
and the company name changes to Ventilatoren Sirocco Howden (VSH)

2006 The company is renamed “Howden Netherlands” (HNL)

Howden - Cooling Fans

© Howden Group 2016 27

1955 Ventilatoren Stork Hengelo starts production of aluminum Cooling Fans

1960 The company adopts Fiberglass Reinforced Polyester for its Cooling Fans

1989 Howden takes a majority interest in the fan division of Stork

1992 Ventilatoren Stork Hengelo is acquired 100% by Howden
and the company name changes to Ventilatoren Sirocco Howden (VSH)

2006 The company is renamed “Howden Netherlands” (HNL)



Howden - Cooling Fans
Features

Specific features of Howden Cooling Fans

High air flow volume: to 3000 m3/s (6.5M ACFM)
Low pressure drop : 350 Pa (1.5” WG)

Large diameter : 0,7 up to 21 m (3-60’)

Temperature
Standard : - 20 to 65 ⁰C   (-5 to 150F)
Optional : - 60 to 135 ⁰C (-75 to 275°F)
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High air flow volume: to 3000 m3/s (6.5M ACFM)
Low pressure drop : 350 Pa (1.5” WG)

Large diameter : 0,7 up to 21 m (3-60’)

Temperature
Standard : - 20 to 65 ⁰C   (-5 to 150F)
Optional : - 60 to 135 ⁰C (-75 to 275°F)

Mechanical Draft
Cooling Tower

C.T.

Air Cooled Heat Exchanger
A.C.H.E

Air Cooled Condenser
A.C.C.



Retrofit
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What is Retrofit?
With retrofit we mean replacing a cooling fan in an existing cooling system for the purpose of:

 Plant Performance
 Efficiency
 Noise reduction

Retrofit possibilities are strongly enhanced by the use of (Ultra) Low noise fans.

Air-cooled Heat
Exchangers

Cooling
Towers

Air-cooled
Condensers

More airflow = more cooling capacity

Retrofit
Howden - Cooling Fans
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With retrofit we mean replacing a cooling fan in an existing cooling system for the purpose of:

 Plant Performance
 Efficiency
 Noise reduction

Retrofit possibilities are strongly enhanced by the use of (Ultra) Low noise fans.
SXSXTFPX



Howden - Cooling Fans
Retrofit: Advantages

• Capacity can be increased quickly and easily on same footprint

• Sound emission  (noise) reductions, crucial in field noise

• Efficiency increases

• The upgrade can be arranged in stages, no down time

• Low investment, short return on investment

• Possibility to prove the concept and ROI

Specific advantages of a cooling fan retrofit:
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Cooling Fan Theory
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Fan Laws in Practical Applications



Aerodynamics and fan selection

System resistance
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Resistance



• A fan is a mechanical device
converting mechanical input power
into aerodynamic power

• Aerodynamic power is the product
between flow and pressure

• Cooling Fans are designed to
provide large air volumes at low
static pressure rises

Paero = ( Q x Pstat ) / ηstat

Paero = ( Q x Ptot) / ηtot

Aerodynamics and fan selections

Fan Power (P)
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Aerodynamics and fan selection

• System resistance line
• Fan curve
• Stall Area
• Static Pressure Pstat in Pa

P tot fan = P stat +    P dyn

P tot fan = k ρ 2Q2 +    ½ ρV

System Resistance and Fan Curves
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Aerodynamics and fan selection

Pressure Margin API 661
"Fan selection at design conditions shall ensure that
at constant speed the fan can provide by an
increase in blade angle a 10 percent increase in
airflow and a corresponding pressure increase.
Since this requirement is to prevent stall and
inefficient operation of the fan, the resulting
increased power requirement need not govern the
driver rating."

Pressure Margin Constant
Blade Angle
Pressure margin value the fan can make for the set
blade angle before stalling. This is a more realistic
approach as pollution of the cooling unit with time
will cause an increase in system resistance; the
blade angle will not be adjusted.

This assessment is preferred by Howden!

Pressure an Volume Margin
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Practical Facts of the Combined Fan Curves and System Laws (1)

Aerodynamics and fan selection
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Change in Resistance Curve            Change in Fan Speed



Aerodynamics and fan selection

Practical Facts of the Combined Fan Curves and System Laws (2)
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Change in Speed Change in Blade Pitch



Aerodynamics and fan selection

Big impeller Small impeller

Y [Pa]

Fan Sizing – Fan Diameter
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Big impeller =
small pitch - low pdyn. - high static efficiency –
low power consumption - low noise –
higher CAPEX.

Small impeller =
big pitch - high pdyn. - low static efficiency –
high power consumption - high noise -
Low CAPEX

X [m³/s] X [m³/s]



Aerodynamics and fan selection

< Blades

Fan Sizing – Number of Blades
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> Blades



Aerodynamics and fan selection

High speed Low speed

Y [Pa]

Fan Sizing – Speed
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Low speed =
big pitch - low efficiency - high power consumption -
low noise – higher risk for stall

High speed =
smaller pitch - higher efficiency - lower power
consumption - higher noise

X [m³/s] X [m³/s]



Aerodynamics and fan selection

Q = Volume in m3/sec
N = Speed in rpm
D = Diameter in meter
p = Air Density in kg/m3
H = Static Pressure in Pa

Key essential to know for
making fan assessments!

Fan Laws (1/2)
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Aerodynamics and fan selection

Fan Laws (2/2)

Volume:

Pressure:

1

2

1

2

n

n

Q

Q


2

1

2

1

2










n

n

p

p

flowVolumeQ

speedFann

pressureStaticp

© Howden Group 2016 97

Pressure:

Abs. Power:
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Aerodynamics and fan selection

Choice of Fan Type with respect to Noise
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Troubleshooting
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Fan Blade Adjustment
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Fan Blade Tip Clearance
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Fan Tip Clearance adjustment
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• Adds resistance and pressure loss
• Causes loss in fan performance
• Causes increased loading on the

fan blades
• Recirculation (hot exhaust air flow

back into the fan inlet)
• Reduced thermal performance

Aerodynamics and fan selection

Effects of Wind on FD fan
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• Separation from the inlet bell
• Local reduction air inlet velocity
• Causes additional loading of the

fan blades

Aerodynamics and fan selection

Non-uniform Inlet Flow due to Wind

0 20 40 60 80 100 120 140 160 180
-15

-10

-5

0

5

10

15

Time (s)

air
 in

let
 v

elo
cit

y 
[m

/s
]

front
back
average

0 20 40 60 80 100 120 140 160 180

-0.06

-0.04

-0.02

0

0.02

0.04

0.06

Time (s)

dy
na

m
ic 

bla
de

 lo
ad

ing
 [-

]

0 20 40 60 80 100 120 140 160 180
0

5

10

15

Time (s)

air
 v

elo
cit

y 
sc

re
en

 [m
/s

]

© Howden Group 2016 105

• Separation from the inlet bell
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• Set the flow / diameter ratio to 7-11
m/sec air speed

• Choose application and possible
recovery effects

• Set the air density
• Determine the pressure and obstacle

influences (Noise and Pressure Loss)
• Set inlet shape
• Determine the desired pressure margin
• Check for mechanical frequency

excitations
• Specify the maximum PWL of the fan

Aerodynamics and fan selection

Tips for making a good fan selection and assessment (1)
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Aerodynamics and fan selection

Tips for making a good fan selection and assessment (2)
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Ethos
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Questions?


