
CASE STUDY
REDUCING THE ECOLOGICAL FOOTPRINT OF 
DATA CENTER COOLING

APPLICATION CHALLENGE SOLUTION RESULTS
Use of Fan Arrays for 
Supply Air and Exhaust Air 
in Data Center Cooling

• Reduce Ecological 
   Footprint of Data Center

• Increase Static Ef�ciency 
   in Operating Point
 

• Lower Operational Cost 
   of Data Center Cooling
 

• Fan Wheel optimized for 
   operational area of Data 
   Center Cooling

• Aluminum Fan Wheel
 

• Airfoil Blade Geometry
 

• up to 10% higher ef�ciency

• up to 3.5 dB[A] noise 
   reduction
 

• up to 12% annual savings in 
   operating cost

• lower �re load than plastic 
   wheel
 
• 100% recyclable fan wheel

PROJECT OVERVIEW
Cooling data centers generate enormously high energy costs. Around 30% of the energy consumption of a data center, 
which is not generated by the actual IT, is accounted for by the fans used for cooling. The correct selection of the fans 
used can therefore make a signi�cant contribution to reducing the operating costs of a data center. However, most of 
the fans do not achieve their maximum ef�ciency in the aerodynamic operating area of data center cooling.

punker has developed a fan wheel that achieves signi�cantly higher ef�ciency in the actual aerodynamic application 
area of data center cooling than competitor products. It can therefore contribute to a signi�cant reduction in operating 
costs. Compared to plastic impellers, punker's aluminum impeller is also 100% recyclable and has a lower �re load.

APPLICATION CASE
In the case considered here, a data center is to be supplied with a constant 70° F supply air temperature by means of 
a fan array in order to ensure optimum functionality. The fans arranged in a fan array are to dissipate a large amount 
of heat without additional cooling, i.e. a high volume �ow rate has to be realized with low pressure. The operating 
points are therefore typically on the right-hand side of the fan curve.

CASE STUDY
HIGH-EFFICIENCY, LOW-NOISE IMPELLERS 
FOR CAR WASH SYSTEMS

CHALLENGE
Our client’s attention was drawn to punker through its German parent 
company, which looks back on many years of cooperation with 
punker. The global leader of car wash systems’ subsidiary in the USA 
was looking for an alternative impeller for their car-wash-blower, 
which �ts their approved spiral housing installed in many car-wash 
systems. The housing width was extremely wide, compared to  
punker’s optimal design requirements for installation width (including 
impeller and inlet cone). Finding a satisfying solution without any 
losses in air, acoustic and electrical performance was the main 
challenge.

SOLUTION
punker tested the overall performance of the customer’s existing blower system at their own test facilities by measuring 
air performance (static pressure vs. air-�ow), noise and electrical power. punker elaborated different design options 
based on their aluminum airfoil impeller. The solutions where discussed with the client’s engineers and were validated 
at the client’s test facility regarding installation applicability for new and existing dryer systems.

Advantages and disadvantages were discussed with the customer and the best identi�ed design received a �nal 
improvement by the engineer’s collaboration between the client and punker to reach the performance optimum. The 
bene�ts for the customer are ~10% less electrical power in operation mode, approx.  5 dB reduced noise, and a 
smaller and lighter impeller which reduces the loads on the motor bearings.

Xcarwash is a high-ef�ciency, low-noise fan impeller that helps carwash manufacturers 
achieve high air�ow speeds in the dryer nozzles and thus optimal drying results. At the 
same time, power consumption remains low in the main operating mode.

Made of aluminum, the impeller requires less starting current than industry-standard steel 
impellers due to its low weight. Thanks to the powder coating, Xcarwash can also be 
used in corrosive environments.

The combination of airfoil blade geometry and optimized inlet nozzle ensures low noise 
emission. Thanks to the reduced depth of the inlet cone, particularly space-saving 
housing designs can be realized. Xcarwash has been tested on the cycle test bench to 
simulate applications with a high number of start-stops, as is common in carwash systems

Diameter range 355 - 450 mm Taperlock-Hub

Aluminum impeller, powder-coated Clockwise / counter-clockwise rotation available

Airfoil blade geometry



CASE STUDY
REDUCING THE ECOLOGICAL FOOTPRINT OF 
DATA CENTER COOLING

CHALLENGE
The correct design of the fans used to cool data centers can make a signi�cant contribution to reducing the overall 
operating cost: around 30% of the energy consumption of a data center, which is not generated by the actual IT, is 
accounted for by the fans used for cooling. 

However, most of the fans used for supply and exhaust air in data centers do not achieve their maximum ef�ciency in 
the aerodynamic operating area of data center cooling. Most standard HVAC fans reach their maximum ef�ciency 
towards the left of the fan curve. The fans arranged in a fan array, however, are to dissipate a large amount of heat 
without additional cooling, i.e. a high volume �ow rate has to be realized with low pressure. The operating points are 
therefore typically on the right-hand side of the fan curve.

SOLUTION
punker developed a fan wheel speci�cally for supply and exhaust air in data centers, where very high volume �ows of 
up to 30,000 cfm are required at low pressure. The new data center impeller achieves signi�cantly higher ef�ciency 
than competitor products in this area of application. The following case study shows how the operating costs of a data 
center can be reduced by around US$ 7,000 per year with the new Data Center fan wheel by punker. Another 
positive side effect is a reduction in noise emission of 1.4 dB[A].

Assumption: Data Center shall be supplied with constant 70 °F supply air using a fan array to ensure optimum functionality.

Operating point: 0.8 inWG | 9,420 cfm
Electricity rate: 0.15 $US / kWh
Fan Array: 5 x 3 fans 
Operation: 24/7/365

Product:   punker Data Center Wheel  punker Dprime AWA  Competitor

Speed:   791 rpm    909 rpm    886 rpm

Power consumption  1,585 W | 2.12 hp   1,707 W | 2.29 hp  1,936 W | 2.56 hp
in operating point:

Operating cost p.a.  $US 31,240   $US 33,645   $US 38,158

Sound power level:  82.2 dB(A)   83.6 dB(A)   no data available
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The New Data Center Fan Wheel

Diameter range 560 - 710 mm

Aluminum impeller

Airfoil blade geometry

Visit the product page for technical information:

https://qrco.de/bcbZMS
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