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Overview of Alcon Singapore Manufacturing (ASM) Pte 
Ltd

• Alcon is the global leader in eye care, dedicated to helping people see 
brilliantly. With an over 75-year heritage, Alcon is the largest eye care 
device company in the world, with complementary businesses in 
Surgical and Vision care. Being a truly global company Alcon work in 60 
countries and serve patients in more than 140 countries. Alcon have a 
long history of industry firsts, and each year Alcon commit a 
substantial amount in Research and Development to meet customer 
needs and patient demands. 

• Alcon Singapore Manufacturing (ASM) is in production since 2009 and 
employs approximately 150 people. The Singapore site produces 
Pharma products for human use. Alcon’s seven-decade long history of 
success rests on a foundation of industry expertise, leading brands 
and a winning mindset. Alcon aspire to lead the world in innovating 
life-changing vision products because when people see brilliantly, they 
live brilliantly. Since its inception in 2009, Alcon Singapore 
Manufacturing (ASM) has been focused on our mission to grow 
together by nurturing a continuous improvement culture with highly 
skilled & agile talents, enabled by innovative technologies, consistently 
delivering safe & quality aseptic ophthalmology products.



Why concentrate on HVAC system?
As per consumption in 2021, HVAC system is the biggest 
consumer of electricity

4,458,125

5,206,999

592,962

0
524,869

113,021

10,294 0

160,267

68,274

44,583

2,183,895

KWH

CHILLER HVAC LIGHTING BLACK-U COMPRESSOR CLEAN-U W/H-ASC COMPOUND FILL PACK LAB OTHERS







Benefits of high efficiency axial fan

DYNAMIC PRESSURE IS THE KEYWORD 

• HVAC systems, which only utilize the static pressure, cannot achieve efficiencies above 
90%, as the dynamic pressure goes to waste

• To achieve the most energy-efficient ventilation system, fans that use both the static 
and dynamic pressures are required

• The efficiency of plug and centrifugal fans is calculated solely on the basis of the static 
pressure. This is because these systems are unable to utilize the dynamic pressure, 
which they literally throw away. But, axial fans utilize both the static and dynamic 
pressures, which means that the efficiencies are based on the total pressure, which 
makes them capable of achieving efficiencies above 90%

• The majority of centrifugal fans may at best reach efficiencies between 65-70%, while 
axial fans can perform up to approximately 80%. A main reason for the significant 
difference is in the way the air moves through the fan. In axial fans the air flows parallel 
to the fan axis, whereas it flows perpendicular to the fan axis in centrifugal fans and 
causes loss of velocity energy

• In axial fans, the loss is minimal due to the aerodynamic design that ensures straight 
airflows with little or no turbulence compared to centrifugal fans. This difference in 
design generally provides the higher efficiency levels of axial fans

• The newer axial fans can reach unmatched efficiencies of 92%. This is ground-breaking 
new levels for axial fans and lowers the overall power consumption and sound

• Difference in air flow between centrifugal fans and  axial fans 



Air flow through AHU using high efficiency axial 
fan

Uniform air flow through AHU Laminar airflow results in reduced AHU 
internal pressure loss

Air is discharged directly into 
ductwork utilizing both static and 
dynamic pressure

Big reduction in ‘System Effect’!!!



Air flow comparison between centrifugal and 
axial fan



Air flow comparison between EC plug fan and 
axial fan



Other benefits of axial fans

• Less preventive maintenance
• Since no belts are there for drive frequent inspection is avoided
• Less downtime for belt inspection
• No need to change belts and no need to stock belts in store

• Safer maintenance
• Less maintenance means safer maintenance
• Belt drives are more prone to accidents than direct drive

• Less noise compared to centrifugal fans

• 98% recyclable at end of life



Differences between axial and centrifugal fans



Situation before the project 
• Thirty AHUs are used in the facility and the total operating fan power is estimated 

to be more than 730 kW. Most of the AHUs are in operation, and the fans are of 
conventional belt driven centrifugal type. The measured efficiency of the critical 
AHUs ranges from 0.46 to about 0.92 W /CMH for the critical AHUs, while the 
efficiency for the non-critical AHUs ranged from 0.23 to 0.74 W /CMH for the non-
critical AHUs, which are generally worse than the baseline efficiency for AHUs in 

the SS530 guideline of 0.47 W /CMH. 

Alcon’s axial fan project



How did we arrive at the project?

• Energy audit 
Energy audit conducted at the site showed that our W/m3 are higher 

than the standards and this prompted us to look for a solution

• Conferences

Attending conferences where we were able to get some info on potential suppliers who can

help us to solve our problem

• Engineering team

Engineering team worked on alternatives and came up with the solution

• Management

Management was supportive of new ideas and hence they approved the capex



Approval process

• Alcon’s facility has over 30 AHUs and more than ½ of them are in the critical 
areas like the clean room, lab etc.

• To get the necessary approval from the Operations/Management, we decided to 
do a change out in 2 non critical AHU as ‘Proof of concept’

• Prior to change out, all the parameters such as flow, pressure, temperature and 
Rh were measured

• After completion, the same parameters were checked to make sure that they are 
the same as before

• The measured energy saving was as predicted and we submitted the report to 
Operations/Management



Expected project ROI calculation

• Energy saving on 14 AHUs= 677,500kwh

• Saving per year taking electricity cost (2022) @0.16/Kwh= 108,400S$

• Other indirect savings= 13,000S$

• Total savings=121,400S$

• Capex is estimated= 415,000S$

• Return on investment= 121,400/415,000= 29%

• Pay back period= 3.42 years



Project details

• Took about 2 months to finalize the technical details and quotation

• Purchase order was released soon after

• Materials started arriving after 5 months of the PO

• Erection was scheduled during the plant shutdown

• Vendor changed an average of 2 fans per day and completed the erection in 
around 14 days

• Commissioning went without any major issues

• Post reading taken to confirm the performance

• Final report issued



Photo of AHU before changing
Centrifugal fan



Photo of AHU after changing
Axial fan



Example of pre and post measurement of 
parameters for 1 of the 14 fans



Design data for existing and new fans



Energy saving
Results of pre and post measurement on energy 
consumed



Actual performance of the project



Major barriers for implementation

• The main barrier was the issues with clean room management regulatory issues. Any change 
required a lot of study and production pressures kept away any changes which may affect the 
parameters. This barrier was overcome by convincing the Operations management about the 
performance of the axial fans and issuing a ‘Proof of concept’ documentation. We went with a trial 
of changing 2 fans first to back up the ‘Proof of concept’. The results of the trial convinced the 
management that all parameters are within the limit with a general saving of about 20% power

• The second barrier is an engineering one which is to replace the existing fan with axial fan without 
too much modification. Even though there were some modification, it was very minor due to the 
good work done by the contractors

• The third barrier is time. Since the rooms cannot be taken off line for an extended period of time, 
the replacement need to be done in 1 day or maximum 2 days. Here again, the contractor has 
done good planning and was able to get it completed on time
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