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AIRPLUS SMARK MASK 
AND MICRO-VENTILATORS

AREA OF IMPACT: QUALITY OF LIFE

DESIGN FIELD: PRODUCT & INDUSTRIAL DESIGN

1.     “ELEVATOR PITCH”
In 50 words, give us a short description of your project.

2.    BASELINE AND BRIEF
What were the objectives of the project? What was your client or design brief? What were the latent needs for the design/ 
project? What were some opportunities that your client wanted to create? Tell us also about what the situation was like before 
you intervened, i.e. the starting point or baseline. These could be in terms of pain points, user or stakeholder insights, etc. What 
were some project limitations you had to overcome?

3i.    DESIGN INTERVENTION
What was the design ethos for the design/project?
What was the thinking/ philosophy/ principles/ beliefs/ values that framed your design/ project?

Alleviating the problem of stuffy, uncomfortable masks and the lack of certified masks for children, the 
AIR+ System provides N95 class respirators in 3 sizes for the whole family. The world-first add-on Micro 
Ventilators extract moisture, heat and carbon dioxide from the mask, dramatically increasing comfort and 
wearability.

Occurrences of airborne diseases and air pollution are increasing, but respirator masks remains 
uncomfortable due to poor fit - especially for the small faces of children - and because of trapped 
exhalation. This leads to an uncomfortable rise in internal temperature, moisture, and carbon dioxide, 
contributing to dizziness, headaches and shortness of breath. These problems discourage the use of 
respirators and leave people unprotected. 

The initial goal for this design was to develop a technical method of improving the circulation in a mask, 
and to solve the difficulty of optimizing mask shapes for sizes suitable for the faces of children, while 
meeting certified standards for face-fit and protection.

Our approach and design philosophy was anchored around reducing the complexity, both in 
construction and usage, to a minimum, to encourage everyday use, and to make the product family 
compatible for the wide variety of faces. This demanded sensitivity to the way a mask alters the 
impression of a face and impacts social interactions. A slight change in the positioning of the parts 
would have created an awkward ‘look’, and inappropriate choices of proportion, surfacing and finishing 
would have created over-prominence of the mask on the face. In these respects, we believe we have 
arrived at a very refined optimum.
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3ii.    WHAT WAS YOUR DESIGN PROCESS OR APPROACH?
How did you carry out and execute the project? Tell us how your process or approach is human-centric, innovation-driven, co-
creation-driven, and supported by rigorous research.

Questioning the engineering configuration from start to end, what began as a complex system of a 
silicone mask, with an in-build intake fan that has replaceable filter cartridges, evolved to the simple 
and clear format of a familiar disposable mask with an optional attachable Micro Ventilator. The former 
would have the hassles of needing to wash the mask, detach the fan while doing so, and replace the 
cartridge frequently because of the limited filter size. The latter evolution works as conveniently as regular 
disposable masks, with a straightforward paradigm of “add-on to enhance” when a Micro Ventilator is 
attached.

To overcome the challenge of designing for faces, the Smart Mask and its Micro Ventilators had 
to be face-friendly and not create social awkwardness. We carried out investigations directly on 
faces – designing on top of photos, drawing over mannequins and making quick models to be worn 
and evaluated. These enabled us to achieve an aesthetic that conveys sophistication, reliability and 
protection, while looking neat, gentle, comfortable and thus approachable. 
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4.    WHAT IS THE OUTCOME(S) OF YOUR DESIGN/PROJECT? 
What was your outcome(s)? How well have you met or surpassed your objectives? 
If your project has just recently been launched/ completed, you can tell us about early signallers of success?

Enhance lived experience
Air+ is the first N95 certified mask to cater to sizes that cover children as young as 7 years. Its 
ergonomics and adjustability are matched by its gentle and approachable look on the face. Thanks to 
the valve design, the mask offers protection even when the ventilator is turned off or is detached, giving 
users the choice of a low cost, battery-free solution, or enhanced performance with unparalled airflow 
comfort.

Add new capability
When used with the micro-ventilator, the mask’s lifespan is in fact prolonged, saving money for 
consumers and reducing disposable waste.
The Micro-ventilator reduces relative humidity inside the mask by up to 40%, temperature by up to 4°C, 
and reduces the level of accumulated carbon dioxide from between 1.5 and 5 percent in a standard 
mask. These factors normally contribute to feelings of suffocation, headaches and dizziness. The Air+ 
system encourages people to more readily wear protection, and extends the coverage to young children 
as well.

Provide opportunities for improvement of lives
This achievement puts Singapore and Innosparks as a worthy challenger on the international stage of 
respirators, delivering a level of disruptive innovation unseen in disposable respirators in the past two 
decades, even from major international players like 3M.

5.    HOW DO YOU KNOW HOW WELL YOU’VE DONE?
Please provide some supporting evidence: include quantitative, qualitative and/or empirical evidence 
and sources that are relevant to your claims in Part 4.

Evidence for enhance lived experience
Air+ is the first N95 certified mask to cater to sizes and address or enhance the usage across different 
demographics (inclusion more than the general public. The respirators are available in 3 sizes to suit the 
whole family, even for children as young as 7 years old. To achieve this level of fit, foldability, aesthetics 
and certified performance, 3D scan studies of the facial profiles of more than 800 individuals were done, 
with custom algorithms written to process the data to derive the ergonomics optimums to balance 
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against aesthetic ideals.

Evidence for add new capability
The Micro-ventilator reduces relative humidity inside the mask by up to 40%, temperature by up to 4°C, 
and reduces the level of accumulated carbon dioxide from between 1.5 and 5 percent in a standard 
mask.

We have carried out CFD simulations for quiet breathing through a standard FFR and one equipped 
with an AVS. In short, the model comprises the equations of change for momentum, mass and CO2 for 
turbulent flow inside the dead space of a FFR and blower and laminar flow inside the filter together with 
the necessary constitutive relations as well as initial and boundary conditions. The model allows for the 
visualization of the airflow during respiration coupled with quantification of the CO2 levels in space and 
time with a high resolution, as opposed to time- and volume-averages in experiments.

In agreement with experimental observations, the standard FFR gives rise to a time- and volume-
averaged CO2 volume fraction of around 3%. For the FFR with the AVS, the CFD simulations suggest 
that the AVS is able to lower the time- and volume-averaged CO2 volume fraction to 0.3%, which is 
a near-to ten-fold reduction; and that the AVS reduces the average inspired CO2  to 0.08%, which is 
close to the ambient level. While this reduction has yet to be validated with experiments, the base case 
with a standard FFR for passive transport of CO2  agrees well with experiments; this, together with the 
fact that the treatment of blowers and passive species transport is well established and standard in 
CFD, lends credibility to the findings.

Figure 1: Streamlines of the airflow during inspiration at 0.3, 0.5 and 1 s 
and during expiration at 2.5, 3 and 4 s for a standard FFR. The volume 
fraction of CO2 is shown in color with a range of 0.04% (blue) to 5.3% 

(red).
doi:10.1371/journal.pone.0130306.g005

Figure 2: Streamlines of the airflow during inspiration at 0.3, 0.5 and 
1s and during expiration at 2.5, 3 and 4 s for the FFR equipped with 

the AVS. The volume fraction of CO2 is shown in color with a range of 
0.04% (blue) to 5.3% (red).

doi:10.1371/journal.pone.0130306.g006
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close to the ambient level. While this reduction has yet to be validated with experiments, the base case 
with a standard FFR for passive transport of CO2  agrees well with experiments; this, together with the 
fact that the treatment of blowers and passive species transport is well established and standard in 
CFD, lends credibility to the findings.

Evidence for provide opportunities for improvement of lives
This significance is substantiated by the major media coverage of the launch of Air+, in all major 
newspapers and Channel News Asia. The President of Singapore has lent his support for this project by 
being the guest of honour to distribute Air+ to residents of the Melrose Home Children’s Aid Society.

Awards from one or more highly reputable competitions
1. IF Design Award 2016
2. IES-SG50 winner
3. Reddot Design Award winner 2016
4.  Editor’s Choice-Most Innovative Product Award from The Straits Times Digital Awards 2016
5.  Readers’ Choice-Most Innovative Product Award from The Straits Times Digital Awards 2016

Media attention
1. Herworldplus - The women’s lifestyle portal.
 Verdict: A fantastically comfortable mask for the haze season, if you can get your hands on it.
2.  TODAY singapore paper
 13,000 children to get new protective mask under Temasek Cares initiative
3. THE STRAITS TIMES - HOME
 Haze mask with better fit, comfort
4.  THE STRAITS TIMES - HEALTH
 New N95 mask to provide better fit and comfort for Asians, especially children
5. CHANNEL NEWSASIA
 Developer Innosparks conducted 3D scans of children’s faces in oreder to design an air mask
6.  MY PAPER
 New N95 masks offer better fit for kids.
7. YOURHEALTH ASIAONE
 New N95 mask offer better fit for kids


