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https://www.whitehouse.gov/cleanindoorair/
https://www.whitehouse.gov/cleanindoorair/

« Umweltbundesamt (UBA) from the German Environmental
Agency had two indoor air quality (IAQ) studies over the past
20 years that provided a definition of IAQ as well as how long
an individual should be exposed to it. The latest study has 5
levels of VOC pollutants as well as other IAQ pollutants that
require consideration. Renesas” ZMOD4410 is calibrated to
this standard using Ethanol as a gas proxy. As the scale of
gasses is quite high, this is a very good air quality definition
supporting home use where kitchens, bathrooms and cleaning
products typically can significantly elevate poor air quality.
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« WELL Standard: Over the past several years, the WELL
Building standard has seen strong adoption in commercial
buildings, schools, and public indoor areas. The difference
between the UBA standard and WELL standard is that the
levels of acceptable gasses in extremely low for WELL.

This is a definition that is measured in parts per billion (ppb)
and is either acceptable or not acceptable. The goal of this
definition and sensors is to trigger HVAC systems to always
ensure safe air quality.
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« RESET standard: This is an IAQ standard that is seeing
strong growth in Asia. Over the past years much attention
was paid to particulates but not gasses, you could see this
by people wearing masks when outside. Indoor gasses as
well as particulates are now being targeted as air purifiers
integrated into HVAC systems or standalone can remediate
many of these gasses.

Air quality can be a tricky problem to solve as it is multi-
dimensional. This means that Renesas Sensors can quantify
gasses and then have their values change by the introduction

of other gasses. This is the situation when oxidizing and reducing
gases come together. In an indoor environment we quantify VOC
levels (reducing gases). When a window is opened or air is drawn
in from the outside, the introduction of Ozone which interacts
with VOC'’s. Ozone is an oxidizing gas and will reduce the level

of VOC'’s in a building. This may sound like a positive influence,
but the concentration of ozone and how it impacts the baseline
measurements of gas sensors is an issue. Changing the baseline
of an IAQ sensor with an oxidizing gas will then bias the baseline
used to report IAQ. We need to maintain a correct baseline of air
quality to quantify levels of all pollutants and report to standards.
In the illustration below, we can see a baseline shift due to Ozone
entering a building as well as the sensors available to solve this
problem. By using Renesas’ ZMOD4510, selective Ozone sensor
with a ZMOD4410 VOC sensor calibrated to a standard and using
a compensation engine, the baseline can be adjusted, and
accurate reporting will continue with standards output. Also,
elevated levels of Ozone can have a greater impact on health
than the VOCs themselves, triggering respiratory issues. Thus,
presenting a more complete picture of all pollutants is beneficial.
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The solution requires several sensors and compensation engines
to measure gasses found indoors as well as outdoors. When
reporting to a very low-level ppb measurement, such as the WELL
standard we also need relative humidity (RH) and temperature (T)
sensors with compensation engines. Fortunately, this is a problem
that we can solve with Renesas’ ZMOD4410, ZMOD4510 and
HS4003 sensors.

The Renesas Indoor Air Quality Sensor Platform Evaluation Kit with
ZMOD4410-EVK or ZMOD4510-EVK or the US082-ZMOD4510EVZ
board, which enables quick prototyping of the ZMOD4510

gas sensor module for outdoor air quality (OAQ) in a custom
system design.
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With low-cost sensors, Al and compensation engines the

last piece of the puzzle is defining an acceptable air quality.
Fortunately, there are groups that have provided studies

with clear indoor air quality definitions as well as HVAC industry
organizations pushing for agreed upon standards. Over the

next several years we will have the ability quantify our air and
have systems make decisions on our behalf. Al solutions will
decide if outdoor air should be brought into the building based
on the Outdoor Air Quality (OAQ) or recirculated using air purifiers
that remove harmful gasses. Both neurological and cardiovascular
diseases will see a sharp decrease because of measuring and
remediating poor air quality. The technology, commercial

viability and emerging definitions of standards will ensure that

our environment is monitored, and we move on from the time

in the 1940’s when we recognized a problem but had no options
to solve it.

DIGITAL GAS SENSOR
PLATFORM (ZMQD)

Renesas’ Digital Gas Sensor ZMOD family provides a range
of integrated digital sensor modules that provide best-in-
class performance and reliability stability. In addition to

being chemically and electrically calibrated, the platform’s
flexible interface enables embedded Al and neural network
trained software for configurable indoor, outdoor, and
refrigeration air quality sensing solutions for sensing VOCs,
ozone and NOx gases.
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