
HOUSTON WE HAVE 
A PROBLEM

HOW WE MEASURE CO
2

BEDROOM WE 
HAVE A PROBLEM

DID YOU KNOW THAT WHERE THE OUTDOOR 
AIR QUALITY IS BAD, PEOPLE TEND TO SEAL 
THEIR APARTMENTS AND HOUSES?

OFFICE AND SCHOOL 
WE HAVE A HUGE 
PROBLEM

TRANSPORTATION WE 
HAVE A PROBLEM

DO YOU 
WAKE UP 
WITH A 

HEADACHE?

Can you think of a more confined space than a capsule 
in space? Well the crew on Apollo 13, became aware 
of that on their way to the moon.  When one of their 
oxygen tanks exploded (oxygen is used for more tasks 
than breathing in space, you need it to create power 
etc.) the big challenge was that the carbon dioxide level 
rose. The reason for that is that humans exhale carbon 
dioxide as a rest product from cell “breathing”. In nor-
mal fresh air there is around 400 ppm (0.04%) of carbon 
dioxide (CO2), a human exhale around 48 000 ppm per 
breath. So, it easy to understand how fast a closed spa-
ce fills up with CO2.   Ingenuity among the engineers at 
NASA solved the problem by adapting scrubbers  
(a device that cleans CO2  from air) from the abandoned 
capsule to the lunar module (where they stayed).
The point here is that if you think that the urge for air is 
lack of oxygen it is actually excessive amount of CO2 
that affects you first.

LACK OF OXYGEN OR TOO  
MUCH CARBON DIOXIDE?

This is the actual square 
scrubber that saved the 
lives of the crew members 
– There has never been a 
more distant use for duct 
tape in history

Ventilation rate is often so poor 
that CO2 levels routinely exceed 
2 500 ppm. This occurs in regi-
ons where you have to heat or 
cool the bedroom. At 1 000 ppm 
CO2 level there is a change in 
respiration, circulation, and brain 
activity.

People spend one-third of their 
life sleeping, so this may well 
be essential to human health 
and wellbeing. Studies show 
that when bedroom air quality 
is improved sleep efficiency is 
boosted as is the concentration 
and decision making ability the 
day after. 

Objectively measured 

sleep quality and the 

perceived freshness of 

bedroom air improved 

significantly when the 

CO2
 level was lower, 

as did next-day re-

ported sleepiness and 

ability to concentrate 

and the subjects’ per-

formance of a test of 

logical thinking.

As todays cars, trucks and buses are 
almost as sealed as Apollo 13, the 
ventilation rate is more important than 
ever. In areas with a polluted traffic 
environment people tend to choose 
recirculation to avoid intake of dirty air. 

The other reason is to save fuel 
when running on air condition.

In classrooms in California and Texas, average 
CO2 concentrations were > 1 000 ppm, with a 
peak exceeding 3 000 ppm. We must consider 
the possibility of disadvantage in learning or test 
taking and cannot rule out impacts on learning.4

In offices CO2 concentrations tend to be low, but 
a small study suggests that in meeting rooms, 
where important decisions are sometimes made, 
CO2 concentrations can reach up to 
1 900 ppm during a 30- to 90-min meeting.5 

Recycling is good, but when it 
comes to air you don´t want what 
others exhaled. At 3 000 ppm every 
18th breath is already used. 3 000 
pmm is not unusual in crowded 
buses or conference rooms.

Plants need carbon dioxide for their photosynthesis. 
Their rest product is oxygen.

Ventilation is the main source for 
reducing CO2 concentration in 
an indoor environment. But if the 
system isn’t cleaned regularly it 
can be counterproductive. The 
system fills with dust and after a 
while it looks like a used vacu-
um cleaner bag.7

DUST

A study published in Springer Nature America 
shows results that are rather convincing.  
 The risk that airline pilots make a mistake increases 
with 50% at the level of 2 500ppm compared to 
results measured in fresh air (close to 400ppm). You 
will find more studies done in different environments 
in “A Review of Cognitive and Behavioral Effects of 
Increased Carbon Dioxide Exposure in Humans”, 
published by NASA in Aug 2016. 

In the Netherlands stern actions are taken 
on indoor climate. In kindergartens and 
schools there are sensors in every class 
or activity room that constantly 
measure CO2 concentrations so that 
abnormalities can be dealt with and adju-
sted as they occur.

part of AsahiKASEI

NDIR sensors will work for 15-
20 years with self calibration. 
The new generation Optical 
Solid State sensor is perfect for 
battery operated units. Mount 
and forget. Look for Senseair 
Sunrise.

www.senseair.com

WANT TO MEASURE AIR QUALITY?
WE HAVE A SOLUTION
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Humans and animals have a reversed process. 
Our cells need oxygen and the rest product is 
carbon dioxide and water.

Connecting Cellular Respiration 
and Photosynthesis

400 ppm is considered 
fresh air

1000 ppm  is normal 
indoor when ventilated

5 000 ppm is a high 
hygienic value 

ppm means part 
per million. This 
means that 400 
ppm of CO2 
equals 400 
molecules out of 
1 000 000.

10 000 ppm and above is really 
dangerous, you will experience 
lack of air etc.


