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IoT solution to connect and monitor your building)
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In continuation to my previous topics on
Human Centric Lighting & HVAC controls
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Human Centric Lighting Control  



What is IAQ
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We Spend 90% of Our Time 
Indoors.



What is IAQ
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Perception versus reality

Indoor Generation is at Health risk

Tired of feeling tired all the time?



What is IAQ

Restricted | © Siemens 2024 | Suhel Rashid August 2024

VOC control 

Detect hazardous             
gas emissions 

Humidity control

Limit colds and flu

CO2 control

Perform up to 10 
times better

Fine dust control 

Reduce risk of lung 
diseases



Level of  CO2 in Air we Breathe-in
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What is IAQ
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CO2 levels in reality CO2 level (ppm)

EN 13779 (2007) recommendation 400 – 600

Considered good1) <1,000

Level often found in offices1) 1,500

Levels often found in meeting
rooms and schools2) 1,500 – 3,000+

Regulatory limit for a workplace1) 5,000

Unconscious, DEATH >50,000

Recommended and typical levels of CO2

References : 1) Re-thinking Organizational Savings through HVAC, REHVA Journal, April 2018 |
2) Airborne particulate matter in schools classrooms in Northern Italy: Int. J. Environ. Res. Public Health, 2014



What is IAQ
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Increase productivity

1,000 
ppm

2,500 
ppm

Effects of CO2

Score in tests at 
1,000 and 2,500 ppm

Source: NIEHS; Environmental Health Perspectives, http://dx.doi.org/10.1289/ehp.1104789;

Basic activity Use of 
information 

Initiative
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Note: <1’000 ppm is considered good

http://dx.doi.org/10.1289/ehp.1104789


Effective ways to reduce CO2 levels Enhance your airflow and ventilation

Maintain your HVAC system well

Invest in indoor plants



What is IAQ
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What is IAQ
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How does humidity affect transmission rates?

Low humidity Medium humidity High humidity
0% r.h. 40-60% r.h. 100% r.h.

Virus transmission rates are high 
as the viruses remain active and 
in an aerosol.

The viruses are deactivated, 
ensuring minimum virus 
transmission rates.

As the air becomes wetter,
the transmission rate initially 
increases, then decreases due 
to droplets falling out of aerosol.

Transmission
100%

Dry air, high
virus transmission rates

Wet air – transmission rate initially 
increases, then decreases due to 
droplets falling out of aerosol

40…60% humidity,
minimum virus 
transmission rates



What is IAQ
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Transmission
(%)

Recommendations for humidity control

Control of relative 
humidity between
40 and 60%: 

• Colds and flu reduced to 
one third

• Fewer staff absences

• Higher productivity

Relative humidity (%)
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Humidity Control 
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What is IAQ
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What is IAQ
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Where do VOCs come 
from?

All outdoor VOCs contribute to global warming, ozone layer depletion and tropospheric ozone formation

On-road vehicles

Residential heaters
and boilers Chemical, metals 

production

Petroleum refining

Power plants

Outdoors



What is IAQ
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VOC build-up

Sources of VOCs* Furniture
Carpets

Paint
Office equipment

Cleaning materials

Aerosols

Body odours

* VOC = Volatile Organic Compounds

Help avoid headaches and respiratory problems by limiting VOCs 



What is IAQ
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Effects on human body

Some organic substances cause cancer in animals, some are suspected to cause cancer in humans* 

* United States Environmental Protection Agency 

The level of impact 
depends on …
• concentration of VOCs,

• exposure time,

• exposure frequency

Short-term effects Long-term effects

Affects central nervous system 
(headache, anxiety)

Cardiovascular
diseases

Respiratory diseases
(asthma, cancer)

Impacts liver,
spleen, blood

Impacts
reproductive system

Headache

Nose, throat,
eye inflammation

Coughing,
painful breathing

Pneumonia,
bronchitis

Skin
irritation



What is IAQ
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Fine dust pollution matters to everyone 

Fine dust pollution is a worldwide issue 

Sources

Vehicle exhaust

Industry

Power stations

Fuel burning

Natural sources

Fine dust PM = Particulate Matter 
• PM2.5: 0.3 to 2.5 μm diameter
• PM10: 0.3 to 10 μm diameter

Human hair
100 μm 
in diameter

Table salt
70 μm

PM2.5 PM10Mold
8 μm

Pollen
50 μm



What is IAQ
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The danger of fine dust and smog

The damage

PM10+
10+ μm

Blocked by nose

PM2.5
2.5 μm

Can penetrate deep into 
the lungs, causing lung and 
cardiovascular diseases

PM2.5 – 10
2.5 – 10 μm

Blocked in mouth and throat



What is IAQ
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Fine Dust PM 10 & PM2.5 



IAQ Index 
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What is  Indoor Environmental Quality (IEQ)
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IAQ is about the air that we 
breathe, whereas IEQ is about 
the what we breathe, see, hear 
and feel inside a building.  

WHAT is IEQ Vs IAQ ? 

The conditions inside the building. It includes air 
quality, but also access to daylight and views, pleasant 
acoustic conditions, and occupant control over lighting 
and thermal comfort



Sound Pollution   Indoor Environmental Quality (IEQ)
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A human can normally hear sounds between 0 and 130 dB Prolonged exposure to 
loud noises (75 dBA over eight hours a day for years) can lead to hearing loss



Illumination Level   Indoor Environmental Quality (IEQ)
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Tired of feeling tired all the time?

Human Centric Lighting Control  



IAQ & IEQ  Options within Siemens Building Products
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Wired 0-10 Volts 
or 4-20mAmps

QSA2700D, QPA 2060 \...

Wired BACnet IP
BACnet MSTP

QNA2700D.BA1 & 2

KNX- S mode / 
PL / LTE 

QMX, RDG DB51, TC5 ….

KNX- IoT to 
BACnet IP 

QPA289, OCT200.KNBA

LoRa WAN

QNA2820D.EU

IAQ IAQ IAQ IEQ IEQ 



IAQ Monitor Control and Purify 
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Air

Air

Air filter

CO2, r.h., VOC, fine dust CO2, r.h., VOC

Air

Fine dust

Room sensor 
and controller

Cloud 
gateway

Air

Room sensor(s), 
thermostat, damper 
actuator and controller

Monitor Control Purify

Siemens has sensors & 
cloud platform to monitor IAQ 

esp. in existing buildings

Siemens has controls for air 
purification systems

Siemens has wide range of 
sensors, controls & OEM-

partners



IAQ Monitor Control and Purify 
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Air

Air

Air filter

Fine dust

Room sensor 
and controller

Purify

Siemens has controls for air 
purification systems

Negative Ion  Diffuser 



Siemens IEQ Solution
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QNA2700D.BA 1 (BACnet IP)

QNA2700D.BA 2 (BACnet MSTP)
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Connect Box  (Your simple IoT solution to connect and 
monitor your building)



Why Connect Box ? 
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Energy Performance of Building Directive
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Approval from TDRA UAE, Qatar  & Saudi Arabai 
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Introduction to Siemens Connect Box 
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Your simple IoT solution to connect and monitor your building

3rd party 
applications 

(via API)

Connect Box supports 
11 communication protocols, 
connecting a wide range of 
Siemens and third-party building 
devices, wired or wireless



Connect Box Cloud Vs On-Premise
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BACnet IP  Wired IEQ Solution with Connect Box 
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QNA2700D.BA 1 (BACnet IP)

BACnet IP 

Connect Box + Cloud license

1) CWG.BOX-EU                          
2) CWG.L1-M   (200 DP & 1yr)     

 



LoRa WAN  Wireless IEQ Solution with Connect Box 
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Connect Box + Cloud license

1) CWG.BOX-EU                             
2) CWG.L1-IOT   (100 DP & 1yr)     

QNA2820D.EU  



KNX Wired IAQ ( Temp + CO2 + RH) Solution with Connect Box 
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Connect Box + Cloud license

1) CWG.BOX-EU                          
2) CWG.L1-M   (200 DP & 1yr)     

 

5WG11251AB02 KNX PS  
QMX3.P70  Sensor 



KNX Wired IAQ (Brightness + Presence + Temp + CO2 + RH) Solution with 
Connect Box   
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Connect Box + Cloud license

1) CWG.BOX-EU                          
2) CWG.L1-M   (200 DP & 1yr)     

 

5WG11251AB02 KNX PS  
5WG12582DB51  Sensor



KNX Wired IAQ ( Temp + CO2 + RH) Solution with Connect Box   
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Connect Box + Cloud license

1) CWG.BOX-EU                          
2) CWG.L1-M   (200 DP & 1yr)     

5WG11251AB02 KNX PS   
RDG204KNRLP 



KNX IoT to BACnet Gateway for IAQ monitoring 
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In a KNX IoT to BACnet IP gateway Thread 
network, the total number of connected sensors 
and extenders is 100. ● Gateway: A max. of 32 
sensors and 22 extenders can be connected 
directly. ● Extenders: A max. of 32 sensors can 
be connected directly

Extender Sensor

Gateway
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KNX IoT to BACnet Gateway for IAQ monitoring 



KNX IoT Wireless Sensor to BACnet IP wired (Temp + CO2 + RH) Solution 
using Connect Box   
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Connect Box + Cloud license

1) CWG.BOX-EU                          
2) CWG.L1-M   (200 DP & 1yr)     

QPA2892/WI Sensor

OCT200.KNBA

OCT200.KNBA   
QPA2892/WI  Sensor 



KNX IoT Wireless Sensor to BACnet IP wired (Temp + CO2 + RH) Solution 
using Desigo Control point    
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QPA2892/WI Sensor

OCT200.KNBA

OCT200.KNBA   RLP = AED 2812
QPA2892/WI  Sensor RLP = AED 1262

Desigo Control Point 



Time for Live Demo 
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