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    Readings were taken from 5 different locations: 
  
Location 1: B242 
Location 2: B239 
Location 3: Copy Room 
Location 4: Staff Kitchen 
Location 5: Terrarium 
o Each location was monitored using our IAQ prototype and 

an Acer netbook. 
o We set the Arduino board to take measurements every 5 

minutes, and rotated between locations every 24 hours 
o Temperature, Relative Humidity, VOC’s, CO, and CO2 

were measured each time 
o We then analyzed the data to identify certain trends based 

upon each location 
 
  
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
This project used an Arduino board in combination with an XBEE shield 
which allows the Arduino board to communicate wirelessly using Zigbee 
for our wireless sensor network (WSN).  The WSN consists of three 
components: gateway, nodes, and software.  The nodes interface with an 
indoor air quality (IAQ) sensor board that was specifically designed to 
mount on and interface through Arduino.  These IAQ boards are capable 
of gathering data on dust, carbon monoxide, VOCs, temperature, and 
humidity.    The IAQ monitor nodes transmit gathered information 
wirelessly through Zigbee to the host. The IAQ sensor assembly and 
wireless transmission is based on the compatibility of the Arduino with 
the XBEE modules either from Max Stream or Digi, depending on which 
shield you incorporate into the design. Possibilities for usage include 
using it as a serial/USB replacement or put it into a command mode and 
configure it for a variety of broadcast and mesh networking options.   

 
 
 
 
 
 
 
 
 
 
 
 
 
To allow for the use of 4 sensors at the same time we used a Syntax 
bare prototype board that measures 3.25 inches by 3.75 inches.  CO 
sensor and its resistor were mounted in the upper left hand corner and 
the VOC sensor along with its resistor was mounted in the upper right 
hand corner.  Since these two components put out a significant amount 
of heat the temperature sensor was mounted in the lower right hand 
corner of the board and facing away from the CO & VOC sensors.  
This configuration was to prevent the heat given off by the sensors 
from interfering with accuracy of measuring room temperature.  The 
dust sensor was mounted in the center of the board with its capacitor 
and resistor being located in the lower left hand corner.  The needed 
connectors were located to the left and right of the dust sensor in a 
configuration to make it compatible for insertion into the Arduino One 
board.  We also added an additional 8 pin connector to each side as a 
ground and power bank to make testing easier. 

Abstract: The focus of this research project was to investigate Indoor Air Quality monitoring technologies,  government 
regulations and policies, and best practices to improve IAQ.  The goal being to minimize the adverse effect of poor IAQ, 
specifically in the classroom environment The investigation involved two parts: development of a cost effective indoor air 
quality prototype sensor unit and the deployment of the unit to monitor 5 different indoor locations.  The data from the 
sample monitoring locations will then be compiled and analyzed.  In addition, researching the literature was instrumental in 
establishing the parameters for testing the environment and conducting experiments.  This provided valuable experiences 
which will be shared with both district teachers and students. 
 

 
  

In recent decades much research has gone into the concept of improving 
indoor air quality, specifically its importance as a public health issue.  
Research has shown that both short term and long term health conditions 
can be linked to the indoor characteristics of buildings.  According to 
ASHRAE, “providing superior IAQ can improve health, work 
performance and school performance, as well as reduce health care costs, 
and consequently be a source of substantial economic benefit”. 

Indoor Air Quality Classroom Project 

Indoor Air Quality Sensor Setup 
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INTRODUCTION 

Project Goals 
o Build experimental IAQ monitoring system with micro gas sensors, 

NI WSN nodes and LabView 
o Compare the performance of the prototype with the professional grade 

GrayWolf IAQ measurement system 
o Deploy IAQ wireless sensors in classrooms and offices to collect IAQ 

data 
o Analyze IAQ data  
o Develop a lesson plan and prepare hardware and software for 

inclusion in a high school classroom 

Prototype Design 

Results 
Prototype Data GrayWolf Data Comparison of Prototype Unit and GrayWolf Sensor 

If we look at the data from the kitchen, the main trend that is  
noticed comes from the VOC.  In both graphs the VOC starts out 
 relatively high, lowers until around 11:30 when it spikes again.   
This can be attributed to the aroma of coffee in the morning hours 
 which faded until the lunch hour when building occupants began 
 to prepare lunch.  Looking at the other data represented,  
Temperature, Relative Humidity, and Carbon Monoxide, both 
 units show that they remain fairly constant from location to 
 location. 
   
Addition of plant to the teacher lab 
Six plants were added to the teacher’s lab to test what effect  
plants have on the CO2 concentration of an area.  The plants  
were placed around the room at a height of around 4.5 feet.  The 
 plants used were: aloe vera, pothos, 2 crotons, and a fern.  The  
GrayWolf senor was then used to monitor the location for 24 
 hours so the results could then be compared to the original 
 teacher lab data.  The comparison shows that the plants lowered  
the CO2 concentration by around 85ppm.  The room’s population  
was kept the same as the original sampling, along with the  
location of the sensor.  This data supports the idea that plants are  
 a viable option for improving indoor air quality. 
 Threshold Test 
 For our threshold test we experimented with five different 
 Parameters; fumes from a soldering iron, coffee, aloe vera, 
 hand sanitizer, and aerosol air freshener.  The prototype 
 was set to record data every 30 seconds.  We were  
 specifically looking at when the readings were produced,  
 and at what point the fumes became noticeable to the  
 room occupants. Based upon the data, a reading of at  
 least 200 ppb is needed for a VOC to be detected by an  
 individual inside the building. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lab without Plants                                    Lab with Plants  
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