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This research paper examines Indoor Air Quality (IAQ) conditions in newly constructed
apartments in Dubai to be more sustainable for residents to have healthier lifestyles.
Enhanced airtightness and chemical-laden materials contribute to IAQ pollution in
these buildings. The study aims to assess pollutant concentrations and variations
based on building height. Measurements were conducted in 12 apartment units using
the WHO's IAQ assessment methodology. Most pollutants were within limits, but
TVOC exceeded the Dubai Municipality's standard, measuring at 2634.4 ug/m®,
approximately nine times higher than the standard. HCHO (163.4 ug/m°®) and
toluene (551.4 pg/m?®) were identified as significant pollutants with potential health
effects. Analysis of pollutant concentrations based on building height revealed higher
TVOC levels in upper areas, with 2,828 ug/m® in the upper area compared to
2,443 ug/m® in the lower area, indicating more severe indoor air pollution in
Ethylbenzene and styrene also highest in upper areas, with ethylbenzene at
122 pg/m?* and styrene at 82 pug/m? in the upper area, potentially due to elevated
sources. Toluene and xylene concentrations were elevated in the middle area, with
toluene at 574 pg/m?® and xylene at 321 ug/m?, likely influenced by materials and
occupant activities. Benzene concentrations were consistent across all heights at
2.94 ug/m?®, suggesting a common source. HCHO concentrations were relatively
consistent but slightly higher in the middle and upper areas, with 171 ug/m?* in both,
likely influenced by ventilation and emissions. While average pollutant concentrations
met WHO standards, many units exceeded recommended limits, requiring targeted
interventions. The study highlights the importance of addressing IAQ concerns and
implementing strategies to reduce indoor air pollutants and improve ventilation.
These findings contribute to IAQ knowledge in Dubai's residential buildings,
guiding policymakers, architects, and developers in effective policies and
guidelines. Further research on seasonal variations and other |IAQ factors is
recommended for better understanding and long-term monitoring. Prioritizing
IAQ in newly constructed apartments is crucial for healthier living in Dubai. The
residential building sector can protect residents’ health by implementing appropriate
measures while delivering upscale living experiences.
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1 Introduction

Dubai’s residential building sector has witnessed notable trends
in the past decade (Alawadi, 2017; Alawadi et al., 2021; Awad and
Jung, 2022). These trends exemplify Dubai’s dedication to
innovation, sustainability, and delivering modern and upscale
living experiences to its residents (Alawadi et al., 2018). Dubai’s
residential building sector has experienced noteworthy challenges
related to Indoor Air Quality (IAQ) pollution (Jung and Awad,
2021a; Awad and Jung, 2021). The significance of ventilation
efficiency in the breathing zone, particularly for evaluating IAQ
during sleep, demonstrates the complexities involved in IAQ
management (Zuo and Malone Beach, 2017). The importance of
designing efficient and healthy buildings, which resonates with the
IAQ challenges in Dubai’s residential sector, is also underscored
(McGill et al, 2015). These challenges have arisen due to the
deterioration of ventilation performance resulting from the recent
enhancement of airtightness in buildings and the increased
utilization of building materials and furniture that contain
substantial amounts of chemical substances in newly constructed
apartments (Jung and Awad, 2021b; Mahmoud et al., 2023a). The
significance of ventilation efficiency in the breathing zone, especially
concerning evaluating TAQ during sleep, highlights the complexities
of TAQ management (Hormigos-Jimenez et al., 2019). The need for
designing efficient and healthy buildings is emphasized in alignment
with the challenges faced in Dubai’s residential sector (Gonzalez-
Lezcano, 2023). The deterioration in IAQ, crucial in establishing a
pleasant and healthy living environment, has naturally raised
concerns (Jung et al., 2021a). Consequently, there has been a
growing awareness of the impact of sick building syndrome,
which has caused social issues in Dubai, further highlighting the
significance of addressing IAQ concerns (Arar and Jung, 2021;
Babich et al., 2023).

The initial occupancy phase of newly constructed apartment
buildings is accompanied by the release of a significant quantity of
chemical substances, posing a threat to the health of the residents
(Jung et al.,, 2022a; Jung and El Samanoudy, 2023). Among these
(HCHO) and Volatile
Compounds (VOCs) are of particular concern, as they can have

substances, formaldehyde Organic
detrimental effects on individuals who spend prolonged periods in
the affected residences, especially those who are more susceptible to
environmental factors such as infants and the elderly (Mushtaha
etal., 2021; Arar et al., 2022; Fantozzi et al., 2022). Exposure to these
compounds can lead to various health issues (Mahmoud et al.,
2023b; Jung and Awad, 2023). They can irritate the mucous
membranes of the eyes, nose, and throat, resulting in dizziness,
vomiting, and headaches (Jung et al., 2021b; Abdelaziz Mahmoud
and Jung, 2023). In more severe cases, individuals may experience
dermatitis and asthma exacerbation due to exposure to these
substances (Jung and Mahmoud, 2022).

In 2013, the Public Health and Safety Department of Dubai
Municipality took the initiative to extensively assess IAQ in various
public
universities, schools, nurseries, kindergartens, and healthcare
centers (Al Qassimi and Jung, 2022; Kharrufa et al.,, 2022). This
comprehensive evaluation led to the establishment of stringent

buildings, encompassing educational institutions,

regulations governing IAQ standards (Jung et al.,, 2021c). As per
the established guidelines, the presence of HCHO should not exceed
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0.08 parts per million (ppm), while the levels of Total Volatile
Organic Compounds (TVOC) must not exceed 300 ug per cubic
meter (pg/m’®) (Arar and Jung, 2022; Jung et al, 2022b).
Additionally, suspended particulate matter measuring less than
10 microns in size (PM;,) should not surpass 150 pg per cubic
meter (pg/m’) during continuous monitoring over 8h before
occupancy (Mannan and Al-Ghamdi, 2021). These stipulations
were implemented to ensure the maintenance of optimal IAQ
conditions, promoting a healthy and safe environment for
occupants in these public buildings (Mushtaha et al., 2020; Ortiz
et al., 2020).

It is crucial to gain a comprehensive and accurate understanding
of the prevailing IAQ conditions to formulate effective policies and
implement improvement measures addressing IAQ concerns in
newly constructed apartments (Zhao et al, 2021; Jung et al,
2022¢). To this end, a survey was conducted to ascertain the
current state of IAQ in newly built apartments (Hildebrandt
et al., 2019). However, this survey’s scope falls short compared to
the comprehensive investigations undertaken in developed nations
(Hou et al., 2023).

The existing surveys about newly constructed apartment houses
have primarily focused on comparing indoor air pollutant
concentrations based on occupancy, time, temperature, humidity,
household size, and measurement location (Yu et al., 2020).
in 1AQ
characteristics are scarce, highlighting the need for further
research in this area (Yin et al, 2022). Given the identified
research gaps, this study aims to employ the World Health

However, studies that evaluate seasonal variations

Organization’s (WHO) IAQ assessment methodology, measure
and analyze TAQ immediately before occupancy in 12 newly
constructed apartment units, and obtain an accurate assessment
of TAQ in a recently constructed apartment.

2 Materials and methods

The comprehensive measurements were undertaken between
December 2022 and January 2023 for an accurate assessment. A total
of 12 units residing in two newly built apartments were included in
the study. The focus of the measurements encompassed various
pollutants, including Total Volatile Organic Compounds (TVOC),
HCHO, and VOCs (Hussien et al., 2023a; Properties, 2023a). These
pollutants were selected to evaluate their presence and levels within
the indoor environment.

2.1 Target buildings

The selected buildings for assessing the IAQ conditions in newly
constructed apartment complexes are Tennis Tower and Bermuda
Views in Dubai Sports City (Figure 1) (Chiesa et al., 2019; Properties,
2023b). The study focuses on six 1-bedroom units within each
building specifically targeted for measurement purposes (Figure 2).
The selected units were stratified based on floor levels to ensure a
comprehensive representation. Each pair of units on different floors
was chosen to be measured, allowing for a diverse sampling
approach (Parkinson et al., 2019). Among the total units
included in the study, low-rise units accounted for one-third,
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FIGURE 1
Tennis tower (left) and Bermuda views (right) in Dubai Sports City.
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FIGURE 2

One bedroom plan of Tennis Tower (left) and Bermuda views (right) showing the measurement points.

middle-rise units accounted for one-third, and high-rise units
accounted for one-third (Zhang et al,, 2021). The distribution of
units across different floor levels exhibited a similar pattern among
the measured units (Table 1) (Foldvary et al.,, 2017).

2.2 Measurement and analysis method

The measurements followed the World Health Organization’s
(WHO) recommended IAQ assessment methodology for newly
built apartments (Singer et al., 2020; Hussien et al., 2023b). The
procedure involved a ventilation period of 30 min, followed by
keeping the target unit’s room open for over 5h (Beko et al,
2020). Subsequently, the openings were sealed, and samples were
collected twice, each lasting approximately 30 min (Zhong et al.,

2022).
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TABLE 1 Comparative analysis of case studies in the United States and United
Arab Emirates (UAE).

Target units

Target buildings

Tennis tower 6 Units (401, 402, 701, 702, 1201, 1202)

Bermuda views 6 Units (303, 304, 603, 604, 1003, 1004)

Consistent with the prescribed test method, the sampling
occurred between 1:00 p.m. and 5:00 p.m. The samples were
collected at the center of the living room in each unit, which
served as the primary sampling location (Ho et al., 2018). To
measure HCHO levels, a portable pump (Flec-FL1001, Sibata)
was employed in conjunction with an ozone scrubber containing
high-purity potassium iodide (KI) (Zhao et al., 2017; Wei et al,,
2020). This configuration effectively eliminated any interference
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FIGURE 3
High-performance liquid chromatography.

FIGURE 4
Gas chromatography-mass spectrometry.

TABLE 2 HCHO analysis conditions.

HPLC Agilient technologies

Detector UV, 360 nm
Column Eclipse XDB-C18 5 um, 4.6 mm x 150 mm
Mobile phase ACN/Water (50/50 V/V)
Analysis Time 30 min
Injection Volume 10 uL
Column Temperature 25°C
Flow Rate 1.0 mL/min
from ozone (Souza et al., 2020). A 2,4-DNPH

(dinitrophenylhydrazine) cartridge coated with 350 mg of
silica was also utilized for HCHO sampling (Zou et al., 2020).

Frontiers in Built Environment

For the collection of VOCs, a Tenax tube was connected to the
same pump, and samples were collected for 30 min (Huang et al.,
2018).

For the analysis of HCHO, a series of standard solutions
ranging from 0.1 to 10 ppm were prepared by diluting the
standard stock solution (Hwang et al., 2017). A calibration
curve was subsequently established using these solutions. The
collected DNPH cartridges were affixed onto a solid phase
extraction (SPE) vacuum manifold and subjected to extraction
using 5mL of acetonitrile of high-performance liquid
chromatography (HPLC) grade (Figure 3) (Zhang et al.,, 2019).
The resulting extracts were then injected into an HPLC-UV
system for analysis. Specific analysis conditions for HCHO can
be found in Table 2.

Regarding the analysis of VOCs, a standard gas was diluted, and
two or three standard substances were prepared within the
concentration range of 0.1-1ppm (Sui et al, 2021). These
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TABLE 3 VOCs analysis conditions.

10.3389/fbuil.2023.1292531

ATD Manufacturer Perkin Elmer
Desorb flow/Outlet/Inlet 40 mL/18 mL/0 mL
Head pressure/Split ratio 13.0 Psi/10:1
Desorption 1st (10 min), 2nd (5 min)
Tube/Trap/Valve/Transfer Temp 300°C/-30°C-300°C/175°C/220°C
GC/MS Manufacturer Agilient Technologies
Temperature program 35°C >> 5°C/min>>220°C (10 min) >> 10°C/min >> 250°C (6.17 min)
Detector MS
Column HP-1 (0.32 mm x 60 m x 1.80 um)

Carrier, flow

Detection energy

He (99.999%), 2 mL/min

TIC(

Scan), m/z:35 - 350

Electron energy

Mode/detection mode

70ev

El/scan

TABLE 4 IAQ measurement results for Tennis Tower and Bermuda views.

Indoor air Mean (ug/m?)  WHO standard (ug/m?3)
pollutants
HCHO 1634 210
VOCs Toluene 551.4 1,000
Benzene 2.78 30
Ethylbenzene 116.2 360
Styrene 80.4 300
Xylene 282.4 700
TVOC 2,634.4 300 (Dubai Municipality)

standards were utilized to establish a calibration curve (Table 3). The
concentration of each standard substance was selected to encompass
potential concentrations found in unknown samples (Hwang and
Park, 2019). Following sample collection, the solid adsorption tubes
were subjected to desorption and concentration processes
(Vardoulakis et al., 2020). Subsequently, two-stage thermal
desorption was performed, and the desorbed samples were
injected into a gas chromatography/mass spectroscopy (GC/MS)
system for analysis (Figure 4) (Kakoulli et al., 2022).

3 Results
3.1 Average concentration of pollutants

The recorded was 25.0°C during the

measurement period, while the relative humidity (RH) was

temperature

measured at 61.4%. Following the assessment of IAQ in a total
of 12 units (six units each from Tennis Tower and Bermuda
Views located in Dubai Sports City) before occupancy, the
average results indicate that all contaminants measured meet
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the recommended standards set by the WHO. The concentration
levels observed were as follows: HCHO measured at 163.4 pg/m?,
toluene at 551.4 pg/m’, benzene at 2.78 pg/m’, ethylbenzene at
2.78 pg/m’, styrene at 80.4 pg/m’, and xylene at 282.4 pg/m’.
Notably, the TVOC level was measured at 2,634.4 pg/m3,
approximately 9 times higher than the standard set by the
Dubai Municipality (Table 4).

Benzene, ethylbenzene, styrene, and xylene were at very low
levels compared to the recommended standards. However, HCHO
levels reached 80% of the WHO’s recommended 210 pg/m’
standard. When comparing the measurement results of each unit
with the WHO’s recommended standards, it is evident that a
significant number of households exceed the established
standards (Figure 5).

Based on these findings, it is imperative to develop targeted
measures to address indoor air pollutants, particularly formaldehyde
(HCHO) and toluene. Intensive actions are required to mitigate
their concentrations and ensure compliance with the recommended
standards.

3.2 Average concentration of pollutants
according to building height

According to the WHO’s IAQ process test method, the average
concentrations of pollutants measured across different building heights
were as follows: for TVOC, 2,443 pg/m’ in the lower area, 2,617 pg/m’
in the middle area, and 2,828 pug/m’ in the upper area.

To provide a comprehensive overview of the pollutant
concentration variations across different building heights, the
following table (Table 5) summarizes the average concentrations
of each pollutant in the buildings’ lower, middle, and upper areas.

While the table provides a succinct summary of the average
pollutant concentrations across different building heights, Figures
6-12 provide a detailed visual representation, offering an additional
perspective on the data distribution and trends observed in the study.
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FIGURE 5
IAQ Measurement results.

TABLE 5 Average concentrations of each pollutant.

Pollutant

Lower area Lower Middle area Middle Upper area Upper
concentration (ug/m?) area SD concentration (ug/mq) area SD concentration (ug/mq) area SD
TVOC 2443.00 N/A 2617.00 N/A 2828.00 N/A
HCHO 148.00 N/A 171.00 N/A 171.00 N/A
Benzene 2.94 N/A 294 N/A 2.94 N/A
Toluene 517.00 N/A 574.00 N/A 561.00 N/A
Ethylbenzene | 108.00 N/A 119.00 N/A 122.00 N/A
Styrene 79.00 N/A 81.00 N/A 82.00 N/A
Xylene 244.00 N/A 321.00 N/A 284.00 N/A
3,000 2,828
2,617
2,443
2,500
"g 2,000
on
= 1,500
S b
o)
Z. 1,000
500
0
Lower Area Middle Area Upper Area
FIGURE 6

TVOC measurement result by measurement position (height).

For HCHO, the average concentrations were 148 pg/m’ in the
lower area, 171 pg/m” in the middle area, and 171 pg/m® in the upper
area (Figure 7). The average benzene concentrations were consistent
at 2.94 ug/m® across all building heights (Figure 8). Toluene
exhibited the highest concentration in the middle area at 574 ug/
m’, 561 pug/m’ in the upper area, and 517 pg/m® in the lower area
(Figure 9).

Frontiers in Built Environment

Regarding ethylbenzene, the highest concentration was detected in
the upper area at 122 pg/m’, followed by 119 pg/m’ in the middle and
108 pg/m’ in the lower area (Figure 10). Styrene demonstrated the highest
concentration in the upper area at 82 pg/m’, 81 ug/m’ in the middle area,
and 79 pg/m’ in the lower area (Figure 11). Regarding xylene, the highest
concentration was found in the middle area at 321 pg/m’, followed by
284 pg/m’ in the upper area and 244 pg/m’ in the lower area (Figure 12).
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FIGURE 7
HCHO measurement result by measurement position (height).
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FIGURE 8
Benzene measurement result by measurement position (height).
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FIGURE 9
Toluene measurement result by measurement position (height).

Analyzing the concentration characteristics of pollutants by
building height, it is evident that substances such as TVOC,
ethylbenzene, and styrene exhibited higher concentrations in the
upper area, with concentrations decreasing in the middle and lower
areas. In contrast, toluene and xylene displayed the highest

Frontiers in Built Environment

574

Middle Area Upper Area

concentrations in the middle area, with concentrations decreasing in
the upper and lower areas. Benzene exhibited similar concentrations
across all building heights. Regarding HCHO, the concentrations in the
upper and middle areas were comparable, while the concentration in
the lower area was lower than in the middle and upper areas (Figure 13).
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Ethylbenzene measurement result by measurement position (height).
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Styrene measurement result by measurement position (height).
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Xyrene measurement result by measurement position (height).

4 Discussion

The findings derived from the IAQ measurements conducted in
the selected apartment units offer valuable insights into the levels of
indoor air pollutants present in Dubai’s residential buildings (Chang
et al.,, 2017). Overall, the HCHO, benzene, toluene, ethylbenzene,
styrene, and xylene concentrations were within the acceptable limits
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Middle Area

321

244

Upper Area

set by the WHO (Ilies et al., 2022). However, it is noteworthy that the
concentration of TVOC was significantly higher than the standard
established by the Dubai Municipality (Martinez et al., 2022).
Certain patterns emerge upon analyzing the average
concentrations of pollutants based on building height (Al-
Hemoud et al,, 2017). The TVOC levels were observed to be

highest in the upper area, followed by the middle and lower
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FIGURE 13

HCHO, VOCs, and TVOC measurement result by measurement position (height).

areas (Chan and Liu, 2018). This indicates that indoor air pollution
may be more pronounced in high-rise units than in their lower-level
2022).
concentrations of ethylbenzene and styrene were also highest in

counterparts (Jung and Al Qassimi, Similarly, the
the upper area, suggesting potential sources of these pollutants at
elevated elevations.

In contrast, toluene and xylene exhibited higher concentrations
in the middle area, implying that factors such as building materials,
furnishings, or occupant activities may contribute to the elevated
levels of these volatile organic compounds, such as household
cleaning products, painting or hobbies activities involving
chemicals, and smoking. The consistent benzene concentrations
across all building heights suggest a common source of this pollutant
within the apartment units.

The average concentration of HCHO demonstrated relatively
consistent levels across all building heights, with slightly higher
concentrations detected in the middle and upper areas compared to
the lower area. This may be attributed to variations in ventilation
and emission sources within the individual units.

The significance of these findings lies in their practical
application for improving indoor air quality in residential
By identifying their
concentration patterns related to building height, our study

buildings. specific  pollutants and
provides crucial data for architects, engineers, and policymakers.
This information can guide the design of ventilation systems, the
selection of building materials, and the development of regulations
to ensure healthier indoor environments. Additionally, recognizing
the elevated levels of certain pollutants in specific building areas can
inform targeted interventions and maintenance practices to mitigate
these risks.

The elevated levels of TVOC, surpassing the standard set by the
Dubai Municipality, underscore the necessity for comprehensive
measures to address indoor air pollution in newly constructed

apartments. Effective strategies should focus on mitigating the
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emissions of volatile organic compounds and promoting the
implementation of proper ventilation systems to enhance IAQ.

Importantly, while the average concentrations of pollutants met the
WHO standards, a notable proportion of individual units exceeded the
recommended limits. This suggests the presence of specific sources or
factors contributing to higher pollutant levels in certain households.
Further investigation and targeted interventions are essential to address
these units exhibiting elevated concentrations of pollutants.

This study comprehensively evaluates IAQ in newly constructed
apartments in Dubai. The results underscore the importance of
addressing indoor air pollution and implementing measures to
ensure healthier living environments for residents. The findings
serve as a foundation for developing policies and guidelines to
improve TAQ in residential buildings, ultimately enhancing the
overall wellbeing of occupants.

While this study provides valuable insights into the indoor air
quality of newly constructed apartments in Dubai, it is important to
acknowledge certain limitations. The dataset primarily focused on
average concentrations of various contaminants and did not extend
to detailed statistical analyses such as calculating standard deviations or
identifying maximum values for each pollutant. Recognizing this, future
studies should encompass a broader data collection scope, allowing for a
more comprehensive statistical analysis. This would include averages,
deviations, maximums, and potentially other statistical measures to
provide a more detailed understanding of indoor air quality variations
over time and across different environmental conditions. Furthermore,
considering the observed higher levels of TVOC in high-end
apartments, future research should also explore the potential
correlation between the number of indoor plants and the
concentration of volatile organic particles, providing insights into
natural methods of improving indoor air quality. Such an expanded
approach would significantly enhance our understanding of indoor air
quality dynamics and contribute to developing more robust health and
safety standards in residential environments.
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5 Conclusion

This study offers valuable insights into the IAQ conditions
prevalent in newly constructed apartments in Dubai. Identifying
trends and challenges in the residential building sector underscores
the significance of addressing IAQ concerns. Measurements conducted
using the WHO’s TAQ assessment methodology indicate that while
most pollutants fall within acceptable limits, TVOC levels exceed the
standard set by the Dubai Municipality, with an average concentration
of 2634.4 ug/m’, approximately 9 times higher than the standard.

Significantly, we observed variations in pollutant concentrations
based on building height, with TVOC concentrations being 2,443 pg/
m? in the lower area, 2,617 pg/m?® in the middle area, and 2,828 pg/m’
in the upper area. HCHO concentrations were relatively consistent
but slightly higher in the middle and upper areas, measuring 171 pg/
m®, compared to 148 pug/m? in the lower area. Toluene showed the
highest concentration in the middle area at 574 pg/m>.

We propose implementing tailored strategies and interventions
specific to each building’s height to address these variations effectively.
For instance, in the upper areas where TVOC concentrations are
highest, strategies could include enhanced ventilation, air purification
systems, and regular air quality monitoring. In the middle areas,
where toluene concentrations are elevated, interventions could focus
on controlling sources of toluene, such as specific building materials
or occupant activities. Similarly, although pollutant levels are
comparatively lower for lower areas, maintaining regular IAQ
assessments and ensuring adequate ventilation would be essential to
prevent any potential increase in contaminant levels. By implementing
these height-specific interventions, it is possible to ensure compliance
with recommended TAQ standards across all building levels, enhancing
the residents’ overall air quality and health safety.

The analysis of pollutant concentrations based on building height
reveals variations in indoor air pollution levels, with specific pollutants
demonstrating higher concentrations in certain areas. These findings
necessitate targeted interventions to mitigate indoor air pollutants and
enhance IAQ, particularly concerning HCHO and toluene. Moreover,
the results indicate that many individual units surpass recommended
IAQ standards, highlighting the presence of specific sources or factors
contributing to heightened pollutant levels. Developing tailored
strategies and interventions is crucial to address these units and
ensure compliance with recommended standards.

To raise awareness among architects, engineers, builders, owners,
and companies using materials with high chemical content, our
findings emphasize these stakeholders’ critical role in creating
healthier indoor environments. Collaborative efforts are needed to
develop and adopt materials and building practices that reduce indoor
pollutant levels. We recommend targeted educational and outreach
programs, incorporating our study’s findings, to inform and engage
these key stakeholders in a dialogue about sustainable and health-
conscious building practices. Our research underscores the shared
responsibility in ensuring TAQ standards are met, and these
collaborative efforts can lead to solutions that benefit all parties
involved, including the residents.

This research significantly contributes to existing knowledge by
providing a comprehensive assessment of IAQ in newly constructed
apartments, underscoring the importance of considering TAQ
during residential building design and construction. The findings
serve as a valuable guide for policymakers, architects, and developers
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in formulating effective policies and guidelines to foster healthier
living environments and enhance resident wellbeing.

Acknowledging the limitations of our study, particularly the focus
on average contaminant concentrations without a detailed statistical
analysis, we suggest that future research endeavors could include a
broader scope of data collection. This expanded approach should
encompass deviations, maximums, and other statistical measures to
provide a more detailed understanding of TAQ variations. Moreover,
focusing on seasonal variations in TAQ characteristics and exploring
additional factors influencing indoor air pollutant concentrations could
further advance the understanding of IAQ in Dubai’s residential
buildings. Implementing long-term monitoring and evaluation
programs can provide valuable data for assessing the effectiveness of
interventions and ensuring sustained improvements in IAQ.

Addressing TAQ concerns in newly constructed apartments is
paramount for creating healthier and more sustainable living
environments in Dubai. By prioritizing IAQ and implementing
appropriate measures, the residential building sector can continue
to deliver modern and upscale living experiences while safeguarding
the health and wellbeing of residents. Our study emphasizes the
importance of addressing IAQ concerns and outlines several key
strategies that can be implemented:

1. Reducing Volatile Organic Compounds (VOCs): Implementing
measures to reduce the presence and emission of VOCs in
residential units. This involves carefully selecting and using
building materials and low-chemical content furnishings.

. Proper Ventilation Systems: Promoting effective and proper
ventilation systems in residential buildings. Adequate ventilation
is crucial for diluting and removing indoor air pollutants,
improving IAQ.

3. Targeted Interventions: Addressing elevated concentrations of
pollutants in individual units through further investigation and
targeted interventions. This suggests the need for custom
approaches depending on the specific sources or factors
contributing to higher pollutant levels in certain households.

. Policy Development and Guidelines: Our findings are a
foundation for developing policies and guidelines to improve
TAQ in residential buildings. Policymakers, architects, and
developers can use this data to formulate effective strategies
for healthier living environments.

5. Public Awareness and Education: Raising awareness among

residents and stakeholders about the importance of IAQ and
the measures that can be taken to improve it.
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