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Figure 06: Image of green terrace of case study 01(duplex residence),Source: Developed by Author Authors

3.3 Observations & Explorations

The social interactions & and gatherings are listed in a chart on time basis. Activities & and involvement to green roof &
and green wall is analyzed by mapping through plans and sections.

[ Literature Survey ]

[ Selection of Building ]

v

[ Field Monitoring ]

v

[Data analysis & findings ]

Figure 07: Structure of the :
research work

Figure 08: Image of Extensive Green Roof of case study 02
Source: Developed by Authors

Figure 09: Extensive Green Roof of studied house Case Figure 10: Extensive Green Roof of studied house
study 02 (Single residence), floor plan Case study 02 (Single residence), Roof floor plan
Source: Developed by Authors Source: Developed by Authors
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The infrared temperature monitoring sensor was employed to track the air temperature at three distinct points on each
floor of the various buildings. During this stage, measurements were limited to indoor air temperature (Tin) and outdoor
air temperature (Tout), as well as relative humidity (RH%) indoors. The Lutron LM 8102 environment meter was utilized
to measure these parameters at three different locations within the chosen building. Figure 2 illustrates the multi-meter in
action.

a= == s Measuring

E point of
Temperature
& Humidity

Figure 11: Extensive Green Wall of studied house,
Case study 03 (Duplex residence 02),
Ground floor plan. Source: Developed by Author

Figure 12: Extensive Green Wall of studied house
Case study 03 (Duplex residence02), First floor plan
Source: Developed by Author

B
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Figure 13: Image of Extensive Green Wall of case study 03. Source: Developed by Author

CREEPERS, as the most common species for Green to grow vertically

* Creating’s medium to grow more: can create a green wall by climbing up the boundaries.

» Greens growing in terrace spaces give a green view in setbacks.

 Green roofs and walls are one of the most convenient solutions for making the ‘house’ feel like a ‘home’.

4. Results and Discussions

The Duplex House is near about 2650 sq. /ft. The sensitive implementation of trees, grass, shrubs, and creepers has a great
influence on rich presentation value and aesthetical value for both the guest and residential perception. In a Duplex
residence inside is cooler than outside all along the day-time. The temperature of the Duplex Residence was taken at the
point of the dining space on a very near space of green terrace. The indoor temperature of the house is comfortable
temperature according to Graph 01 and Graph 02.
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CASE STUDY 01 DUPLEX RESIDENCE
(26 AUGUST)
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Graph 01: Air Temperature & Humidity
Chart 26thAugust, Case Study
01. Source: Developed by Authors

CASE STUDY 01 DUPLEX RESIDENCE
(27 AUGUST)
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Graph 02: Air Temperature & Humidity
Chart 27thAugust Case Study 01.
(Source: Developed by Authors
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On one of the medium hot days (August 26th), the temperature
ranges from 25.4 C at 7:00 AM Indoor to 33.8 C at 3.00 PM AT
outdoors with a diurnal variation of 8.4C. In case study one
inside remains cooler than the outside during the daytime,
from 7 AM- 7 PM but after 3 PM inside temp is slightly higher
than the previous temperature point. The residential perception
about the green terrace that the terrace is the only reason to
lower downing inside temperature in the daytime is from
7AM-7PM

Time Air Air Humidity
Temperatu | Temperatu | Indoor
re Indoor re Outdoor
(Tin) (Tout)

7:00 am. 254 27.6 82
11:00 am. 30.2 323 60
3:00 pm. 31.1 33.8 71
7:00 p.m. 28.7 292 80

Chart 01 Duplex Residence 26 august

Air Air

Temperature | Temperature

Indoor (Tin) | Outdoor

(Tout)

7:00 am. 272 28.8 84
11:00 a.m. 31.0 33.0 82
3:00 p.m. 318 34.5 65
7:00 p.m. 29.0 29.8 80

Chart 01 Duplex Residence 27 august

From the assembled and data interpretation, it appeared that the humidity of indoors is varied in both day at 26th and 27th.
Indoor Humidity reaches the low points at 11.00 AM at 26th August and to 3.00PM at 27th August. In both day the
humidity was variable to 60 to 85. Four-hour gap between taking the humidity range At that moment, synchronizing with
Tout and achieving the highest values for both temperature and relative humidity (RH%) at 7.00 AM for both 26th and
27th August.In Case Study 2 the Single Floor Residence is near about 1750 sq. /ft. The overall findings of that residence
are the extensive green wall. Different kinds of small, medium and big trees are organized in a designed manner. Spaces
are organized in such a way that the owner can pass through the space to take care of the green circulation. The case study

2 floor level is immediately below the green roof level.
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CASE STUDY 02 SINGLE RESIDENCE
(27 AUGUST)
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Graph 03: Air Temperature & Humidity Chart 26 th
August. Case Study 02(Source: Developed by Authors)

CASE STUDY 02 SINGLE RESIDENCE
(26 AUGUST)
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Graph 04: Air Temperature & Humidity Chart
27" August. Case Study 02
(Source: Developed by Authors)
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Air Air

Temperature | Temperature

Indoor (Tin) | Outdoor

(Tout)

7:00 am. 244 274 75
11:00 a.m. 250 32,0 60
3:00 p.m. 282 332 65
7:00 p.m. 252 292 73

Chart 02 Single Residence (26 august)

Air

Temperatu | Temperatu

re Indoor re Outdoor

(Tin) (Tout)
7:00 a.m. 238 27.5 65
11:00 a.m. 247 28.2 72
3:00 p.m. 25.0 27.0 63
7:00 p.m. 24.0 272 75

Chart 02 Single Residence (27 august)

The temperature ranges from 33.2 C at 3:00 PM at outdoor to
24.4 C at 7.00 AM at indoor with a diurnal variation of 8.8C.
The graph and the chart show that the overall temperature of
the residence is magnificently low than the outdoors. The
residential perception about the house is the roof garden is a
great influencer to cool down the overall temperature of the
apartment.

In Case Study 3 the Duplex Residence 02 is near about 1800 sq. /ft. The compiled data that the maximum outdoor air
temperature at 26th August is 35.2C at 3.00 PM indoor temperature is a maximum of 29.8C at 11.00 PM and it does not
change in different floors. In The temperature range of 27th August from 33.0 C at 3:00 PM at outdoor to 25.7 C at 7.00
AM at indoors with a diurnal variation of 7.3C. The overall findings of that residence are the wall near the living and
dining space is extensively green wall. Different kinds of creepers are used for eye refreshment and aesthetical value.

User feedback was collected via a straightforward questionnaire survey to establish the PMV equivalent. The anticipated
comfort feedback is subsequently juxtaposed with the user's feedback. If both responses align, a conclusion can be drawn
regarding the adequacy of the respective green positions in ensuring thermal comfort. From the questionnaire survey of
the three-case study, it was found that the participants of each residence felt comfortable for their greening. Occupants of
the second 2nd case study where the roof was extensively green roof felt more comfortable than the other two one.

73




Sonargaon University Journal, Vol.4, Issue I & 11, 2024

CASE STUDY 03 DUPLEX RESIDENCE 02
(26 AUGUST)

Air T

ture Indoor (Tin)  =s=Air Temperamre Outdoor (Tout)

5 7:00 a.m. 252 28.8 87
4 [ I S 11:00 am. 29.8 345 76
3:00 p.m. 29.1 352 62
A A e e 7:00 p.m. 26.0 312 81
Graph 05: Air Temperature & Humidity Chart
26" August, Case Study Chart 03 Duplex Residence 02 (26 august)
03 (Source: Developed by Authors)
CASE STUDY 03 DUPLEX RESIDENCE 02
(27 AUGUST)
Ay Temperature Indoor (Tin)  =e=Air Temperature Qutdoor (Tout)
90
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11:00 am. 26.1 295 7
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. 3:00 pm. 293 33.0 60
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Graph 06: Air Temperature & Humidity Chart Chart 03 Duplex Residence 02 (27 august)

27th August, Case Study
03 (Source: Developed by Authors)

5. CONCLUDING REMARKS

This research work is based on the air temperature and humidity measurement of three types of buildings based on three
types of greening. Drawing definitive conclusions poses a challenge, leading to the identification of various findings
derived from three types of experimental data. The analysis of data and the investigation's results contribute to the
recognition of the key insights above, the following major observations can be drawn:

a) At the Measuring point of Temperature and humidity common zones such as the living or dining side of the building,
Tout > Tin is in almost every case.

b) Every three cases have average temperature difference between the indoor and outdoor is almost 7°C.

c) Concerning relative humidity (RH%) after 11.00 AM. indoor RH (%) is getting low. It IS staying low to 3.00 PM in
almost every three cases.

d) case study 02 which has a very extensive green roof has a higher minimum temperature indoors than outdoors. it also
has a lower value indoors than the other two cases.

e) From the questionnaire survey it was found from user perception that the green roof, walls, and terrace are some of
the most convenient solutions for making the ‘house’ feel like a “home’. It does not need much of someone’s time, it
just needs a growing medium.

6. SCOPE AND LIMITATION

In this investigation, we only focused on air temperature and relative humidity (RH%) as key variables. Certain levels of
uncertainty were overlooked. Given that the study took place during the summer season, the disparity in air temperature
and RH% between indoor and outdoor environments was minimal. To enhance precision and validate our findings, it is
imperative to extend the survey to various seasons and locations. Additionally, employing simulation software could offer
a valuable means of verification. Expanding the scope of this research to encompass aspects such as greening systems,
heating, cooling, ventilation, lighting, acoustics, insulation, safety, and security, and conducting surveys across diverse
seasons and locations, will contribute to more accurate and comprehensive results, validated through simulation software.
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