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Abstract 

 
This research was conducted by measuring natural thermal comfort and knowing how much influence the shade plants have on 
natural thermal comfort in the house. Dwellings are grouped into two groups namely dwellings with shade plants and dwellings with 
no shade plants. Static measurement data is carried out with several comfort variables in the form of temperature, humidity, and 
wind speed and then measured using a HOBO temp / RH logger tool with measurement time from 06.00-18.00 WITA. The results 
showed that the average highest temperature for houses with shade plants was 30.2 ° C and houses without shade plants were 31.3°C. 
Then the highest average humidity of residential houses with 73% shade plants and 73% without shade plants, with this humidity is 
in the comfort zone. While the average yield of 0.19 m / s for the highest wind speed of houses without shade plants and 0.65 m / s of 
shade houses. The results of the occupant's comfort survey show that some respondents still feel comfortable but still expect cooler 
conditions of thermal comfort. Respondents adapt to environmental conditions by choosing comfortable and thin clothing and 
reducing activities that cause a lot of sweat. 
Keywords: Thermal Comfort, Shade Plants, Residential Houses, Resident Respondents. 
 

Introduction 
Makassar is one of the strategic areas that has experienced very rapid growth in various sectors and is 

a cause of high growth in housing development. For humans, a home is a place where they can work as 
freely as possible, therefore they need comfort to control personal conditions. Thermal comfort is the 
response felt by the skin's sensing sensor to the temperature in the surrounding environment in the form of 
a hot or cold sensation. Climatic conditions in the vicinity can increase human productivity and health. 
The level of productivity can reach its maximum point if climatic conditions (such as air temperature, 
humidity, wind, rain, etc.) meet human physical needs [3]. 

Thermal discomfort can be caused due to the temperature of the air is too hot and is affected by high 
sunlight radiation. Shading is one factor that needs to be considered to minimize thermal discomfort due to 
direct solar radiation in open spaces [1]. The presence of vegetation can be an important role in urban 
climate and microclimate in buildings. Vegetation in addition to contributing to creating comfort in the 
building space can also provide energy savings [5]. Adult shade plants usually have a branching height of 
more than 3-4 meters with a wide canopy that can provide shade for users. 

Indoor air temperatures can be reduced by placing sun visors from vegetation placed vertically or 
horizontally. Shade plants considered in achieving thermal comfort that can be utilized in the process of 
human adaptation to the environment [4].  

The thermal comfort standard that can be used in Indonesia is SNI T-14-1993-03, for temperature: 
Cool comfortably 20.5 ° C - 22.8 ° C, Optimal comfort 22.8 ° C - 25.8 ° C, Almost comfortable 25.8 ° C - 
27.1 ° C. For humidity, cool comfortable relative humidity of 50% -80%, comfortable optimal relative 
humidity of 70% -80%, almost comfortable relative humidity of 60% -70%.  Good airflow rate of 0.25m / 
s - 1.5m / s [2]. 

This study aims to examine the natural thermal comfort and adaptive behavior of homes in real 
conditions by knowing the neutrality of thermal conditions, the acceptability of thermal conditions, and the  

                                                             
1 Teknik Arsitektur Universitas Hasanuddin 
2 Teknik Arsitektur Universitas Hasanuddin 
3 Teknik Arsitektur Universitas Hasanuddin 
 
 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

Volume VI, Issue XI, November/2019

ISSN NO: 2394-8442

PAGE NO:9



 
 
preferences of the thermal conditions of residents and residents when responding to environmental 

conditions. Based on the description above, it is analyzed the difference between the thermal conditions in 
homes without shade plants and shelter houses with shade measurements by measuring temperature, 
humidity and wind speed.  

 
Methods 

This study uses quantitative and qualitative methods. Quantitative methods are research methods that 
emphasize objective measurement and qualitative ones are the final results in the form of numbers from 
occupants' perceptions taken and put into words categories. The research location is located in the 
residential area of Bukit Baruga Antang, Manggala sub-district, Makassar City, South Sulawesi Province 
(picture 1). 

                 
 

Picture 1. Map Bukit Baruga Antang 
(google maps) 

 
The study was conducted on residential houses which were grouped into two categories, namely 

dwelling houses with shade plants and dwellings without shade plants, with characteristics of floor area of 
≤ 54m², ceiling height ≤3.5 m. Shading plants with criteria have a stem height of about ± 4m from ground 
level, with a canopy of about ±6m in diameter and ± 3m distance from the outer wall of the building. For 
houses with shade plants, the shade plants are in the front part of the house (picture 2).  

 
 
 
 
 
 
 
 
 
 
 
 

 
Picture 2.  shade plant location 
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Then the measured data are thermal comfort, namely temperature, humidity, and wind speed in the 

residence. The room that is measured at the residence is the living room, family room, and bedroom. 
Home orientation is taken with different orientation conditions in a residential environment. The 
occupant's data were taken using a questionnaire that was filled in simultaneously when measurements 
were made namely regarding the level of comfort felt by the occupants.  

The results of the study are divided into two, namely quantitative data which are carried out by 
performing direct measurements using the HOBO temp / RH logger measuring tool on 3 natural thermal 
comfort variables namely temperature, humidity, wind speed, and qualitative data are the results of 
research from questionnaire data distributed to users residential buildings so that it can know the thermal 
sensation felt in the house by residents. 

 
Results and discussion 

Temperature measurement results can be seen in Figure 3, where the air temperature in homes without 
shade plants on 15-30 November 2018 from 06.00: 18.00 WITA shows an average of 30.39 ° C with a 
maximum value 31.27 ° C and a minimum value of 29.72 ° C. Whereas houses with shade plants on 01-16 
December 2018 showed an average of 29.72 ° C with a maximum value of 30.15 ° C and a minimum 
value of 28.96 ° C. From the results shown the temperatures in these houses are far above the comfort 
zone and it can be concluded that the thermal comfort conditions for residential houses in Bukit Baruga 
Antang Housing above the comfort zone are> 27.1 ° C, when compared to the thermal comfort standard 
SNI T-14-1993-03 which is almost comfortable 25.8 ° C - 27.1 ° C. From the results of the t-test, it can be 
concluded that the residential group has unequal temperatures.  

 

 

Picture 3.  Temperature measurement results (°C) of dwellings 

The results of the study of air humidity can be seen in Figure 4, air humidity in dwellings without 
shade plants shows an average of 67% with a maximum value of 73% and a minimum value of 61%. 
Whereas houses with shade plants show an average of 65% with a maximum value of 73% and a 
minimum value of 61%. From these results, it shows that the humidity of the houses in Bukit Baruga 
Antang Housing is quite comfortable because it is in the comfort zone when compared with the SNI T-14-
1993-03 standard indicating the relative humidity of the cool comfort zone is 50% -80%. From the results 
of the t-test, it can be concluded that there is no significant difference in humidity in homes without shade 
plants and shade plants. 
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Picture 4. Results of measurement of humidity (%) of the houses 

The results of the study of airflow velocity can be seen in Figure 5, the velocity of airflow in houses 
without shade plants shows an average of 0.15m / s with a maximum value of 0.19 m / s and a minimum 
value of 0.11 m / s. Whereas dwelling houses that have shade plants show an average of 0.58m / s with a 
maximum value of 0.65 m / s and a minimum value of 0.43 m / s. With this it can be concluded that the 
thermal comfort conditions for houses without shade plants are under the comfort zone and the thermal 
comfort conditions for existing homes in the shade zone are compared to the standard airflow velocity 
0.25m / s - 1, 5m /s [2]. From the results of the t-test, it can be concluded that there are differences in wind 
speed in dwellings with no shade plants and no shade plants. 
 

 

Picture 5. Measurement results of residential airflow velocity 

 
Respondent survey results 

Results from the perception of thermal neutrality can be seen in Table I, measured using a value 
divided into 7 criteria adjusted to ASHRAE scale standards, namely cold (-3), cool (- 2), mildly cool (-1), 
neutral (0), mildly warm (1), warm (2), hot (3). Based on the results obtained in table I in general 
respondents in the group of dwellings where there are no shade plants by 75% and some others choose 
neutral comfort with a percentage of 25%.  
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Whereas for the group of dwellings with shade plants, respondents chose 91.1% for comfortable 

neutral conditions, 7.1% for moderately warm conditions and 1.8% for relatively cool conditions. So it can 
be concluded that respondents in residences with shade plants are already comfortable enough in their 
thermal neutrality conditions are different for respondents in houses without shade plants prefer rather 
warm conditions. 

 
Table I. Thermal neutrality 

Criteria and values  No shade plants (%) No Shade Plants (%) 

Cold -3 0 0 
 

Cool -2 0 0 
 

Somewhat cool -1 0 1.8% 
 

Comfortable neutral 0 25% 91.1% 
 

Somewhat warm 1 75% 7.1% 
 

Warm 2 0 0 
 

Heat 3 0 0 
 

 
The results of the thermal preference survey can be seen in Table II, houses without shade plants are 

seen 95.8% choosing cooler and 4.2% choosing there was no change, while houses with shade plants 
91.1% chose cooler and 8.9% chose no change. 

 
Table II. Thermal preference data 

Criteria and Values No shade plant (%) There is a shade plant (%) 

More cool -1 95.8% 91.1% 
 

No change 0 4.2% 8.9% 
 

warmer 1 0 0 
 

 
While the results the survey for thermal acceptability can be seen in Table III, respondents who chose 

were in accordance with their body condition as much as 31.9% and those who chose not according as 
many as 68.1% for houses that did not have shade plants, while for residential houses there are shade 
plants namely 69.6% choose yes is suitable and 30.4% choose not suitable. 

 
Table III. Thermal acceptance data 

Criteria and Value No shade plants (%) No shade plants (%) 

Yes (appropriate) 0 31.9% 69.6% 
Not suitable 1 68.1% 30.4% 

 
Survey results airflow velocity conditions can be seen in Table IV, in the assessment of wind 

conditions there are 5 values, namely more highly appropriate (-2), quite suitable (-1), appropriate (0), not 
suitable (1), very inappropriate (2). The more toward the positive value, it can be interpreted as residents 
tend to feel inappropriate, whereas if the result is negative, it means that residents tend to feel more 
appropriate wind flow conditions. Table 4 states that houses that do not have shade plants as much as 8.3% 
choose quite suitable, 59.7% choose suitably and 31.9% choose unsuitable. As for residential houses that 
have shade plants 100% choose is suitable. But the residents of the house in Baruga hill housing are still 
hoping for more airflow. 

Table IV. Airflow velocity data 
Criteria and Values No shade plants (%) No shade plants (%) 

Very suitable -2 0 0 
Sufficiently suitable -1 8.3% 0 
It is appropriate 0 59.7% 100% 
Not suitable 1 31.9 % 0 
Very inappropriate 2 0 0 
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The results of the survey of the humidity conditions of the house can be seen in Table V, the 

assessment of the humidity conditions there are 5 values namely very humid (-2), slightly humid (-1), right 
(0), somewhat dry (1), very dry (2). The more positive the value is, it can be interpreted that residents tend 
to feel too dry, whereas if the result is negative, it means that residents tend to feel very humid conditions. 
In table 5 shows that for residences where there are no shade plants, respondents have a humidity 
condition that is suitable for 97.2% and 2.8% for somewhat dry conditions, whereas for residences that 
have shade plants 100% of respondents choose the humidity condition. just right. With this, it can be 
concluded that the humidity conditions in residential houses in Bukit Baruga Antang Housing are quite 
comfortable. 

Table V. Moisture Condition Data 
Criteria and Values No shade plants (%) No shade plants (%) 

Very moist -2 0 0 
Slightly moist -1 0 0 
It's right 0 97.2% 100% 
Somewhat dry 1 2.8% 0 
Very dry 2 0 0 

 
The average occupant activity level is 1, because residents spend more time at home relaxing such as 

lying down, watching, sitting, reading and sleeping. These activities value the level of activity equal to 1. 
Adaptation by the occupants to adjust to environmental conditions ie they more often choose the type of 
clothing that is comfortable enough, not too thick and reduces the use of layered clothing. Adjustments in 
the house are also done by reducing the activity that triggers a lot of sweat. 

 
Conclusions and recommendations 

From the results of the study, we can conclude for the two groups of residential differences that can be 
seen in temperature and wind speed, while for humidity the two groups are the same and have reached the 
comfort zone based on the standards used.  Significant differences can be seen in the wind speed where the 
wind speed in the house with protective plants shows an average value of 0.65 m / s and has reached a 
comfortable standard of 0.25m / s-1.5m / s, this is one of the benefits of protective plants that can add wind 
and connect the wind to the building. Whereas the temperature showed a very small difference of around 
0.67°C. The results of the humidity study for the two groups of dwellings had reached the standard, which 
ranged from 60-80%. Thus the results of the study show the influence of shading of shade plants affects 
wind speed in residential plants that have shade plants. 

Although the results of the study show that the results of high temperatures and have a very small 
difference, overall the respondents still feel comfortable conditions and they still expect conditions for 
thermal comfort even better, the possibility of respondents can still accept the current conditions because 
they are accustomed to the conditions they feel. Further research is needed so that the results of the 
influence of shade plants on thermal comfort are more accurate. 
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