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articipatory Sensing is one of the core elements of SC+NTU; it is 
our hope that the students and faculty of NTU will not only 
contribute to the collection of data, but also utilize their own life 

experience and knowledge to assist in the analysis and attribution of 
the data, thus becoming important agents the improvement of the 
campus environment. Recently on NTU’s student exchange Facebook 
page, the presence of the airboxes in classrooms has come to the 
attention of students, arousing enthusiastic feedback. After gaining an 
understanding of the relevant discussions, the team actively invited 
student representatives to discuss the current status of sensing and 
future strategies. The students were also invited to participate in the 
follow-up sensing and data analysis. In addition, we are attempting to 
install outdoor billboards that serve to raise campus awareness of the 
project, build understanding of real-time sensing in general, and enable 
the public to grasp the subtle quantitative changes in the campus and 
urban environments. In addition, the team is also focusing on the 
perspective of air quality in small offices and laboratories. For example, 
the sensing of TVOC emissions caused by the use of laser cutters, and 
the application of this data to construct air diffusion models and 
improvement plans for small spaces.

In recent years, the compound effects of heat islands and air pollution 
have received increased academic attention. The ability to 
systematically understand the interaction of various environmental 
factors from an urban ecology perspective has likewise become a key 
issue when cities think about climate action. Therefore, the team has 
participated in the “Real-time Monitoring and Construction Project of 
the Drunken Moon Lake Urban Ecosystem,” proposed by NTU’s 
Institute of Oceanography. The goal of the project is to highlight the 
important role of Drunken Moon Lake in urban climate regulation and 
campus sustainability, and utilize small-scale, diverse, and long-term 
sensing data to analyze the impact of the lake on the urban 
environment and comfort. Meanwhile, moving in the direction of 
University Social Responsibility (USR), we have also begun to 
cooperate with the Jianguo community in Yingge District to deploy 
sensors in temples and related community field sites to help residents 
understand sources of pollution and the effects on their living 
environment, and begin thinking and working together on an 
improvement plan.
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NTU4AQ Billboard Design 
Completed

With the gradual completion of the deployment of NTU4AQ on 
campus, more and more people inside and outside the campus 
have begun to take notice of the environmental sensor with its 
simple and clean appearance. To reinforce this perception, we 
have designed a durable, practical, and visually appealing 
acrylic laser engraved sign. We used the existing laser engraver 
in our laboratory, and after testing a variety of different text 
thickness, fonts, and ray cut parameters, we have identified the 
optimal design plan that combines suitability for the outdoor 
environment with aesthetic appeal. In the future, one can be 
introduced to the functions and purpose of the sensor just by 
seeing it! 

Start the evaluation of TVOC 
emissions and diffusion 
method of the laser cutter
With the recent rise of the Maker trend, high priced devices 
such as 3D printers and laser cutters have gradually been 
accepted by Makers and small research laboratories. 
However, when placed in general business workplaces and 
factories, the impact on the indoor air quality is significant 
and worthy of discussion. Due to the limited power of 
desktop laser cutters, most are used to cut or engrave acrylic 
or dense wooden boards, and may even process other plastic 
materials (e.g. PVC) due to specific operational requirements. 
Although this equipment utilizes ventilation equipment to 
extract most of the waste emissions outdoors, small amounts 
of suspended particulates and volatile organic compounds 
escape into the indoor space, posing health consequences for 
personnel. The team has installed five airboxes along the 
corridor and outside windows of IPCS2 and deployed three 
airboxes in the G206 indoor space to represent possible 
exposure of three indoor personnel, and the data collection of 
the experimental group has been completed. After collecting 
environmental data of the control group in each period, it is 
hoped that the diffusion effects of the contaminants from the 
laser cutters will be better understood, and feasible 
improvement measures will be proposed. 

04/12
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Meeting and Discussion with the 
NTU Student Union Conference 

(NTUS) on Classroom Air 
Quality

On NTU’s student exchange website, concern has arisen 
among student representatives about classroom air quality. The 
students enthusiastically shared their experiences in the 
classroom, sparking active discussions about indoor air quality. 
Student representatives have also taken the step of actively 
reviewing the university’s relevant policies on this issue. After 
building an understanding of the relevant discussions, the team 
took the initiative to contact student representatives to begin a 
dialogue and explain the current situation and future 
development of current cooperative efforts between the school 
and the team. The meeting mentioned that it is currently 
working with the Academic Affairs Office, focusing on 
monitoring Liberal Arts 101, Common 101, General 102, 
Freshman 102, the general learning open space, and the open 
space on the first floor of the Liberal Arts building, and has 
begun to improve the classroom space of Liberal Arts 101. The 
team also informed the representatives about the installation of 
sensors measuring outdoor air quality and comfort, and the 
goals of improving the indoor and outdoor learning 
environment of NTU. When the latest improvement report is 
released, we will be very pleased to share it with the student 
representatives, so as to facilitate the continuous update of the 
representatives on related issues, and mutually create a better 
living and learning environment for NTU faculty and students.

04/16

Education 101 Spatial Survey
During the winter break, the Office of Academic Affairs carried 
out preliminary air quality improvement measures for Education 
101 classrooms, and our next goal is to continue to pay attention 
to whether these improvement measures are effective, or how to 
adjust the improvement measures to achieve maximum effect. 
Professor Chen Jiakun from NTU’s Department of Public Health 
has cooperated with this project, bringing his students to 
Education 101 to measure the spatial dimensions of the 
classroom. The purpose is to conduct professional airflow 
analysis and thus increase the capabilities for the Education 
building’s future air quality improvement efforts. The academic 
foundation and feasible proposals for the project are gradually 
moving towards the SDG’s of National Taiwan University, 
allowing the students to perceive the dedication of the Academic 
Affairs Office to improve air quality.

04/22
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NTU Drunken Moon Lake Urban 
Ecosystem Real-time Monitoring 

and Construction Project

Installation of MAPS6 at Di 
Gong Temple in Yingge Jianguoli 
The Di Gong Temple in Jianguoli is not only a small place of 
worship, it is also an important center of rest and social 
interaction for many local residents of the community. Originally, 
the team expected to setup the sensor in the local official’s office, 
but after discussing the complexities of land use around the 
temple with local officials, the final installation site was selected 
in the temple itself to be closer to the daily life of residents. The 
team successfully set up a MAPS6 in the Digong Temple on April 
23 to collect air quality data, and hopes to present it onsite in real-
time as a reference for air quality that is legible to the community 
residents. 

04/23

04/22

Urban climate is considered an important factor affecting residents’ health, comfort, economy, and social behavior; and in the process of rapid 
urbanization, original natural features such as ponds, farmland, or woodland are transformed into impervious pavements and buildings, thereby 
transforming the evapotranspiration system formed by soil, vegetation, and water bodies. Changes in urban land use have not only greatly changed 
the balance of water transport in urban areas, but have also reduced the efficiency of air circulation within cities, thereby increasing the risks of air 
pollution and urban heat islands. In recent years, the compound effects of heat islands and air pollution have generated increased academic attention. 
The ability to systematically understand the interaction of various environmental factors from an urban ecology perspective has likewise become a 
key issue when cities think about climate action. 

NTU’s Drunken Moon Lake was originally a pond of Luigongzhen, which has the function of regulating the urban microclimate. It is also one of the 
scenic hotspots enjoyed by campus visitors. In recent years, the water level of the lake has been significantly reduced due to changes in the 
groundwater level. NTU administration has made interventions to improve water quality and pollution problems by creating ecological pools and 
installing aeration equipment at the bottom of the waterfall. With a focus on Drunken Moon Lake’s important role in urban climate regulation and 
sustainability, NTU’s Institute of Oceanography and the SC+ team have begun by planning real-time and systematic monitoring and analysis around 
the lake by expanding and integrating the Institute’s “Walrus/Meteorological Buoy Real-time Observation System” with the NTU4AQ and other 
micro-sensors developed by this project to construct a campus environment real-time monitoring system complete with small-scale, diverse, and 
long duration time sequence; allowing an analysis of the impact of Drunken Moon Late on the surrounding urban ecosystem and comfort. In 
addition to responding to the diversity and complexity of the urban environment and ecology, this project hopes to be applied to related scientific 
models and curriculum development to respond to sustainability challenges of the NTU campus and surrounding urban areas. Teams from both sides 
have visited Drunken Moon Late in late April to complete the first site survey, and plan the use of sensing equipment to correspond to the physical, 
chemical, and biological properties of the field site. 
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Flu Detector Completes Data 
Transmission 

In addition to improving air quality, understanding the 
ventilation system, increasing the air exchange rate, detecting 
changes of indoor carbon dioxide concentration, and controlling 
the flow of people entering and leaving are also topics that this 
project continues to better understand. Although surveillance 
technology, machine learning, and deep learning have been 
gradually popularized in various research units in recent years, 
when it comes to the task of controlling the flow of people 
entering and leaving indoor spaces, the challenge of how to best 
protect personal privacy and identity remains. Most teams 
choose to use Edge computing in combination with the AIOT 
system to allow the visual recognition system to help grasp the 
number of people in a room. At present, the technical cost in this 
area remains high, making it feasible to implement only in the 
most important access corr idors . Considering the 
aforementioned challenges, our team switched to a lower cost 
distance sensing module and attempted to analyze the number of 
people entering and exiting the door through the integration of 
monitoring the status of the door switch with the measurement 
data of the various modules. At present, the construction of 
online transmission infrastructure has been completed. This 
system can simultaneously collect the internal and external 
sensing data of the door, provide follow-up research and testing, 
and verify the feasibility of this concept. 

04/28

The urban outdoor environment is closely related to the comfort and quality of people’s lives, so the topic of human thermal 

comfort in the outdoor environment is becoming increasingly important. Taiwan is located in the subtropical climate zone, and 

the average relative humidity can reach upwards of 70%, making perceived temperature significantly higher than the measured 

temperature. In light of the fact that the United Kingdom, United States, Japan, among others, have set heat-related indicators 

according to national conditions, Taiwan can be considered a country with high heat wave vulnerability, causing some scholars 

to suggest the establishment of related indicators should be done as soon as possible. This project aims to collect environmental 

data such as wind speed, temperature, humidity, light, and particulate through the use of micro-sensors, with the hope of 

utilizing it has a basis for an e#ective evaluation of urban comfort. Additionally, the project team has also began to study related 

indicators of thermal comfort, with the intent of using them as a reference indicator for subsequent dashboards or climate 

services and actions. 

The existing thermal comfort indicators are mostly based on thermal environment factors and human thermal balance as the 

basis to evaluate thermal comfort. Among them, Physical Equivalent Temperature (PET) is based on the Munich Energy 

Balance Model (MEMI) and the Gagge two-node model. The thermal index mainly simulates the physiological reaction of the 

human body under a given thermal environment; converting the outdoor environment temperature to the temperature value 

that an adult human feels indoors. According to the definition of Mayer and Hoppe (1987,  1999), PET is the air temperature at 

which the human body’s heat budget, and the complex outdoor conditions to be converted in a typical indoor environment, 

reach a balance between the core temperature and skin temperature. Although  PET is a physiologically equivalent temperature 

under virtual conditions, it is suitable for actual outdoor conditions, and PET has been included by German city and regional 

planners (VDI, 1998) as an important thermal index for evaluating urban and regional climate planning. Since PET combines 

various climatic and physiological parameters, including temperature, relative humidity, solar radiation air flow, clothing, and 

metabolic rate, it uses the measurement unit of ℃, making it easily legible by the general public, and is at present, mainly 

conducted using the RayMan numerical model. 

The Common Sense of Comfort



SC+NTU  Newsletter     
April 2021 

 

�6

ABOUT OUR TEAM

SC+NTU Work Team

Principal Investigator: Shiuh-Shen, Chien.

Consultant: Jen-Ping, Chen. Ling-Jyh, Chen. Jehn-Yih, Juang.

Executive Consultant: Ming-Kung, Chung. Yi-Huan, Hsieh. Po-Hsiung, Lin.

Work Team: Shao-Yuan, Liu. Fu-Hsiang, Ching. Miao-Jung, Chien.

                        Cheng-En, Lin. Xin, Yan. Tzu-Chun,Chang.

International Degree Program in Climate Change  
and Sustainable Development (IPCS)

The International Degree Program in Climate Change and Sustainable Development, as its 

name suggests, is an interdisciplinary degree program that encompasses a global perspective. 

Established by the College of Science, the program is a joint effort among NTU faculty 

members from both scientific research and humanities backgrounds. In dealing with climate 

change and sustainable development, we instrument in-depth teaching in a wide range of topics. 

Students are required to bring their knowledge and skills to the table and approach 

environmental issues from a multi-angled perspective. They are encouraged to break free from 

traditional views on sustainability and think outside the box. Students are expected to be 

motivated learners, thinkers, analysts, and most important of all, practitioners. Our ultimate 

goal is to cultivate students' ability in interdisciplinary problem-solving in dealing with the 

complexity of climate change issues.
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ABOUT OUR TEAM
Location Aware Sensing System (LASS)

The Location Aware Sensing System (LASS) is an important maker community in Taiwan, 

and it is also the creator of air boxes, water boxes, and other micro-sensing devices. LASS 

focuses on the integration of citizen technology and spatial information, aiming to design 

and implement an environmental sensing system with local characteristics through the 

integration of hardware and software. The community strives to promote open source and 

public welfare as the main axis, and to create customers instilled with a ‘self-creator’ spirit, 

develop low-cost environmental monitoring equipment with an open software and 

hardware architecture so that the public may build a set of sensing systems that meet their 

specific needs through a self-made process. At the same time, LASS also adopts and open 

attitude towards sensing data and allows volunteers to use environmental monitoring data 

uploaded to the cloud system by other partners in the community in order to build a real-

time monitoring network.

CONTACT US ➤ 

Wenshan Community College.  Daxue Village, Taipei City.  

Jianguo Village, Yingge Distrint New Taipei City.  Taiwan Mobile Co., Ltd

h"ps://www.facebook.com/NTUIPCS

PARTNERS  ➤

https://www.facebook.com/NTUIPCS
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