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eptember marks the beginning of a new semester. The 
SC+ team has had their first communications with the 

Department of Mechanical Engineering. We look forward to 
moving closer towards completion of the project through 
cooperation in different fields. Meanwhile, the summer 
interns also published their results after two months of 
training. They used their diverse imaginations based on what 
they have learned, and gained a wealth of learning and 
growth through their participation in the program. 

In Uganda, that the SC+ team cooperated with the Love Binti 
Women Empowerment Project. The project sent 3 students 
and the MAPS6 miniature sensor to Uganda during the 
summer vacation to conduct a series of research projects in 
the local area. This newsletter will share the team's 

preliminary work in Uganda along with research results. By 
using the micro-sensors to collect data, the team obtained 
the air quality data of women in Uganda who often use open 
fire stoves indoors. It is hoped that these research data can 
help formulate improvement methods, reduce the harm of 
kitchen air pollution to health, and improve the overall quality 
of life and household comfort of Ugandan women. Finally, we 
will also introduce the origins of the Uganda project. If you 
wish to know more about it, please read on!
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Summer Intern Conclusion Report   

After two months of solid training in the IPCS summer 
internship, the interns will publish their results report before it 
finally concludes. The perspectives and contributions range 
from natural sciences to social sciences, assessment to 
applications and more. SC+ assisted with four projects: CO2 
monitoring in the dormitory, estimation of sky openness, air 
quality monitoring on foot in Xinyi business district, and 
preliminary exploration of sensor heat storage. The students 
brought diverse ideas to complete their research, exerted 
extraordinary abilities, and helped formulate varied 
perspectives. We are very happy that the students have learned 
and grown through their participation in the program. 

Monthly Activities Summary

09/01

Discussion with the Department 
of Mechanical Engineering
The work of the Department of Mechanical Engineering is 
primarily directed toward the design and improvement of 
mechanical structures. The current work is mainly divided 
into two parts. 
1. Modularization of the internal loading and unloading 
version 
Using modular assembly and fixed mechanical structure, if a 
single component fails to function in the future, it can be 
quickly disassembled and reassembled with a simple 
mechanical structure and intuitive buttons, so as to achieve 
the purpose of quick repair and maintenance, and avoiding 
the need to dismantle an entire machine and bring it back to 
the lab for maintenance 
2. Outboard Fixture Improvements 
The current frame used to affix the NTU4AQ suffers from 
numerous problems in disassembly and assembly. It is very 
unergonomic and is not sufficiently stable. Therefore, the 
team sought help from the mechanical engineering 
department to design it. Regarding the general stabilizer 
frame and the simple assembly and disassembly system, it is 
now easy to install and disassemble, and when necessary, 
personnel can slowly pull it down without using a wrench.  

09/23
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Uganda Field Research Sharing 
Session 09/26

In August of this year, the student team assisted multinational NGOs in Uganda by utilizing micro-sensors to monitor air 
pollution in rural kitchens. The ongoing Love Binti Women Empowerment Project shared their learning and results from this 
trip to Uganda this month, and it proved very rewarding. First, Cheng En from the Geographical Institute shared information 
about the PM2.5 concentration in households monitored in rural Uganda, and also assisted the organization to measure the 
difference in PM2.5 between new stoves and old stoves when cooking. Then there is the master of data science program, who 
assisted the Love Binti Women Empowerment Project in building an interactive map website, so that the organization's 
message can be more clearly communicated to the audience. Finally, there is Yuhuan, of the entomology department, who 
assisted in the photography of the journey and shot a promotional video for the Love Binti Women Empowerment Project. 
This trip has been fruitful, and the members also held a sharing session on 9/26. If you are interested, feel free to reach out to 
the members for a chat.
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Achievements and Announcements

A preliminary study of sensor data in Uganda 

In developing countries, kitchen air pollution is a common and very serious problem, disproportionally exposing women 
and children to high concentrations of fine aerosols, often without knowing it, which can result in serious health 
problems in the future. When cooking in Taiwan, people are accustomed to using gas stoves, range hoods, and stable fire 
sources, but these are almost impossible to find in 
rural Uganda. In Uganda, village women 
commonly use three-stone stoves and firewood 
as fuel for cooking. However, such stoves often 
produce thick smoke due to insufficient 
firepower and incomplete combustion. Cooking 
in an environment exposed to thick smoke for a 
long time is a major concern for women's health. 
The NTU team cooperated with the local NGO, " 
Love Binti Women Empowerment Project " to 
set up MAPS6 micro-sensors in the kitchens of 
households on 8/5 to monitor the air quality of 
cooking in Ugandan villages, and try to measure 
the pollutant concentrations that Ugandan 
women are exposed to while cooking. 

The Love Binti Women Empowerment Project has been deeply involved in Uganda for many years and has a deep 
connection with local networks. Through the organization's introduction, we successfully entered local kitchens. At first 
glance, we could see that in the Ugandan countryside, the kitchens of the villagers are mostly independent buildings 

made of firewood or bricks. Here, we wanted to 
measure the air quality of households who 
regularly use the kitchen to cook, so the 
sensors were positioned as close as possible to 
where women cook to gain a detailed 
understanding of the state of exposure while 
they are in the kitchen. The internal structure 
of the kitchen and the installation of the sensor 
are shown in the figure 2. 

   SC+ Work Team and Department of Geography Cheng-En Lin 

Figure (1)  

Figure (2)
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Next, we observed the pm2.5 situation of one of the households in the kitchen on a certain day. From the relevant data, 
we can see that the pm2.5 concentration value can be as high as 2079 (micrograms/cubic meter) when beginning to 
cook. It can also be seen that when the kitchen is not in use, the pm2.5 concentration falls to around 54 (micrograms/
m3). In addition, it can also be found that the pm2.5 concentration persists for quite a long time from the time when the 
family starts cooking until the concentration drops to its low point. 

Figure (3) 
The Love Binti Women Empowerment Project understands this problem and has already began to affect changes in 
the way local villagers cook. The group started by improving the combustion efficiency of the kitchen stove. This 
method has two advantages. First, increasing the combustion efficiency can reduce the use of firewood and reduce 
the economic burden of the villagers. Second, the increase in combustion efficiency means that it is less likely to 
generate PM10 and PM2.5 during the cooking process. Therefore, the Love Binti Women Empowerment Project 
went deep into the local area and replaced the three-stone stove with a new-generation stove. However, although the 
stove was replaced, the question now became how much smoke can be reduced by such an improvement and how 
much these improvements help maintain the health of women and girls. Answering these questions was a top 
priority for the Empowerment Project. Therefore, the NTU team compared the current new-generation stoves with 
the traditional three-stone stoves in a home-made controlled environment under realistic conditions.  

First, we built a control environment as shown in the figure 4. The main thing was to restrict outside air flow that 
might affect the interpretation of internal data. We created an entrance and exit of about 1 meter to ensure that there 
is enough air in the internal space for combustion and to ensure the safety of personnel. 

Figure (4)
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The internal instruments and stoves are shown in Figure 5. We placed the sensor at a distance of one meter from the 
two stoves, and placed the sensor at a height of about 80 cm to simulate the height of local women when they cook. 
On the left side, the three-stone stove is placed under the pot with three bricks. The photograph on the right shows the 
new version of the stove. 

Figure (5)

For the design of the experiment, we expected to conduct three combustion tests on the new stove and old stove 
respectively. For each test, a pot of 4 liters of water will be added and heated to a boiling point of 95.4 degrees C. 
During the process of burning, the concentration changes of PM2.5 were recorded with the resolution of one 
stroke per minute. Before beginning the combustion experiment, we ensured that the moisture content of each 
firewood fuel is below 40%, the initial water temperature in the pot is about 25 degrees C, and the pm2.5 
concentration is below 35 (μg/m3). The experiment was conducted alternately between new and old stoves, and 
lasted for three rounds. The purpose was to ensure that each time the new stove and the old stove were tested, 
they had roughly the same test environment.

The test results are as follows. In Figure 6, the red line shows the monitoring results of the old stove, and the blue 
line shows the data of the new stove. By calculating the average pollutant concentration during the combustion 
process, we found that after replacing the old stove with a new stove, pm2.5 dropped from 469.59 to 175.3 (μg/m3), 
pm10 dropped from 364.73 to 124.13, and carbon dioxide dropped slightly from 514.76 to 483.15ppm. It can be seen 
from the cumulative graph that the pm10 and pm2.5 produced by the old stove are significantly higher than those 
produced by the new stove. Figure 7 shows the state of the new and old stoves in three experiments respectively. 
Here, a relatively consistent pattern can be observed in the old stove experiment where the concentration is higher 
in the initial stage, and a zigzag concentration curve appears in the middle stage, and the end with a final 
concentration increase. In each experiment of the new stove, the results varied. In the second instance, the new 
stove showed a similar curve to the old. It is not ruled out that there may have been external factors during the 
experimental operation. But from Figure 7, both the new and old stove experiments show that pm2.5 is highly 
correlated with pm10. PM10 can usually be observed with the naked eye, while PM2.5 is more difficult to see, 
which also means that even when cooking, burning wood produces significant visible smoke, which is not only 
visible PM10, but also contains more harmful pm2.5 pollutants. With regard to carbon dioxide levels, there was no 
obvious fluctuation observed during the cooking process.
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The results of this experiment preliminarily show that the new stove designed by the Love Binti Women 
Empowerment Project can reduce the production of pm2.5 and pm10 by more than half compared to the traditional 
three-stone stove. However, while the new stoves have significantly reduced the generation of fine aerosols, 
according to on-the-spot detection in rural households, even with these reductions the pollutants produced by 
household cooking are staggering. Therefore, for the first experimental suggestion, it is necessary to revise the above 
experimental process of comparing the old and new stoves, and take more samples to ensure that the sampling is not 
producing an abnormal value. Second, according to the experimental results, it can be understood that only 
improving the stove to reduce the air pollution in the kitchen may not be sufficient. In the absence of stable 
household power supply, how improvements might be made to the overall kitchen ventilation efficiency, especially 
passive ventilation, remains a very important follow-up task.  

Finally, the kitchen measurement project not only provides the Love Binti Women Empowerment Project with 
accurately measured scientific data to prove the difference between the new stove and the old stove, but also enables 
the organization to use the data to bring environmental education to the community, helping the villagers understand 
the harm of air pollution and the seriousness of air pollution in the kitchen. Thus, the villagers are empowered to 
generate awareness, and then jointly initiate actions to improve their health, so that the air pollution issue will not be 
a mere advocacy slogan in the local area, but an actual action supported by scientific data. 

Figure (7)

Figure (6)
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Science Tips
 The Origin of the Uganda Plan 

 1. Project Background

In recent years, many non-governmental organizations (NGOs) have invested in 
international  aid  development,  including  international  NGOs  from  other 
countries  serving  in  Taiwan,  local  NGO’s  who  internationalize,  as  well  as 
Taiwanese  NGOs  serving  other  countries.  On  the  one  hand,  these  NGOs 
supplement  the  insufficiency  of  official  aid  diplomatic  relations  and  extend 
Taiwan's  love  to  more  non-diplomatic  countries;  on  the  other  hand,  they  also 
challenge the bilateral political thinking of official aid, turning to universal values 
such as humanitarianism, and cooperate multilaterally with countries with similar 
ideas.  International  development  is  no  longer  just  a  tool  for  establishing 
diplomatic  relations,  but  by  showing  that  Taiwan  can  help,  combined  with  a 
vibrant civil  society with a  strong belief  in freedom and democracy,  it  directly 
shapes Taiwan's soft power. 

However,  with the expansion of  international  development work,  many NGOs are faced with the dilemma of  transition.  At present, 
Taiwan's foreign aid NGOs are mainly divided into three categories. The first category is volunteer humanitarian relief, with a large number 
of people and strong capital, but with short-term or highly repetitive interventions that are difficult to produce long-term benefits. The 
second is technical exchange, sharing Taiwan's economic and scientific and technological achievements with other countries, but these sorts 
of efforts often face difficulty in local application or even cause disturbances to the local ecology. The third is cross-border service/initiative 
linkage, with rich international connections and a high degree of autonomy, but insufficient inter-departmental integration.

In order to enhance the effectiveness of Taiwanese NGOs to generate long-term developmental benefits, appropriately assist the local area, 
and enable various professions to exert the effect of 1+1>2,  this project uses problem-solving-oriented learning as the teaching model; 
targeting communities selected by Love Binti International, carrying out research training, including background information, literature 
review, problem discussion and exploration of solutions. This work is undertaken from a problem-oriented way, using computer and network 
technology  and  other  tools  aimed  at  finding  solutions  to  challenges  facing  natural  resources,  the  environment,  society,  economic 
development, among others encountered by the community. Related efforts include the creation of story maps and the establishment of a 
database system to assist Love Binti conduct more in-depth exploration, evaluation, and analysis in their projects; create solutions to the 
development problems faced by the community; and enhance students' awareness and ability to react to sustainable development issues 
facing their communities.

2. Program content and expected benefits 

The content  of  the project  is  aimed at  the Lulagwe community  in  Mukono province in  central  Uganda and the Love Binti  Women 
Empowerment Project in Soroti  province in eastern Uganda.  The project looks to use technological  tools  to enhance knowledge and 
practical applications of students, NGOs, donors, the government and the general public. There is a systematic understanding of global 
common governance issues such as humanitarian aid and sustainable development to achieve the purpose of interdisciplinary integration. 
The implementation will take 1 month to 1 year to interact with Love Binti and other local community development organizations and 
begin to investigate and accumulate relevant information, eventually leading to the cooperative generation of results that form a base for 
students to practically apply cross-disciplinary knowledge and carry out innovative implementation. 

Due to its location in the center of a region that has experienced widespread conflict in recent years, Uganda has also become the country 
that hosts the highest number of refugees in Africa, from the Democratic Republic of Congo, to Rwanda during the genocide, and refugees 
from the Sudan/South Sudan war, thus attracting many NGO’s and international organizations to enter the country. Although Uganda has a 
pleasant climate, fertile land and rich mineral resources of copper, tin, tungsten and vanadium, the Uganda government has been rated as 

Love Binti founder and IPCS  Ph.D. CandidateYi-Ting Yang 
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one of the most corrupt governments in the world by Transparency International, scoring only 2.4 out of 10. The Taiwan government has also 
introduced exhibition and sales groups to expand the development of the private sector in Uganda. Industries include rubber and plastics, 
packaging, printing, solar energy, ICT products, LED energy-saving lighting equipment, and hardware and machinery. At present, primary 
industry is the most prevalent in the local area.

At present, this collaborative project is the only Taiwanese internship institution within Uganda's NGO environment. Love Binti started with 
a sanitary napkin education and material distribution program. Through the interaction with local women, the plight of women was laid bare, 
and the project developed a women-centered assistance strategy with a focus on sustainable development. It is structured on three models: 
rural empowerment (economic), WaSH (assistance) and cornerstone housing (construction), Love Binti was registered in Uganda, East Africa, 
and Eswatini, South Africa in 2018, becoming a multinational NGO. 

The community where the organization is located is located in the southeast of Uganda, near Lake Victoria, the largest freshwater lake in 
Africa. The lakeside villages mostly rely on fishing for their livelihood. In recent years, the Ugandan government has raised the threshold for 
fishing, such as limiting the number of fishing licenses and increasing the application fee. In addition, due to the impact of climate change, the 
livelihood of fishermen is limited and many face economic hardship. Some fishermen have thus transformed into farmers, but despite their 
hard work, they still struggle to meet the basic needs of their families. Therefore, Love Binti has been implementing rural transformation 
projects here for more than 3 years, investing in sub-projects in the fields of sanitary napkins, tailor training, organic farming, beekeeping, 
clean drinking water, women's empowerment, etc., to improve economic conditions in a project-oriented way. This internship will participate 
in  the  community  empowerment  of  the  rural  transformation  process.  Through  the  model  of  linking  training  centers,  micro-loans, 
cooperatives  and  sales  platforms,  we  will  learn  how  international  NGOs  can  participate  in  the  goals  of  poverty  eradication,  rural 
transformation and sustainable development.

3. Existing assistance programs:

a. Rural training (economic)

Chicken Rabbit Project, Tailor Project, Mushroom Raising Project, Honey Project and Seed Composting Project. The core of the model is to 
empower women in remote villages. Women make up the primary labor force in rural areas. It assists women in developing diverse agricultural 
products  and services,  and promotes micro-business  models  so that  more women can feed their  children,  meet basic  living needs,  and 
cultivate improved living conditions. It also helps them increase their competitiveness, build regional small economic systems for underserved 
communities, become rural project leaders, and promote microeconomic development.

- Training Courses (Skills and Skills Training)

- Micro-loans (investment and input)

- Cooperatives (build platforms and information bridges)

- Production and sales platform (community and external marketing)

b. WaSH (assistance)

Sanitary  tampon  hygiene  education  workshop,  water  resource  project,  toilet  project,  soap 
project, etc. Clean drinking water can effectively solve the problem of public health, physical 
hygiene for women, prevention of dysentery and typhoid in children,  and prevention of the spread of Covid-19 in the face of a global 
pandemic. Clean water resources will bring long-term and more valuable benefits to community development.

c. Cornerstone (Construction)

Construction of classrooms, technical and vocational training centers, upgrading of agricultural storage hardware, medical equipment, etc. By 
connecting  the  community  through improved classrooms and public  facilities,  these  hardware  facilities  will  lay  the  foundation  for  the 
development of a community, combine church and school resources, focus on public interests and establish a system mechanism to help build 
communities.  It will  also guide and collaborate with other organizations to promote large-scale public welfare.  The project engages the 
interests of the community and establishes the goal and vision of self-sustaining poverty alleviation, and hopes to become a model for future 
aid projects.
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ABOUT OUR TEAM

SC+NTU Work Team

Principal Investigator: Shiuh-Shen Chien

Executive Consultant: Ming-Kung Chung; Yi-Huan Hsieh

R&D and Calibration Consultant:  Jen-Ping Chen; Ling-Jyh Chen;  Jehn-Yih Juang; Po-Hsiung Lin 

Taipei Field Consultant: Jen-Ping Chen; Jehn-Yih Juang; Po-Hsiung Lin;

                                               Chih-Hao Hsieh;  Chin-Lin Wei

THOD Consultant:  Jen-Ping Chen; Sheng-Lin Chang; Horng-Huei Liou 

Work Team: Miao-Jung Chien; Wei-Jhe Chen; Cheng-En Lin;

                         Xin Yang; Tzu-Chun Chang; Rong-Cih, Chang; Tzu-Ya, Wang; Chieh-Hsiang, Fan

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.

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

Transit-Hospital-Oriented Development(THOD) Work Team

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

PARTNERS  ➤

https://www.facebook.com/NTUIPCS
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