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Abstract 
Technological advancements lead to the development of the Thermoflex Jacket  which satisfies a traveller's need for thermal comfort when shifting from one climate  condition to another. Using integrated thermoelectric Peltier technology, the jacket  is the first of its kind to provide heating and cooling functionalities in one wearable  item. The durability and comfort of the jacket is owed to its three-layer fabric which  consists of PU coated nylon, spacer mesh and bamboo fabric. The jacket provides  the tourism the industry with a temperature-regulating, functional and lightweight  sustainable choice. 
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1. Introduction  
The tourism sector entails various travel environments, some of which include cold as  highland areas, while others entail hot and humid tropical environments. Travelers usually  experience thermal stress due to changes in temperatures during their journeys which may  impact their satisfaction and comfort level while travelling.  
With the rise in the use of smart or wearable technologies in tourism industry, there arises a  desire for innovative clothes that promote comfort, convenience and adaptability.  Temperate-regulating clothes designed for wearing will be an important innovation that helps  travellers regulate their body temperatures in accordance with the outside temperatures.
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Thus, our project aims to incorporate a flight-supportive temperature management jacket into  its design, which would specifically benefit those travelling.  
2. Innovation Background  
The proposed innovation is a smart travel jacket for temperature regulation that utilizes  a thermoelectric cooling and heating system, commonly known as a Peltier module. These  can enhance wearer comfort in both hot and cold weather conditions. Next, the jacket is  designed to be lightweight with only 1.3kg weight and travel-friendly that makes it suitable for  long-distance travel. 
For the design, it consists of three fabric layers. The outer layer is made of PU-coated  nylon, which provides wind resistance and water protection. The middle layer uses spacer or  mesh fabric to allow airflow and accommodate electronic components. The inner layer which  has a direct contact with the skin is made from bamboo fabric to ensure comfort and  breathability. Other than that, the temperature regulation is achieved using Peltier element,  supported by a thermal pad and cooper mesh wires for efficient heat distribution. A DS18B20  temperature sensor continuously monitors body and internal jacket temperature. Next, an  Arduino Pro Mini microcontroller together with a MOSFET, controls the power supplied to the  Peltier module which can enabling automatic heating or cooling based on environmental  conditions.  
3. Problem Statement  
As we did our research, we found that a current jacket that exists in the market are usually  made either for warm or cold weather, not both. Furthermore, travellers often travel between  nations with dramatically different climates, ranging from bitterly cold to extremely hot.  Because of this, travellers are forced to decide between practicality and comfort, frequently  taking off and putting on a jacket while travelling.  
Travelers frequently must pack many layers of clothing or buy an extra jacket when they  get there, which adds to the weight of their bags, travel expenses and environmental waste.  Also, travellers might face discomfort and cause inconvenience to wear it for a long time.  Other than that, existing jackets are heavy, not suitable for flights and not versatile. Therefore,  to increase comfort, ease of use, and eco-friendliness, a lightweight and suitable with all  season jacket with heating and cooling features is needed. 
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4. Impacts (SWOT/Business Model)  
Our product, which is a Thermoflex jacket, has its own strengths, including its combined  heating and cooling features, lightweight design, and adaptability to many conditions.  However, the weaknesses include higher production costs and the requirement for cautious  maintenance because of the electrical components. Next, for opportunities as demand for  smart wearables and versatile travel attire rises, particularly due to shifting changing seasons  and an increase in tourism and rental services. Nevertheless, threats like airplane safety issues  and competition from well-known smart clothing companies could have an impact on its  market acceptability.  
5. Potential of Commercialization 
The Thermoflex Jacket has strong commercialization potential due to its practically,  affordability and relevance to the tourism industry. With an estimated production cost of  RM250, the jacket can be sold at a competitive retail price or offered through a rental-based  business model, which is highly suitable for tourists who prefer short-term use. Rental pricing  such as RM75 per day or RM150 per week allows tourism operators to recover costs quickly  while generating continuous revenue.  
The jacket can be commercialized through partnerships with travel agencies, airlines,  airports, hotel, highland resorts and outdoor tourism operators. It is especially suitable for  destinations with variable climates, such as mountainous areas or international travel routes.  As smart wearable technology continues to grow in demand, the Thermoflex Jacket meets  current market trends for multifunctional, lightweight and sustainable travel products.  
Additionally, the use of readily available materials and modular electronic  components makes mass production feasible and cost-efficient. With proper safety  certification and branding, the Thermoflex Jacket has high marketability and the potential to  expand into global tourism and outdoor apparel markets. 
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6. Novelty and Uniqueness  
This smart jacket stands out because of it lightweight and not bulky compared to other  products in the market. This jacket uses small Peltier module to regulate the temperature  efficiently without adding excessive weight. This makes it more comfortable for daily wear and  suitable for long-term use.  
One of the key innovations of this jacket is its ability to provide both heating and cooling  functions. By using Peltier technology, the system can generate heat in cooler conditions and  provide a cooling effect in warmer environments. This dual-function feature allows the jacket  to adapt different temperatures and user needs. 
The material used such as spacer fabric and Heattech help improves heat distribution  and comfort. The spacer fabric creates airflow and prevents direct contact between thermal  system and the skin, while Heattech helps retain warmth. In addition, the copper wires help  spread the heat evenly across the body, avoiding heat concentration in one area.  
Its electronic system powered with a powerbank and controlled by a temperature  sensor, makes the jacket easy and safe to use. Another unique feature is the detachable hood  that can also store the jacket adding a practical creative design. Overall, the thoughtful  design, material, and layering demonstrate meaningful innovation in smart wearable clothing.
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7. Originality (Copyright)  
The materials used in our smart jacket consist of commercially available components  and adapted materials. We use commercialized materials such as PU nylon, copper wire,  Peltier module, sensors, and powerbank. The Heattech fabric is adapted from Uniqlo and is  used as a thermal inner layer integrated into our jacket structure. 
Overall, our jacket design, fabric layering system, the thermal system integration using a  Peltier module and copper wiring, sensors application and detachable hood with storage  function are original ideas developed by our team members. The design was newly created  for this project, and the intellectual property registration is currently pending.  
8. Conclusion  
In conclusion, Thermoflex Jacket manages to solve the issue of thermal discomfort for  travellers moving across different climates. Because of the lightweight insulation, travellers  won't have to wear multiple layers for their trips which makes the travelling process more  convenient. Adding the use of smart, wearable tech combined with heat regulating synthetic  fabrics makes the jacket comfortable, safe, and versatile for extended periods of use.  Thermoflex Jacket is an ideal, wearable smart technology product for the travel and tourism  industry which makes it a remarkable advancement and contribution towards the balance of  smart clothing and sustainable tourism. 
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