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Abstract 

Introducing a Smart Kitchen Assistant which revolutionizing a culinary experiences with advanced 

features. This innovative system integrates a precision Vegetable Cutter, optimizing meal preparation 
efficiency. And a Storage Space ensures organized ingredients readily available for cooking. UV Light 

Sterilization guarantees hygienic food preparation surfaces, enhancing safety. Additionally, integrated 
Solar Panels promote sustainability, reducing energy consumption and environmental impact. By 

seamlessly combining this technology with sustainable practices, our Smart Kitchen Assistant redefines 
convenience, health, and eco friendliness in modern kitchens. The intersection of culinary innovation 

and sustainability is increasingly vital in today’s world, where environmental concerns and the demand 
for efficient cooking solutions are paramount. This paper explores the role of Smart Kitchen Assistants 

(SKAs) in revolutionizing the culinary landscape by integrating advanced technologies such as artificial 
intelligence, IoT, and data analytics. SKAs enhance cooking experiences by offering personalized 

recipes, meal planning, and inventory management while promoting sustainable practices through 
smart ingredient sourcing and waste reduction strategies. By analyzing user behavior and preferences, 

these assistants not only optimize resource use but also encourage healthier eating habits and reduce 
environmental impact. This research highlights case studies demonstrating the successful 

implementation of SKAs in diverse culinary settings and discusses future implications for the food 

industry, emphasizing the potential for these technologies to drive significant advancements in both 
innovation and sustainability. 
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INTRODUCTION 

Introducing our cutting-edge Smart Kitchen Assistant, a revolutionary device engineered to elevate 

your culinary experience to unprecedented levels of convenience, efficiency, and sustainability. At its 
core lies a UV- sterilizer, ensuring optimal hygiene by effectively sanitizing water and vegetables, 

safeguarding against harmful bacteria and germs. This feature provides 
 

Peace of mind, especially in today's health-conscious world. In addition to its sterilization 
capabilities, our assistant boasts a state-of-the-art 

vegetable cutter, meticulously engineered to 
streamline meal preparation. With precision and 

speed, it effortlessly slices, dices, and julienne 
vegetables to perfection, saving valuable time and 

effort in the kitchen. The days of painstaking 
chopping are behind, freeing you up to concentrate 

on the visual aspects of cooking. 

 
Furthermore, our Smart Kitchen Assistant 

embraces sustainability with its integrated solar 
panel technology. It reduces dependent on existing 

electricity sources by using the sun's power to run 
effectively and safely.  
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This not only minimizes environmental impact but also lowers energy costs, making it a win-win 

solution for both you and the planet. But the innovation doesn't stop there. Equipped with advanced 

artificial intelligence, our assistant learns your culinary preferences and habits, offering personalized 

recipe recommendations and cooking tips tailored to your taste and dietary restrictions. Its seamless 

integration with other smart home devices allows for convenient control and monitoring, whether you're 

adjusting cooking settings or checking on meal progress from anywhere. With user-friendly interfaces, 

including touch screens and voice commands, our Smart Kitchen Assistant makes cooking accessible 

to all skill levels, empowering you to create delicious meals with confidence and ease. Essentially, it's 

a game-changer that modifies how you cook, clean, and use energy—it's more than basically a kitchen 

appliance [1]. 

 

RELAVANCE 

Combining a vegetable cutter, UV water sterilizer, and storage into a single smart kitchen assistant 

box brings numerous advantages: 

1. Streamlined Meal Preparation: The vegetable cutter simplifies ingredient preparation, especially 

beneficial for busy families. It reduces time spent chopping and ensures consistent cuts, leading to 

more appealing dishes and cooking uniformity. 

2. Enhanced Health and Safety: The UV water sterilizer offers a convenient method to purify water, 

crucial for travellers encountering variable water quality. It ensures that drinking and cooking 

water is safe, promoting health and preventing waterborne illnesses. 

3. Optimal Space Utilization: Consolidating these functions into one device maximizes space 

efficiency, making it perfect for compact kitchens or travel scenarios where space is limited. It 

eliminates the need for multiple bulky appliances, saving valuable storage space. 

4. Portability and Convenience: Tailored for traveling families, the smart kitchen assistant box is 

compact and portable, facilitating easy transportation for camping trips, road travel, or vacations. 

Convenience is further improved by its lightweight design, which makes carrying it more simple. 

5. Versatility: Storage compartments within the box not only accommodate food ingredients but also 

utensils, spices, and other kitchen essentials. Because of its adaptability, less additional filing 

options are required, offering thorough arrangement in a single unit. 

6. Integration of Smart Technology: Incorporating smart features like app connectivity or voice 

control enhances the user experience. These advancements enable remote monitoring and control, 

empowering users with greater convenience and oversight over their kitchen tasks. In summary, 

the smart kitchen assistant box is a multifunctional solution catering to various needs related to 

food preparation, water safety, and storage for on-the-go families. It offers unparalleled 

convenience, efficiency, and peace of mind, making it an indispensable companion for travelers 

seeking a seamless kitchen experience wherever their adventures take them [2]. 

 

PARAMETERS 

The smart kitchen assistant box is meticulously designed to meet the unique requirements of 

travelling families. Here's an overview of its design features: 

1. Compact and Portable: The box was designed with transportation in mind and is made of  

sturdy yet lightweight materials, so it can handle the demands of travel. Because of its small size, 

it can simply fit into a variety of travel arrangements, including luggage, car trunks, and 

campsites. 

2. Modular Construction: Featuring a modular design, the smart kitchen assistant box optimizes 

space utilization. Each component, including the vegetable cutter, UV water sterilizer, and 

storage compartments, is strategically placed to maximize functionality while minimizing wasted 

space. 

3. User-Friendly Interface: The design incorporates an intuitive interface for effortless operation, 

catering to users of all skill levels. Whether adjusting the vegetable cutter settings, activating the 



 

Trends in Machine Design 

Volume 11, Issue 3 

ISSN: 2455-3352 

 

© STM Journals 2024. All Rights Reserved 3  
 

 

UV water sterilizer, or accessing storage compartments, the interface is designed to be 

straightforward and user-friendly. 

4. Safety Features: Given the multifaceted nature of the box, safety is of paramount importance. 

The vegetable cutter is equipped with safety mechanisms to prevent accidents, while the UV 

water sterilizer includes built-in safeguards to ensure safe and effective water purification. 

5. Easy Maintenance: The design incorporates qualities that make cleaning and maintenance 

effortless. 

Removable components and detachable parts enable hassle-free cleaning after use, ensuring the 

box remains hygienic and ready for the next adventure. 

6. Durability and Longevity: Designed to endure the rigors of travel, the box prioritizes durability. 

Long-term reliance is ensured by its sturdy structure and high-quality components, which allow 

it to adapt to hard handling as well as regular use [3,4]. 

7. Aesthetic Appeal: Although practicality is vital, aesthetic appeal is also taken into account in the 

overall structure. 

 

Sleek lines, modern finishes, and thoughtful detailing contribute to a visually appealing product that 

enhances the overall kitchen experience, even while on the move. In summary, the smart kitchen 

assistant box seamlessly integrates essential kitchen functionalities into a portable and user-friendly 

solution tailored to the needs of travelling families. Its compact design, safety features, ease of 

maintenance, and aesthetic considerations make it an indispensable companion for enhancing the 

cooking experience wherever adventure takes you. 

 

Components 

1. Casing: We are using a computer CPU casing as the casing for this device. The CPU box is 

partitioned by using steel plate and foam sheet into 4 compartments for placing the components. 

CPU casing dimensions vary based on model and manufacturer. Mid-tower ATX cases, common 

for desktop PCs, typically measure around 18 inches (height) x 8 inches (width) x 19 inches 

(depth).The materials used for making CPU consists of, 

 

 Steel: widely utilized since of its affordability and lifespan. (Figures 1, 2) 

 

 

 
Figure 1. Components. 
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Figure 2. Dimensions. 

 

 Aluminum: Sometimes chosen for its lightweight properties and heat dissipation capabilities. 

 

 Plastic: Found in cheaper or older models, plastic casings were lightweight but less durable 

compared to metal options. 

 

Composite materials: To attain particular characteristics like strength and heat resistance, several 

casings used a mixture of materials. 

 

These materials were used to construct the outer shell of the casing, providing protection and 

structural support for the internal components of the computer [5]. 

 

2. Battery 

• Model: HBL Optimuz 12V 7Ah SMF VRLA Battery (Figure 3) 

• Voltage: 12 volts 

• Capacity: 7 ampere-hours (Ah) 

• Type: Sealed Maintenance-Free (SMF) 

• Technology: Valve Regulated Lead Acid (VRLA) 

• Dimensions: Varies based on specific model, typically standardized for various applications. 

• Weight: Varies depending on the specific model. 

• Maintenance: Requires minimal to no maintenance due to sealed design. 

• Longevity: Designed for extended service life under typical usage conditions. 

• Rechargeable: Capable of multiple recharges, extending lifespan. 

• Safety Features: has built-in safety features to guard for short circuits, overcharging, and 

over discharge. 
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• Environmentally Friendly: Complies with environmental regulations regarding lead and 

Other hazardous materials. 

• Applications: Ideal for a number of uses including surveillance systems, emergency lighting, 

UPS systems, and more. 

• Reliability: enables reliable backup power for vital gadgets in the event of fluctuations or 

outages in power [6]. 

• Manufacturer: Produced by HBL Power Systems Limited, a reputable manufacturer of 

batteries and power electronics. 

 

 
Figure 3. Battery. 

 

3. Speed Control System 

• Model: DC PWM 12V 24V 36V 10A HHO Motor Speed Control Controller (figure 4) 

• Input Voltage: 12V, 24V, 36V (DC) 

• Maximum Current: 10A 

 

 
Figure 4. Speed Controller. 

 

• Control Method: Utilizes Pulse Width Modulation (PWM) 

• Compatibility: Designed to regulate the speed of DC motors across various voltage ranges 

(12V, 24V, 36V) 

• Application: Ideal for do-it-yourself projects combining motor speed adjustment and 

electronic hobby  

• Adjustable Speed: uses PWM technology to enable accurate control over motor speed. 

• Compact Design: Compact form factor facilitates easy integration into electronic setups 

• User-Friendly: Simple interface and controls ensure ease of operation 

• Durability: Constructed with high-quality components to deliver reliable and long-lasting 

performance 

• Safety Features: Potential inclusion of safeguards against over current, overvoltage, and 

overheating for enhanced safety during operation 

• Versatility: Compatible with a diverse array of DC motors utilized in hobbyist projects, 

robotics, automation, and similar applications 

• Wiring: Clearly labelled input and output terminals simplify the wiring process 
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4. Wheel Blade 

 Calculation of wheel time 

• The wheel is running at a speed of 0.5 m/s. The wheel system is claimed to be frictionless.  

• wheel diameter, d= 140 mm= 1 4cm = 0.14m. 

•           u f      = π* =  .14π=  .4 96 . 

• Time taken by the wheel to move by a quarter circumference= 1/0.5*0.4396/4= 0.2198s. 

• Time required for one full rotation= 0.2198*4=0.8792s (figure 5) 

 

Features 

• Efficient cutting: Two blades ensure quick and efficient slicing and chopping, reducing 

preparation time. 

• Versatility: ability to chop a range of fruits, vegetables, and herbs, allowing versatility in the 

kitchen.  

• Precision: Provides precise cutting for uniform slices or chops, enhancing dish presentation. 

• Compact Design: Typically designed to be compact, saving kitchen space and facilitating 

easy storage. 

• Durable Construction: crafted using strong components that guarantee lifespan and 

dependability, such as expensive plastic or stainless steel.  

• User-Friendly: Users of various skill levels are able to operate it thanks to its straightforward 

design and functionality.  

• Safety Features: To reduce the risk of catastrophes while in use, certain versions may come 

with finger guards or additional security features.  

• Easy to Clean: Many cutting wheels are dishwasher safe or feature removable blades for 

effortless cleaning, ensuring hygiene. 

• Time-Saving: Speeds up food preparation, allowing for quick and efficient ingredient cutting. 

• Cost-Effective: Offers an affordable solution for vegetable slicing and chopping compared to 

more complex kitchen gadgets [7]. 

 

 
Figure 5. Wheel blade. 

 

5. Motor 

• Voltage Range: 12V-24V 

• RPM (Revolutions per Minute): 10000-20000 RPM (Adjustable speed) 

• Motor Type: DC Motor (Figure 6) 

• Torque: Offers large torque suitable for high-power applications 

• Size: Standard RS-775 motor size 

• Power: Designed as a high-power motor, ideal for various electronic hobby projects 

• Control: Electronically controllable for adjusting speed and direction 

6         
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• Compatibility: Works with a wide array of electronic hobby kits and projects 

• Versatility: Suitable for diverse applications including robotics, DIY projects, RC vehicles, 

and more 

• Construction: Long-lasting performance is made certain by a sturdy construction. 

• Efficiency: Provides efficient power output with minimal energy loss 

• Mounting: Made to be easily implemented in a variety of designs 

• Usage: Perfect for hobbyists, enthusiasts, and professionals engaged in electronics and 

mechanical projects 

• Safety Features: Potentially include embedded safety features such as safeguards against 

overcurrent 

 

 
Figure 6. Motor. 

 

6. UV sterilizer 

• UV Sterilization: Kills harmful microorganisms on the surface of vegetables and in water 

using UV light (Figure 7) 

• Safe Storage: Provides a safe environment for storing vegetables and water by reducing 

microbial contamination. 

• Easy to Use: Simple operation with easy-to-understand controls for convenient use at home. 

• Compact Design: Space-saving ideas work well in storage spaces or cooks at home. 

• Versatile: Suitable for sterilizing and storing both vegetables and water, ensuring freshness 

and cleanliness. 

• Timer Function: Some models offer a timer feature for setting sterilization durations to 

ensure effective disinfection. 

• Portable: Conveniently easy to carry and lightweight when needed. 

 

 
Figure 7. UV sterilizer. 
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• Energy Efficient: Designed to consume minimal energy, helping to save on electricity costs. 

• Hygienic: Helps maintain cleanliness and hygiene by effectively sterilizing both vegetables 

and water. 

• Odour Control: Some models may include features to help remove unpleasant odors from 

Stored items, keeping them fresh longer [8]. 

 

7. Charging port 

A charging port is a connector or interface used to supply electrical power to charge devices such as 

smartphones, electric vehicles (EVs), laptops, and other rechargeable electronics. Charging ports are 

commonly found on mobile devices, laptops, electric vehicles, and various other battery-operated 

gadgets. These ports allow users to recharge batteries by connecting them to an external power source 

like a wall outlet, power bank, or charging station (Figure 8). 

 

 
Figure 8. Charging port. 

 

8. Emergency light 

• Plate Dimensions in: - 90mm X 12mm X 1mm. 

• LED Dimensions in LxBxH: - 76mmx 5.3mm x 1mm. 

• Thickness:- 2mm 

• Input Voltage: - 5V 

• Max Input Voltage: - 5v (Figure 9) 

 

 
Figure 9. Emergency light 

 

Charging Unit 

1. Solar Unit 

• Solar panel 

• Solar Panel Type: Monocrystalline 
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• Power Output: 20 Watts 

• Voltage at Maximum Power (Vmp): Approximately 17-18 volts 

• Current at Maximum Power (Imp): Around 1.11 - 1.18 amps 

• Dimensions: Vary based on model, typically around 16-18 inches (length) x 13-15 inches 

(width) 

• Weight: Typically about 2-3 pounds 

• Efficiency: High-efficiency solar cells ensure optimal power generation even in low-light 

conditions 

• Durability: Weather-resistant construction with tempered glass and sturdy frame for outdoor 

use [9] 

• Compatibility: Works with various solar charging applications such as lights, small 

electronic devices, and battery trickle charging (figure 10). 

 

 
Fig 10 Solar panel 

 

• Working: The solar charging unit for the combined vegetable cutter storage box and UV 

sterilizer operates as Follows (Figure 11) 

• Solar Panels: Solar panels on the device receive sunlight and transform it into electrical 

energy. T hese panels are typically mounted on the device's top surface to receive maximum 

sunlight exposure. 

 

 
Figure 11. Working of charging unit. 
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• Charge Controller: The charge controller, that has part of the solar charging device, controls 

how much power moves from the solar panels to the battery. Its purpose is to guarantee 

optimal charging and avoid overcharging the battery. 

• Battery Storage: A rechargeable battery maintains the electrical energy produced by the solar 

panels. 

As a power reservoir, this battery stores energy throughout the day for use at night or on dull 

days when sunlight isn't accessible.  

• Power Distribution: The battery's stored energy serves to power the device's functions., 

including the cutting mechanism of the vegetable cutter, the UV sterilization process, and 

other electronic components. 

• Automatic Operation: The device may operate automatically, with sensors detecting sunlight 

availability for charging and battery usage. This ensures seamless operation without manual 

intervention. 

• Efficiency Optimization: The solar charging unit may incorporate features to optimize energy 

efficiency. These include LED indicators to display battery status, energy-saving modes, or 

automatic shut-off functions to prevent over-discharge. Overall, the solar charging unit 

provides a sustainable and environmentally friendly way to power the device. It utilizes 

renewable solar energy to keep the combined vegetable cutter storage box and UV sterilizer 

operational, even in areas without access to traditional electricity sources [10]. 

• Solar charge controller 

 

 
Figure 12. Charge controller 

 

• Solar Charge Controller Type: Intelligent Battery Regulator 

• Input Voltage: Automatically adjusts for both 12 Volts and 24 Volts systems 

• Maximum Current: 20 Amperes 

• Display: LCD Display for convenient monitoring of system parameters and status 

• USB Port: Allows direct charging of small electronic devices using solar energy 

• Charging Modes: Supports bulk, absorption, float, and equalization charging modes for 

optimized battery charging 

• Battery Compatibility: Works with lead-acid, gel, sealed, and flooded batteries 

• Temperature Compensation: Built-in temperature sensor ensures automatic compensation, 

ensuring efficient charging in various conditions 

• Protection Features: Comprehensive protection against overcharge, over-discharge, 

overload, short circuit, reverse polarity, and overheat (Figure 12) 

 

COST ESTIMATION COMPONENTS USED COST 

• UV light source with choke: 200 

• DC motor: 800 

• Solar panel: 1500 
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• Solar power converter: 500 

• Battery: 12 v 1200 

• Wheels: 200 

• Multiwood: 400 

• Metal sheet: 550 

• Paint: 400 

• Emergency light: 50 

• USB ports: 100 

• Other costs: 1000 

 

Total Cost 

The total cost estimated was 6900 (Table 1). 

 

Table 1. Cost estimation. 

Componentsused Cost 

UV light source with choke 200 

DC meter 300 

Solar panel 1500 

Selar power can enter 500 

Battery 12v 1200 

Wheels 200 

Multiwood 400 

Metal sheet 550 

Pairs 400 

Emergency light 50 

Lab ports 100 

Other costs 1000 

Total cost 6900 

 

COMPARISON 

Limitations of Onion Slicermachine (Rajdeep Enterprises, Jasingpur) And Uv Light Sterilizer 

Box (Professional Imaging Inc.) 

• Capacity Limitation: The onion slicer machine and UV light sterilizer box may have limited 

capacities. While the slicer machine can process onions, it may slow down for larger batches, 

and the sterilizer box might have restrictions in terms of the number or size of items it can sterilize 

at once. 

• Size Compatibility; both machines may face challenges accommodating items of various sizes 

and shapes. This could result in inconsistent slicing or sterilization, necessitating manual 

adjustments or potentially leaving some areas inadequately processed. 

• Maintenance Needs: Both machines must undergo routine maintenance in order to continue 

operating effectively.  

• Neglecting maintenance could lead to decreased efficiency, malfunctions, or reduced sterilization 

effectiveness. 

• Speed: Neither machine may operate optimally for high-volume environments. The onion slicer 

machine might not match the speed of manual methods or higher-end slicers, and the sterilization 

process in the UV light box may require prolonged exposure time for effectiveness. 

• Durability: Both machines may have durability limitations depending on their construction. 

Frequent repairs or replacements might be necessary, especially with neglected maintenance or 

extensive use. 
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• Precision: The onion slicer machine may lack precision, resulting in uneven slices or varying 

thickness. Similarly, the UV light sterilizer box might not evenly reach all areas, leaving some 

items insufficiently sterilized. 

• Power Requirements: Specific power requirements for both machines may limit their use in 

locations lacking suitable electrical infrastructure. 

• Cost: Initial purchase costs and ongoing expenses for maintenance, repairs, or replacement parts 

could be significant, particularly for budget-conscious businesses. 

• Skill Requirement: Operating either machine may demand training or experience, posing 

challenges for inexperienced users in achieving optimal results. 

• Limited Functionality: Both machines may be limited in functionality. The onion slicer machine 

may only process onions, while the UV light sterilizer box might have restrictions on the types 

of items it can effectively sterilize. 

 

Name of the Equipment 

Dimension (CM) Weight (KG) 

a. Onion slicer machine (Rajdeep enterprises, jasingpur) 

63.5×30.40×60.96 41 

b. Uv light sterilizer box (professional imaging inc) 

35.5×22×25.5 5 

c. Smart kitchen assistant  

38×32×20 5 (Table 2) 

 

Table 2. Size comparison. 

Name of the 

Equipment 

Dimension (cm) Weight (kg) 

a. Onion slicer 

machine (Rajdeep 

enterprise jwingpur) 

63.5×30-40×60.96 41 

b. Uv light steriliner 

borx (profesional 

imaging Inc.) 

35.5×22×25.5 5 

c. Smart kitchen 

assistant 

38×32×20 5 

 

 
Figure 13. Comparison Graph. 
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This bar chart (Figure 13) shows the weight (in kilograms) of three different kitchen-related items, 

along with their dimensions. 

 

FABRICATIONS 

CASING MAKE 

The 1st step of the fabrication work is the fabrication of casing. For that a CPU body cover is taken 

and it is cleaned, then it is separated into four compartments using aluminium sheets and foam sheets 

(Figure 14). 

 

 
Figure 14. Casing 

 

Cutter Wheel Making 

The cutter wheel is made using multi wood of thickness of 5mm as per the conformed design  

(Figure 15). 

 

 
Figure 15. Cutting wheel. 

 

Assembling Works 

Final Assembly 

O                  f x         ’                    ,     f                        f            k  

(Figures 16–19). 
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Figure 16. Motor fixing. 

 

 
Figure 17. Panel fixing 

 

 
Figure 18. Battery fixing. 
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Figure 19. Final assembly. 

 

CONCLUSION 

In conclusion, the portable project integrating a vegetable cutting unit, ultraviolet sterilization unit, 

storage for essentials, and a solar battery for charging and small-scale power production represents a 

versatile and innovative solution. This multifunctional device holds significant potential for various 

applications, offering convenience and sustainability in diverse settings. The project addresses critical 

needs in emergency response, disaster relief, outdoor activities, and offgrid environments. Its compact 

design and portability make it suitable for deployment in remote locations, contributing to the 

improvement of living conditions and ensuring access to clean and safe food preparation. The inclusion 

of an ultraviolet sterilization unit enhances hygiene practices, mitigating the risk of waterborne diseases 

and promoting health in areas with limited access to clean water. The solar battery further reinforces 

the project's sustainability, reducing reliance on traditional power sources and offering a reliable energy 

solution for small-scale power needs. While the project brings numerous advantages, it is essential to 

acknowledge potential limitations such as size, power consumption, and maintenance requirements. 

 

Overcoming these challenges through thoughtful design and user education will be crucial for 

maximizing the project's effectiveness and ensuring its adaptability to a wide range of scenarios. In 

summary, the portable project amalgamates essential features for food preparation, sterilization, and 

power generation, making it a valuable asset for emergency situations, outdoor enthusiasts, and 

communities with limited infrastructure. With careful consideration of its design, functionality, and user 

accessibility, this project has the potential to make a positive impact on various aspects of daily life, 

emphasizing sustainability, efficiency, and improved living conditions. 
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