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ABSTRACT 

Truxel-X Prime is a compact, electric concrete mixer truck developed with PERODUA, 

designed to improve concrete transport in busy urban areas. Traditional mixer trucks 

are often too large, hard to maneuver, and depend on fossil fuels, making them 

inefficient in city environments. Truxel-X Prime addresses these issues with a smaller, 

cleaner, and smarter design. It runs on a battery-electric drivetrain and features roof-

mounted solar panels to power the mixer drum, allowing for quieter and eco-friendly 

operation. The modular mixer unit can be detached using a built-in crane, and 

includes an extendable discharge pipe for precise concrete placement, improving 

flexibility and reducing downtime at construction sites. The truck’s design blends 

PERODUA’s local identity with a modern look. It uses bold yellow, grey, and black 

tones for high visibility. The interior cabin is styled in cool grey with black finishes, yellow 

highlights, and blue ambient lighting. A digital control panel allows the operator to 

manage the mixer functions easily. Truxel-X Prime offers a future-ready transport 

solution for medium-scale contractors, urban developers, and municipal projects, 

combining performance, efficiency, and sustainability in one smart package. 
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INTRODUCTION 

 

The growing pace of urban development in Malaysia has led to an increasing 

demand for efficient, compact, and environmentally conscious construction vehicles. 

However, traditional concrete mixer trucks are often bulky, fuel-reliant, and unsuitable 
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for operation within dense urban environments. Their size limits manoeuvrability in tight 

construction zones, and their dependence on diesel power contributes to noise 

pollution, high emissions, and operational costs. These limitations highlight a clear 

need for an updated solution that meets modern construction demands both 

functionally and sustainably. The Truxel-X Prime project was initiated to respond to 

these challenges by reimagining the conventional concrete mixer truck into a more 

compact, intelligent, and eco-conscious transport system. Developed in 

collaboration with PERODUA, the concept reflects a forward-thinking approach to 

urban construction logistics, blending localized design language with clean energy 

technology and modular functionality. 

 

 
Figure 1.1 The picture mood board for the inspiration & picture of final design of the 

transport (Truxel-X Prime) 

 

Early design explorations focused on bold, streamlined vehicle forms inspired by 

industrial strength and mobility. The aim was to produce a mixer truck that not only 

performs efficiently in constrained urban areas but also reflects a modern visual 

identity. Throughout the development process, the focus remained on practicality, 

efficiency, and future-readiness, ensuring that Truxel-X Prime meets the needs of 

medium-scale contractors, municipal infrastructure teams, and urban construction 

sites. By integrating a battery-electric drivetrain, solar-powered mixing system, and 

detachable mixer unit equipped with a discharge pipe, Truxel-X Prime stands as a 

next-generation solution that prioritises operator convenience, sustainability, and on-

site flexibility. The design represents a meaningful shift in how concrete can be 

delivered in rapidly evolving city environments. 

 



  

 283 

MATERIALS AND METHODS 

 

The concept stage began with hand-drawn ideation sketches to explore 

proportions, mixer module placements, and unique design features like the built-in 

crane and solar panel layout. Several visual directions were explored before selecting 

a bold and practical form aligned with PERODUA’s design language. This form 

emphasised both a powerful stance and fluid integration between the cab, mixer 

drum, and energy systems. 

  
Figure 1.3 The picture of idea development and design development sketches 

 

 
Figure 1.4 The picture of making model using pvc board and green foam and  after  

applying putty & duco 

 

To visualise the final form, a scaled-down physical prototype was built using PVC 

board and green foam due to its ease of shaping, strength, and accessibility. The 

structure was refined using automotive-grade putty for surface smoothing and 

coated with Duco spray paint, achieving a clean, professional finish that accurately 

reflected the proposed surface treatment and color scheme (yellow, grey, and 

black). 
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RESULTS AND DISCUSSION/FINDINGS 

 

The final design of Truxel-X Prime reflects a strong response to the initial 

challenges identified in traditional mixer truck systems. From limited manoeuvrability 

to heavy fuel consumption and outdated operational workflows, the project focused 

on resolving these concerns through a more compact, sustainable, and functionally 

advanced transport solution. One of the key breakthroughs was the integration of a 

modular mixer unit that can be detached and placed on the ground using the truck’s 

own crane system. This not only makes the truck more versatile on-site but also allows 

the vehicle to leave the mixer at a location while moving on to the next delivery, 

improving time efficiency and resource management for contractors. The addition of 

an extendable discharge pipe further supports this modular setup, enabling direct 

concrete flow placement at targeted points on the construction site, reducing 

spillage, cleanup, and manual handling. In terms of environmental innovation, the 

truck’s battery-electric drivetrain and roof-mounted solar panel system mark a shift 

away from diesel dependency. The solar energy supports auxiliary systems such as the 

mixer drum operation, contributing to overall energy efficiency while minimising noise 

and carbon emissions, which is beneficial in urban zones with strict environmental 

controls. 

 

CONCLUSION & RECOMMENDATION 

 

Truxel-X Prime is a compact, electric concrete mixer truck designed to solve 

real problems in today’s urban construction sites. Its small size, solar-powered mixer 

drum, and detachable modular unit make it more efficient, flexible, and 

environmentally friendly compared to traditional trucks. Looking ahead, this concept 

has great potential. Building a full-size prototype will help test how the modular mixer 

and solar systems perform on real construction sites. Getting feedback from 

contractors and drivers will also help improve the design further. Truxel-X Prime is not 

just about a modern look; it’s about creating a smart, user-friendly vehicle that fits how 

construction work is changing today. We recommend continuing development by 

testing the design in real conditions, exploring lightweight materials, and working 

closely with users to make sure the truck stays practical, affordable, and future-ready. 
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Figure 1.6 The picture of Environment (Truxel-X Prime) 
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