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MODELLING OF LITHIUM ION BATTERY USING METHOD 
OF LINES TECHNIQUE

Rahifa binti Ranom, Norzihani binti Yusof, Noorafiqah birtti Abd Rahim, 
& Saidatul Nur Aisyahtun Sakinah binti Ahmad Jamal

UNIVERSITI TEKNIKAL MALAYSIA, MELAKA 

Abstract
The modelling o f Lithium ion battery involves a large and complex muitiscale system 
measuring from the microscopic system (electrode particles) to that o f the macro
scopic system (the  length of the cell). Furthermore, the time derivative o f 
diffusion-advection model o f charge transport is coupled w ith  an ordinary differential 
equation (ODE) o f potential equation. Therefore, solution to  such model requires an 
efficient and a versatile method namely Method o f lines technique (MOL). The MOL is 
a numerical technique that converts the PDEs into a set o f ODEs in the time variable 
through discretisation process o f spatial derivatives using finite difference scheme. 
The ODEs are then being solved using a built-in ODE solver. The potential discharge 
curve is compared to  an experimental data o f half-cell LiFEP04 cathode. It is shown 
that the technique provides high accuracy solution to  the system, numerical stability 
and computational efficiency.

UTILIZING RENEWABLE ENERGY THROUGH DEVELOPMENT OF 
GREEN ALTERNATIVE LUBRICANT

Muhammad Safwan Bin Rosly, Muhamad Azwar Bin Azhari, Muhamad Asyraaf Bin 
Khairulanuar, Muhammad Abi Dzar Bin Zainudin & Muhammad Bin Otsman

UNIVERSITI TEKNIKAL MALAYSIA, MELAKA

Abstract
The development o f  bio-lubricant which is biodegradable, non-toxic and renewable 
resources are desired since the existing mineral based lubricant are of non renewable 
resources and prone to  environmental issues. W ith increasing concerns o f environ
mental issues, palm oil has been use to replaced mineral oil as lubricant. Zinc Dialkyl 
Dithiophosphate (ZDDP) and Molybdenum Dialkyl Dithiophosphate (MoDTP) was 
introduced into palm oil to improve the tribological properties in order to  make it 
comparable w ith  commercialized mineral based lubricant. Palm oil w ith the addition 
o f ZDPP and MoDTP has shown superior tribological properties with reduction of 
coefficient o f friction and wear scar diameter compared to  SAE 15W-40 mineral 
based lubricant. Addition o f ZDDP at 2wt% and MoDTP a t 0.05wt% into palm oil is 
seen as the most desirable concentration as it surpass the lubrication properties of 
commercialized SAE15W-40 mineral based oil.
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