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Biodiesel is a fuel which is produced from a reaction between a type of fat and 

alcohol in the presence of a catalyst to accelerate the reaction. The production 

process is divided into two main parts: transesterification and washing process. 

 

After transestrification, glycerin and some residuals were produced and settled under 

the biodiesel while water settled down under the biodiesel after the washing process. 

Therefore, there is a need to determine the biodiesel-glycerin interface after 

transesterification process and biodiesel-water after washing process. These steps are 

important for accurate release of glycerin from the container in order to prevent 

wasting of biodiesel and to retain good quality of biodiesel.  

 

Microwave as a method for level measurement can help to detect the position of 

each layer. Our objectives are based on the moving up and down of an X-band 

(10.70 GHz) microwave sensor inside the container to measure the level of each 

layer. Simulation of the theoretical principles of various liquid detection and 
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determination of the purity of washed biodiesel are achieved through the comparison 

between dielectric constants of materials. The microwave detection system is 

monitored by a PC through a program in LABVIEW 8.5 environment which receive 

data from the sensor, control stepper motor movement and analyze and plot the final 

output based on the amplitude of the reflected wave and distance.  

 

The theoretical principles of the detection of multilayer system are simulated by 

MATLAB program for detection of glycerin-biodiesel after transesterification and 

water-biodiesel after the washing processes separately. The behavior of the reflected 

was studied at a distance of 160 mm. Comparing the simulation results and level 

measurement shows the experimental results are in good agreement with theoretical 

values. As our main work is based on the changes of the permittivity elements, it is 

measured after each time of the washing process through VNA (Vector Network 

Analyzer) and recalculated from the reflection profile again by the present 

mathematical method. This method calculates the dielectric constant through the 

relation between elements of permittivity, phase constant and attenuation.The error 

between these methods is about ±0.6. 

  

By comparing dielectric of washed biodiesel at each washing with pure biodiesel, it 

is possible to determine the purity of biodiesel. Generally the results show the 

developed system be able to give the accuracy of level detection of about  ±0.1 mm 

and for the liquid height of 160 mm, it takes around 18 minutes to complete the 

measurement. In conclusion, the software based design has been developed which 

can determine the interface level and purity of biodiesel furthermore. It is flexible, 

easy to control, low cost and user friendly.    
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Biodiesel merupakan bahan bakar yang dihasilkan daripada tindakbalas bahan lemak 

dan alkohol yang dimangkin untuk mempercepatkan tindakbalas. Proses pengeluaran 

ini terbahagi kepada dua bahagian utama : proses pembersihan dan transesterifikasi. 

Setelah transestrifikasi, gliserin dan beberapa sisa akan terwujud lalu  mendak di 

bawah biodisel, air juga akan turun dan mendak di bawah cecair biodisel selepas 

proses pembersihan. 

  

Oleh itu ia memerlukan kajian untuk menentukan bentuk biodisel-gliserin selepas 

proses transestrifikasi dan biodisel-air selepas pembersihan.  Langkah-langkah ini 

sangat perlu bagi menentukan penghasilan  gliserin yang tepat dari bekasnya dan 

menghalang kehilangan biodisel untuk membentuk biodisel yang berkualiti.   

 

Kaedah mikrowave bagi tahap pengukuran dapat membantu pengesanan kedudukan 

bagi tiap-tiap lapisan. Objektif kami berdasarkan kepada pergerakan ke atas dan ke 

bawah Band-X (10.70 GHz) sensor mikrowave di dalam bekas untuk mengukur 
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tahap setiap lapisan. Simulasi bagi prinsip-prinsip teori pengesanan berbagai cecair 

dan penentuan kesahihan biodisel yang dibersihkan  dapat dicapai melalui 

perbandingan antara bahan pemalar dielektrik. Sistem pengesanan mikrowave 

dipantau oleh PC melalui program dalam LABVIEW 8.5  yang menerima data dari 

sensor , pergerakan kawalan motor stepper dianalisis dan diplot keluaran akhir 

berdasarkan kepada jarak dan besarnya pantulan gelombang. Prinsip-prinsip teori 

pengesanan sistem multilayer disimulasikan dengan program MATLAB untuk 

mengesan biodisel-gliserin selepas transesterifikasi dan biodesel-air selepas proses 

pembersihan berasingan.  Keadaan tindakbalas  dikaji pada jarak 160mm. 

Perbandingan hasil simulasi dan pengukuran tahap menunjukkan hasil ujikaji yang 

bersesuaian dengan nilai-nilai teoritikal. 

 

Sebagai tugas utama kami berdasarkan kepada elemen perubahan permitiviti, ia 

diukur setiap kali selepas proses pembersihan melalui VNA (Vector Network 

Analyzer) dan dikira semula daripada profail tindakbalas menggunakan metod 

pengiraan sedia ada. Kaedah ini menghitung pemalar dielektrik melalui hubugkait 

antara elemen permittiviti, fasa tetap dan cair. Kadar kesalahan bagi kedua-dua 

kaedah ini hanya ± 0.6. Dengan perbandingan dielektirk bagi pembersihan biodisel 

dan pembersihan dengan biodisel jati adalah munasabah untuk menentukan 

ketulenan biodesel. Secara keseluruhannya hasil kajian menunjukkan sistem yang 

dihasilkan dapat menentukan ketetapan tahap pengesanan lebih kurang ±0.1mm dan 

bagi ketinggian cecair 160mm, pengukuran mengambil masa 18 minit bagi 

keseluruhannya. Kesimpulannya bentuk asas perisian telah diperkembangkan bagi 

menentukan hubungkait tahap dan ketulenan biodisel dan selain itu  perisian ini 

mudah dikawal, kos yang murah dan mudah digunakan. 
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