


5.4 Visualization and Illumination

5.4.1 Results

For visualization and illumination process water was flowed through the loop to

create an air water interface inside the test section. Then with the help of an sy-

ringe provided with different needle diameter as it has been explained in Section

4.6 Exxsol droplets where released inside the water flow. These droplets were illu-

minated through a diffuser wall with three different types of LED: white, red and

green and filmed with a DCC1545M-GL camera with a Grey scale to black and

white. Although in the theory presented in Chapter 2 droplet size is a critical pa-

rameter to study the gravity separation process, as this experiment is to validate

the illumination and visualization process, the droplet diameter is not important so

droplets were made manually.

White LED light is found ti provide the best illumination to visualize the grav-

ity separation process as can be observed in Figure 4.13 and in Figure 4.14.

a) b) c) d)

Figure 5.4: a) & b) White LED. c) Red LED. d) Green LED.

5.4.2 Discussion

Some problems are found while using the Exxsol. As its characteristics are quite

similar to the water, the droplet formation and its flotation and coalescence on the

liquid-liquid interface is almost instantly. Also, some water and air contamination in

the Exxsol and in the needle creates some bubbles which affects the Exxsol droplet

generation.
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As it can be observed above in Figure 5.4 the differences between Green and white

illumination is minimum but with the White LED the focus process was easier.

This illumination let to film the sedimentation process through the crystal walls

and follow it over the camera rail if needed.
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Chapter 6

Conclusions and further

recommendations

6.1 Conclusions

A test section has been designed and built to reproduce the separation process suf-

fered inside gravity separators. The design has been focused in the influence of the

influence of shear over the liquids and over the separation process. The experimen-

tal results gotten show that the designed loop and specially the test section cover

the demands they were made for and can host the separation process and allow to

observe it.

3D printer has been shown as a valid method to manufacture preliminary parts

to develop experiments or at least partly since the transparency through different

methods have been studied and result were not satisfactory. Resistance of the resin

can be insufficient once it gets dried but it allows to check and validate or reject

prototypes before spending money, time and resources on it. The aged of the resin

has been found to be a critical parameter in the resin properties as it was shown

that with the time it was more and more difficult to print a full section.

Illumination and visualization has been presented with a certain grade of succeed.
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There are several possible configurations for the illumination with different final ef-

fects over the visualization so that depending on the liquids used, as a Grey scale of

black and white is used, depending in the different properties between liquids each

configuration can be chosen freely.

6.2 Further recommendations

Experimental results show the necessity of a longer test section to let the droplets

generated to coalesce inside the test section because of the flow speed. The study

of the gravity separation with different flow speeds has to be studied. A printed

section build in resin in a 3D printer can be a valid section for small flow rates it

would be needed to separate it in several printing sections to later be glued with

silicon and a crystal slide would be necessary as a window to be able to observe the

inside. It could has problems with the texture of the boards once the silicon dried.

Anyway it is highly recommended to build one test section in a transparent material

following the dimensions calculated in the theory. Although it can be problematic

due to the small pieces needed the final result would be better and more durable.

Concerning the test section design, even though the one presented in this thesis

works and has been validates, it is recommended to get low the output of the main

liquid flow to avoid problems with hydrodynamic jumps and differences between in-

let and outlet flow. It would be also very important to change water inlet and oulet

from the XY plane to the XZ, it is, the bottom of the test section and incorporate

a separation wall simulating the one present in the gravity separators so the oil has

to flood over it as can be observed in Figure 2.3. This wall could help to keep the

oil going to Tank 2 free of water and regulate the interface in the test section.

To perform further experiments it will be needed to generate water droplets. This

method has to be enough flexible to generate droplets of different diameters and if

possible it has to be able to generate clusters so that the influence of neighboring

droplets can be studies. In previous thesis student have used electric field pulse
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based injection of an electrically neutral water droplet in oil. This method can get

droplets of a very small diameter but it can not generate several droplets without

being in a queue.
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