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Abstract: Hemodialysis machines are critical medical equipment in healthcare facilities for renal replacement therapy in form
of dialysis treatment on solving chronic kidney diseases in Sub Sahara Africa. It is a vital machine which acts as human kidney
by incorporating electromechanical controlled extracorporeal blood paths that leverage pumps and semi permeable dialyzer
membranes to filter the patient’s blood. The biggest challenge to the biomedical engineers in most African hospitals is to
maintain the manufacturer’s safety and performance specification of the haemodialysis equipment. There is a need for effective
maintenance strategy for haemodialysis medical equipment in order to maintain the manufacturer’s set specification to meet
clinical expectations and hence improve its reliability. The overall goal of the research paper is therefore to analyze the
influence of different maintenance strategies and subsequently improve on the reliability of hemodialysis equipment in
healthcare institutions in Kenya. The research will prioritize hemodialysis machine as critical medical equipment and use
comprehensive secondary data to review and analyze the strategic maintenance applied in health institutions to optimize the
best and cost effective strategic maintenance for the hemodialysis medical equipment. The ant colony optimization (ACO)
algorithms may be less expert reliant and avoid uncertainty and ambiguity to determine the best strategic maintenance
management to manage hemodialysis medical equipment in the hospitals. The results will provide an opportunity to technical
engineers to develop a predictive and intelligent management system in the hospitals to minimize or remove the Mean
Downtime (MDT) and Mean time to repair (MTTR) for a failed hemodialysis machines and improve the reliability of the
hemodialysis machine.
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Abstract: Direct film neutron radiography (NR) technique has been used to study internal defects and homogeneity of glass
fiber reinforced polymer composite. In this study, neutron radiography (NR) technique is used to detect any spot or cracks in
any sample because if we find any cracks or defect in the sample by NR, it means that the sample is not homogeneous and the
materials are not perfectly distributed. Tangential Neutron Radiography Facility of 3MW TRIGA Mark-II research reactor has
been utilized in the study. A series of neutron radiography images were taken to determine the optimum exposure time of the
sample. In this experiment, the optimal exposure time is estimated at 40 min and from radiographic images of the sample; we
see that there were no spots found in the sample. By measuring the optical density of any sample we detect the homogeneity of
this sample. Optical density values of different reference positions of the sample have been found to be unchanged and Optical
density values of the central positions of the sample and the reference positions have also been found to be same. These prove
that associated solutions of glass fiber-reinforced polymer composite are not diffused and distributed uniformly. From the

observation of neutron radiographic images of the sample at optimum exposure time and optical density of the sample at a
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different position, it revealed that the glass fiber-reinforced polymer composite is uniformly distributed and no voids, defects,

and cracks could be found in the composite observed in the radiograph. Thus the elemental distributions of the composite are

found to be almost homogeneous. So, the fabrication of the glass fiber-reinforced polymer composite is perfect.

Keywords: Neutron radiography; Optical density; Homogeneity; Internal structure; Defect
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