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Hemodialysis System 
Practical Components



Components

• Heater control

• Proportioning pump 

• Flow pumps

• Temperature measurement

• Conductivity measurement

• Ultrafiltration measurement

• Blood pump

• Safety sensors (AB, BL) 

• Venous Clamp
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Ultrafiltration Measurement

• Flowmeter-Based (Dialysate side) 

• Hematocrit-Based (Blood side)
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Ultrasound Assignment

1. Design an 8-channel ultrasound system based on 
analog beamforming technology. Estimate the cost of 
such system and the advantages/disadvantages of this 
design.

2. Design an 8-channel ultrasound system based on 
digital beamforming technology. Estimate the cost of 
such system and the advantages/disadvantages of this 
design.

3. Provide a survey of the product lines of 5 commercial 
ultrasound imaging system manufacturers. Sort their 
products into categories (low-end, mid-range and high-
end systems). 



Hemodialysis Assignment

• Design a basic hemodialysis system that 
utilizes an ultrafiltration estimation method 
based on hematocrit value measurement.

• Provide a short survey of practical ultrafiltration 
rate estimation methods currently in use by 
hemodialysis companies.

• Provide a survey of the product lines of 5 
commercial hemodialysis system 
manufacturers. Sort their products into 
categories (low-end, mid-range and high-end 
systems). 


