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Tutorial 4: Hemodynamics 
and the Circulatory system



• January 27th 17h00 – 20h00 - online

• Same procedure as first exam (place your 
camera correctly, make sure your 
printer/scanner works etc.) 

• You are allowed 1 A4 page (handwritten!) of 
“formula collection”

• Upload your formula collection in TUWEL until 
Tuesday 25th

• Don’t forget to register

Exam
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• Is already online

• Caution: due by Friday, 21st 12h00 

(So you can ask questions about the correction 
before the exam)

Homework Nr. 5
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1.1 Casson Fluid – Flow Rate
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1.1 Casson Fluid – Flow Rate
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→ 𝜏 𝑟 =
𝑟

2

𝑑𝑝

𝑑𝑥

→ 𝜏 𝑅𝑐 = 𝜏𝑦 → 𝑅𝑐



1.1 Casson Fluid – Flow Rate
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𝑄𝑡𝑜𝑡𝑎𝑙 = = −
𝜋𝑅4

8𝜇

𝑑𝑝

𝑑𝑥
𝐹(𝜉)

𝑄𝑝𝑙𝑢𝑔 = න

0

𝑅𝑐

𝑢 𝑅𝑐 ∗ 2𝜋𝑟 𝑑𝑟

𝑄𝑓𝑙𝑜𝑤 = න

𝑅𝑐

𝑅

𝑢 𝑟 ∗ 2𝜋𝑟 𝑑𝑟
→ Solution:  ca. 13%



1.2 Casson Fluid – Pressure Drop
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• When 𝜏 < 𝜏𝑦 , no flow

• 𝜏 𝑟 increases with 𝑟

• for flow to happen:

→ solve for pressure gradient

1.2 Casson Fluid – Pressure Drop
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𝜏 𝑅 =
𝑅

2

𝑑𝑝

𝑑𝑥
> 𝜏𝑦



1.3 The Heart
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1.3 The Heart
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P=
Δ𝑊

Δ𝑡



1.4 Windkessel Model
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Thanks for your attention!12


