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Dersin Koordinatori

Kamuran A. KADIPASAOGLU

Dersi Veren(ler)

Asistan(lar)i

Dersin Amaci Kalp ve arteriyovendz yapilarin anatomisi, fizyolojisi ve patolojisinin etimolojik ve
kavramsal olarak anlasiimasini saglar, kardiyovaskiler sistem ve mekanik dolagim
yardim modalitelerinin modelleme ve simulasyonunun temellerini 6gretir.

Dersin igerigi Kalbin, arter ve toplardamarlarin tasarimi (anatomisi), islevi (fizyolojisi) ve islev

bozukluklar (patoloji) matematiksel ve fiziksel yasalara ve mihendislik ilkelerine
dayali olarak aciklanir. Kardiyovaskiiler sistemin matematiksel, hidromekanik ve
elektriksel analoglarini gelistirmeye ydnelik ydntemler agiklanir. Cesitli ilgili
patofizyolojiler, Matlab kullanilarak modellenir ve simiile edilir. Konjestif Kalp
Yetmezliginin tedavisi icin Mekanik Dolagim Destegine dahil olan cihazlar ve klinik
sUrecler incelenir.

Opsiyonel Program
Bilesenleri

Yok

Ders Ogrenim Ciktilari

1 Ogrenciler kalp yerine pistonlu pompa, damar yerine uyumlu borular ve kan yerine Newton tipi akiskan

kullanilacak sekilde temel bir anlayis gelistirir.

2 |Ogrenciler kan akis mekanizmalari, kardiyak fonksiyonunun regiilasyonu ve kardiyovaskiiler saglik ile

hastaliklar arasindaki iliski hakkinda bir anlayis kazanir.

3 Ogrenciler, kan basinc, kalp atis hizi ve kalp debisi élciimleri gibi kardiyovaskiiler sistemle ilgili verilerin

nasil elde edildigini ve bunlarin nasil analiz edilebilecegini 6grenir.

4 Ogrenciler, ventrikiiler sistolik elastans ve diyastolik kompliyans, vaskiiler empedanslar ve

atriyoventrikiler eslesme calismalarina zaman ve frekans alani analiz tekniklerini uygular.

5 Ogrenciler, Kardiyovaskiiler Benzetim Devresi modelinde normal ve patolojik kardiyovaskiiler fizyolojileri

simile etmek icin dogrusal zamandan bagimsiz geri besleme kontrol tekniklerini uygular.

Haftalik Konular ve ilgili On Hazirhk Calismalari

Hafta [Konular

On Hazirlk

1 Introduction: Medical Scientific History Milestones in Cardiology &
Cardiac Surgery Medical Etymology

Further reading from given textbooks
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Cardiovascular System Anatomy and Physiology -Time Domain
Analysis : P-t and V-t diagrams -Pressure-Volume Plane Analysis: P
V Loops

Further reading from given textbooks

Objective Measures of Function/Dysfunction Cardiac: - Load-
dependent: Cardiac output, dP/dt, Work, Power, Hydraulic and
Metabolic Efficiencies - Load-independent: Elastance, Compliance
Arterial: - Elastance Arterioventricular Coupling

Further reading from given textbooks

Modeling: Aorta as Hydraulic Reservoir - Capacitance, Vascular
Resistance - RC filling & emptying- 1st order kinematics -
Continuous (Laplace) & discrete (Simulink) solutions of 1st order
homogeneous/non-homogeneous linear differential equations
Further reading from given textbooks

Further reading from given textbooks

Modeling: Left Ventricle as Piston-in-Cylinder - Variable
Capacitance & Time-varying Elastance - Simple Harmonic
Oscillator - Continuous and discrete solutions of 2nd order
kinematics

Further reading from given textbooks

Modeling: Cardiovascular System - Windkessel Models of Arteries:
4-element model of aorta -Frequency Domain Analysis: Arterial
Input Impedance and Characteristic Impedance -- Lumped
Parameter Systems

Further reading from given textbooks

Analogous Models of the CV System - Eight-Chamber Model -
Dynamic equations & P-V-Q relationships in - Hydromechanical
Analogue - Electrical Analogue

Further reading from given textbooks

Ara Sinav 1

Further reading from given textbooks

Cardiovascular Pathologies - Cardiomyopathies: Ischemic, Valvular,
etc. - Systolic & Diastolic Dysfunction - Parametric Analysis of
Pathologic Models

Further reading from given textbooks

10

Mechanical Circulatory Assistance - Historical Development of Left
Ventricular Assist Devices (LVADs) & Total Artificial Hearts (TAHSs) -
LVAD design & performance testing - Virtual (SolidWorks, ANSYS)
- Physical (PIV, HSM) - Biologic (Animal, Clinical)

Further reading from given textbooks

11

Modeling: Continuous Flow (CF) LVADs - Pressure-Flow
Relationships - Electromechanical Power Transmission -
Electromagnetic Analogue - Hydromechanic Analogue Further
reading from given textbooks

Further reading from given textbooks

12

Feed-back Control: Hydromechanic Simulation Circuit (HSM)

Further reading from given textbooks

13

Feed-back Control: LVAD

Further reading from given textbooks

14

Putting It All Together: Design of an Elastance-controlled HSM for
Developing and Testing Feed-back Control Algorithms for an
Artificially Pulsed CF-LVAD in order to Maximize Cardiovascular
System Efficiency

Further reading from given textbooks

15

Final

Degerlendirme Sistemi

Etkinlikler

Say!i

Katki Payi

Devam/Katilim

Laboratuar

Uygulama
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Arazi Calismasi

Derse Ozgii Staj

Kiguk Sinavlar/Studyo Kritigi

Odev 3 30

Sunum/Jri

Projeler

Seminer/Workshop

Ara Sinavlar 1 30
Final 1 40
Dénem ici Calismalarin Basari Notuna Katkisi 60

Final Sinavinin Basari Notuna Katkisi 40

TOPLAM 100

AKTS isyiikii Tablosu

Etkinlikler Say!I Siiresi (Saat) |Toplam isyiikii
Ders Saati 14 3 42
Laboratuar

Uygulama

Arazi Galismasi

Sinif Digi Ders GCalismasi 14 3 42
Derse Ozgii Staj
Odev 3 8 24

Kiglk Sinavlar/Stidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Slresi + Sinav Hazirlik Stresi) 1 15 15
Final (Sinav Siresi + Sinav Hazirlik Siresi) 1 25 25
Toplam isyiikii 148
Toplam isyiikii / 30(s) 4.93
AKTS Kredisi 5
Diger Notlar Yok
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