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Abstract
[bookmark: _3znysh7]According to World Health Organization the mortality rate due to cardiovascular diseases in the Republic of Kazakhstan is 54%, which is 2 times higher than European countries (867.9 versus 448.0 per 100,000 people, respectively). There is an association of major cardiovascular events with Coronary Artery Disease (CAD) which causes 15.9 % of total death cases. CAD is a result of insufficiency of blood supply in myocardium due to atherosclerosis which is a disease of the vessel wall. 
In this context, there is an urgent need to develop accurate and fast diagnostic tools to tackle CAD. Traditional methods involve the use of CT images for qualitative diagnosis, or Invasive Coronary Angiography (ICA) for quantitative diagnosis. The former is unreliable and the latter is very harmful and too expensive. Computational Fluid Dynamics (CFD) holds the promise of being a faster and cheaper alternative to ICA. But it is not easy to prescribe the hemodynamic boundary conditions for coronary artery trees for CFD simulations as their many branches have outflow boundaries whose conditions cannot be fully studied easily as they are too small, let along personalized conditions for individual patients. 
The methodology proposed in this paper aims to provide a solution to the above mentioned difficulty, which can provide realistic outflow boundary conditions in the absence of measured data, based on an extension of the Murray’s law and extra inlet conditions. Vascular systems obeys Murray’s law, which states that the flow rate is directly related to the cube of the diameter of a vessel for minimum energy consumption for blood flow. Thus a functional relationship exists between vessel diameter and volumetric flow in individual vessels. An iterative scheme is thus proposed to couple the Murray’s law with CFD simulation to search for the converged outlet flow conditions for all the exits of a coronary tree for given inlet pressure and volumetric flow rate.
In this work the above-mentioned method has been implemented in both ANSYS-CFX and SimVascular and to perform computational study of the hemodynamics in a number of patient specific geometries with the aim of validating the method using related ICA measurements, such as inlet flow rate and pressure and FFRICA. Results obtained show that the method is accurate, easy to implement and fast, compared with existing methods such as lumped parameter models and iterative flow resistance models. For future work, it will be further extended for 4D unsteady CFD simulation and it can also be used to help estimate resistances and capacitances in the lumped parameter model. It has the potential to become a standard method used for CFD as a diagnosis tool for CAD. 
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