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CAD Model

Heat Analysis for Helmholtz Coils

il Length Lu...(Cm) Volume mass Power Heat Qy. . (J) Tempretur
oil Size | Len ire(Cm ea i
e Vwire(cms) mwire(g) Pmax(J/S) o € ATlmin(oc)
Large 2199.11 714.36 6400.68 0.02 90.09 0.04
Small 942.48 242.79 2175.42 0.89 94.15 0.11
Magnetic Flux Analysis

Educational Version (EMS 2019)
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Magnetic Field Analysis for Helmholtz Coils @1000Hz

no. of Turns Voltage Constants
Coil Size AWG Size
n(turns) Vrequired(VOIt) BRequired (mT)= 5
Large 70 71.88 18 | large (Amp)= 4
Small 50 17.29 20 |_small (Amp)= 3.34
Magnetic Field Analysis for Helmholtz Coils @5000Hz
: Voltage
Coil Size no. of Turns g AWG Size i Constants
n(turns) Voutout(VOlt) Brequired (MT)= 1
Large 70 70.98 18 | large (Amp)= 0.79
Small 50 17.34 20 | small (Amp)= 0.67

Problem Statement

About 60,000 — 100,000 people in the United States die of Thrombosis
Current treatments require surgery or potentially harmful techniques

Project Purpose

To test non-invasive solutions for the removal of blood clots
To design, analyze, and build a rotating magnetic field device, that fits under a
microscope, to view the interaction between magnetic nanoparticles and a

synthetic blood clot specimen
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Blood clot associated diseases are a leading cause of death and disability worldwide

Thrombosis Is a serious disease that causes blood clots inside a vessel
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Project Goal

The elongated magnetic nanoparticles will be
driven to rotate due to the force of the rotating
magnetic field created in the homogeneous
region of the Helmholtz colls, thus scraping
against the synthetic blood clot specimen, and
ultimately breaking the blood clot down.
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