ABSTRACT
Self-heat recuperation system by electrocaloric effect 
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Recently self-heat recuperation technology based on exergy recuperative principle has been studied. This technology is able to recirculate all the process heat in the processa system by making temperature difference by through vapor compression. It is mainly used for separation of gas nowprocesses, . howeverHowever, it the current self-heat recuperation system has two drawbacks. One is that it cannot be used for liquid and solid, and the other is it cannot be used for micro fluid processes, . therefore Therefore the new technology that can be applied for these conditions is neededa novel self-heat recuperation system using electrocaloric effect (ECE) as a heat circulator is proposed. Today, a novel self-heat recuperation technology with electrocaloric effect (ECE) is proposed. In this system, ECE is used on behalfin place of vapor compression. ECE is a phenomenon, in which ferroelectric material shows temperature and entropy change adiabatically under electric field. Other studies concluded that ferroelectric material shows the biggest temperature change near its curie temperature by ECE, thus the simulation was conducted near the this temperature. The performance of this system was evaluated by using T-S diagram and the ratio of circulated heat (Q) by to the electric work (W).
In my the simulation, barium titanate was used as a ferroelectric material. Temperature and entropy of barium titanate was calculated under two applied electric fields, 0V/m and 1MV/m. The results showed that near curie temperature,  of about 397K, temperature change between two conditions was maximized , to 2.5K. The ratio of heat by tothe work was also calculated when its minimum temperature of cycle is 385K and maximum temperature is 395K. Its value is 60.94 (Q/W). 
From this result, it is found the proposed self-heat recuperation system using ECE technology is veryhas high efficiency energy,  process, thus it has a potential for energy saving for thermal processes. 
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