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Economy-evaluation model for a resource circulation
system of polystyrene foam from marine debris

Takeshi Ishida', Masateru Ishida ', Minoru Tsuda’, and Nobuyasu Ikoma

This study developed a basic model to evaluate the economic efficiency of fuel recycle of polystyrene foam
from marine debris. This model was developed using spreadsheets and the optimization calculation tool in
Microsoft Excel. In this model, a resource - energy circulation system comprising three units was assumed: (i)
a polystyrene foam liquefaction system, (i) an industrial cogeneration system (CGS) of small scale factory, and
(iiiy a photovoltaic (PV) power generation of residential house. The developed model deduces the most
economically efficient plan involving energy exchange between an industrial CGS plant and residential PV
systems. The optimization results show the possibility of additional economic benefit of PV while keeping
investment payback period of CGS and PV within a certain range. The economic benefit from implementing
this energy exchange can also be reinvested to produce recycled oil from polystyrene foam or to collect
coastal marine waste. The developed model showed the possibility of an economically viable recycle system of

polystyrene foam from marine debris.

Keywords : Polystyrene foam, Marine debris, Cogeneration system, Photovoltaic, Microgrid
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c_cgs_eff : CGSTERIE
c_cgs h : CGSEAMmEINE
pv_eff I PVRERI=

c_cgs_cost :CGSOWMEaX b
pv_cost PV#IEiZX |

fuel_cost : E{HEAN
styrene_cost : AFLViliaA b+ (=0)

(BEROIINF-BHOLINF - AMNTG ¥ 2ARK)
CGS;; = CGS_CAP
CGS;; = Fuel;; X c _cgs_eff
Ebuy;; +CGS;; —Esell; —Esell BtoR;; = DMND_{;

(BEOZINVT—BROZINVTF—ABENT VARK)
PVyc X n =PV_CAP X n

PVix =Suny;, Xpv_eff

T, (Ebuy_hy, + PVy, —Esell_h;, —Esell_RtoB;,
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