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Aprovechamiento de la energia solar en la elaboracion de compost de
residuos sélidos organicos urbanos a traves de un sistema con colectores

solares en condiciones altoandinas

RESUMEN

El compostaje es una forma sostenible de gestionar los residuos sélidos organicos. El
estudio aprovecho la energia solar en la elaboracion de compost de residuos solidos organicos
urbanos empleando colectores solares en condiciones altoandinas. Se instal6 ocho composteras
de 0.098 m? cada una, cuatro tuvieron calentamiento solar con sistemas de colectores planos
de HDPE (0@=%4"), empleando agua como fluido caloportador. El periodo experimental fue de
45 y 61 dias, para las composteras con calentamiento solar y sin calentamiento. Se empled
residuos sélidos organicos de frutas y vegetales (52.5 de residuos organicos + 2.5 de estiércol
de ovino + 100 ml de microorganismos eficientes). Se monitoreo el pH, la humedad y la
temperatura del compostaje. Se determind la temperatura ambiental, temperatura de fluido
caloportador y la temperatura del invernadero empleando sensores Arduino. Para el compostaje
producido se determind materia organica, nitrégeno, fosforo, potasio, relacion C/N y la
conductividad eléctrica del compost. Empleando calentamiento solar en condiciones
altoandinas se obtuvo compost a los 45 dias, con mejores caracteristicas en nitrogeno, fosforo
y potasio. La cubierta de agrofilm 180 micras mantuvo el compost a una temperatura media de
28.9 °C durante los 45 dias, en comparacion con la temperatura media ambiental que fue de 5.2
°C. Los colectores solares proporcionaron calor dentro del sistema alcanzando temperaturas de
39.83 °C y ganancias de calor de 86.5 cal. Es posible emplear energia solar para la produccion

del compost en condiciones altoandinas.
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Use of solar energy in the composting of urban organic solid waste using

solar collectors in high andean conditions

ABSTRACT
Organic solid waste can be managed sustainably via composting. Utilizing solar collectors in
high Andean settings, the study made compost from urban organic solid waste using solar
energy. Eight composters (0.098 m?®) were installed, four of which were flat HDPE (@= %”),
collector systems with solar heating that used water as the heat transfer fluid. The experimental
period was 45 and 61 days, for composters with solar heating and without heating. Organic
solid waste from fruits and vegetables was used (52.5 from organic waste + 2.5 from sheep
manure + 100 ml from efficient microorganisms). The pH, humidity and temperature of the
composting were monitored. The ambient temperature, heat transfer fluid temperature and
greenhouse temperature were determined using Arduino sensors. For the composting produced,
organic matter, nitrogen, phosphorus, potassium, C/N ratio and the electrical conductivity of
the compost were determined. Using solar heating in high Andean conditions, compost was
obtained after 45 days, with better characteristics in nitrogen, phosphorus and potassium. The
180 micron agrofilm cover kept the compost at an average temperature of 28.9 °C during the
45 days, compared to the average ambient temperature of 5.2 °C. The solar collectors provided
heat within the system reaching temperatures of 39.83 °C and heat gains of 86.5 cal. It is

possible to use solar energy for the production of compost in high Andean conditions.
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