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ABSTRACT

This study introduces a resource recycling system in urban apartment complex using four different technologies. The four technologies,
called 4G, include a production technology for reclaimed water (Green water), a biogas production technology from organic waste
(Green biogas), a reuse technology of rainwater (Green rainwater), and urban agropark (Green pyramid). Green water is the technology
for producing the reclaimed water from wastewater, rainwater and underground water, and the average concentrations of BOD, SS,
T-N and coliform of reclaimed water were 7.8mg/L, ND (not detected), 4.9mg/L and ND, respectively. Green biogas is the technology
for producing biogas and effluent after treating organic wastes (e.g. food waste and night soil) discharged from households, and the
average production rates of hydrogen and methane were 0.33m’/m’/d and 0.24m’/m’/d, respectively. Green pyramid, agricultural
farm operated by biogas and reclaimed water, provides a healthy and recreational space for residents, and plant growth rates using
treated water and reclaimed water showed height of 1.32cm and weight of 112.8g. Therefore, 4G technologies can improve the
recycling rate and treatment efficiencies of waste and wastewater in an apartment complex.
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Fig. 1. Application Field of Green Technologies (Source: Wang,
2009)



Table 1. Green Infrastructure Regeneration Technologies
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Fig. 3. Concept of Green Urban Block System
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Fig. 4. Existing Wastewater Treatment Facilities
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Fig. 5. Food Waste Disposal Process in Apartment

Fig. 6. Types of Rainwater Drainage
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Table 2. Concentration of Reclaimed Water Quality (Unit : mg/L)

Standard conc. Coagulation-LPCF Reclaimed
for reuse water

BOD 3.00 27.60+2.7 7.80+1.5
SS 6.00 20.00+8.4 ND

TN 10.00 28.3+4.8 4.90+1.3
(eca‘;lllg((’)ﬁ) ND 25.045.3 ND

*conc. : concentration
*ND : not detected

(a) Process of Green Box (b) Exterior of Green Box

Fig. 9. Green Box

Table 3. Analysis of Gas and Effluent of Green Box

Production

Human Food Sink Disposer A =
waste waste Before After

Fig. 10. Production and Use of Renewable Energies from Green
Box

Fig. 11. Schematic Design and Installation of USFEP

Table 4. Concentration of Filtered Rainwater Quality(Unit :mg/ L)

Standard conc. for reuse Rainwater  |Reclaimed Water
BOD 3.00 1.25+0.03 1.12+0.02
SS 6.00 20.00+0.00 1.00+0.71

Gas production rate . <o
(Unit :m/m/d) Remobal efficiency (Unit :%)

Hydrogen 0.3340.1 hexose 88.20+10.5

COD 91.50+18.5

Methane 0.24+0.0 Vs 81.00+8.7
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4.4 TAI=sE(Urban Agropark)
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RAS: Raw Air Supply

@ TAS: Therapy Air Supply

(a) Green Pyramid

@ TAE: Therapy Air Exhaust
(b) Vertical Farm

Fig. 12. Urban Agropark

Table 5. Plant Growth

Tap water Reclaimed water

Aheight | Aweight | Aheight | A weight
(cm) (2) (cm) (9]

Not injecting treated
water

0.50 67.30 0.72 72.50

Injecting treated
water

1.11 86.40 1.32 112.80

* A\ : growth rate
* Treated water is effluent from the food waste and reclaimed water is
from wastewater
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Fig. 13. Analysis of Green Index in M Apartment
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