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Abstract

Rainwater harvesting systems (RWHS), one of measures for on site rainwater management, have been promoted by laws, regulations and
guidelines and have been increased, However, more evaluation of economic feasibility on RWHS is still needed due to seasonal imbalance
of rainfall and litle experiences and analysis on design and operation of RWHS, In this study, we investigated tank capacity of RWHS to
secure economic validity considering catchment area and water demand, which is affected by building scale, Moreover, sensitivity analysis
was performed to examine the effect of design factors, cost items and increase rate of water service charge on economic feasibility, The
BCR (benefit cost ratio) is proportional to the increase in tank capacity. It is increased steeply in small tank capacity due to the effect of
cost and, since then, gently in middle and large tank capacity, In case of 0,05 in the rate of tank volume to catchment area and 0005
in water demand to catchment area, BCR was over one from the tank capacity of 160 m taking into account of private benefits and from
the tank capacity of 100 m taking into account of private and public benefits, Sensitivity analysis shows that increase of water demand
can improve BCR values with little cost so that it is needed to extend application of rainwater use and select a proper range of design
factor, Decrease of construction and maintenance cost reduced the tank volume to secure economic validity, Finally, increase rate of water
service charge had considerable impact on economic feasibility,
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Fig. 1. Rainwater harvesting system
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H]%H] (benefit cost ratio, BCR) HFHS
1%—} At (A, 2000). Aefe] FA ZHA7} Py
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Table 1, Cost for RWHS construction and management

Capacity Construction (thousand won) sz:;agt(ie?e:(t

(m) Tank Plumbing, Sub total (thousand
etc. won/year)

10 8,273 1,011 9,284 186
20 11,212 1,305 12,517 250
50 19,906 2,175 22,081 442
100 34,821 3,666 38,487 770
300 67,184 6,902 74,086 1,482
500 92,280 9,412 101,692 2,034
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Table 2, Range of factors for sensitivity analysis

Factors Range Remarks
Catchment (V/A) 0.03 ~ 0.09
Design Rai tor g q
ainwater deman -~
(D/A) 0.001 0.05
compared to
Construction (%) 60 ~ 120 an estimated
value
Cost
. d to
Operation & comparec
9 1~ 4 construction
management (%) cost
Increase rate of water 41, 6, 8

service charge (%)

3. Zu % 2%
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Fig. 3. Rainwater supply capacity in each tank volume according
to D/A change at V/A = 0.05
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Fig. 4. Rainwater supply capacity in each tank volume
according to V/A change at D/A = 0,005
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