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Abstract

Rasht is one of the richest cities in rainfall in Iran, and because
of collecting rain from the roof of the buildings a considerable
amount of water can be stored, then designing and
implementing of rainwater collection systems in Rasht can
collect and save a significant amount of rainwater for usages
like: green-space irrigation or Non-drinkable usages as whole.
The catchment bank (rainwater storage bank) is the most
important and expensive component of Rainwater Harvesting
System (RWH) implementation on the roof of residential
buildings. The reliability of these storage banks was estimated
between 100% and 82% in three years of wetness, drought and
normal index. The demand amount of this research is
considered equal to the water needed for the irrigation of the
cultivated grass in the green space of each building in the hot
seasons. Then, we have estimated the optimum volume of
storage bank using mixed integer linear programming method
in LINGO.17 software for each of the buildings considering
the expected reliability coefficient of the storage banks (70, 80
and 90%). These volumes are between 1.18 and 13.49 cubic
meters in three years of wetness, drought and normal index
with different reliabilities. Finally, we have estimated the
storage bank volume of each demand for one of the roofs in
different demands and the results were calculated between 0.55
and 5.26 cubic meters.
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Fig. 1- Average rainfall of 20 years and Annual precipitation in Rasht
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Daily average temperature

Climatic Index

Low Medium High

<15°° Between 15 and 25 >25%

Desert climate/ Dry 4-5 7-8 9-10
Semi-arid 4-5 5-7 8-9
Wet 3-4 4-5 7-8
Semi-Wet 1-2 3-4 9-10
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Fig. 4- The volume of rainwater collected in roofs with different areas in the index Years (a: Wet, b: Normal
and c: Dry)
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Fig. 5- The volume of rainwater stored in the tank for roofs with different area in the index Years (a: Wet, b:

Normal and c: Dry)
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Fig. 6- The volume of water supplied from the tank for the demand for roofs with different area in the index
Years (a: Wet, b: Normal and c: Dry)
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Fig. 7- Deficit scores in two index years (A: normal year index and b: dry index)
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Fig. 8- The volume of water overflow from the Tanks for roofs with different area in the index Years (a:

Wet, b: Normal and c: Dry)
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Table 2- Different tank performance
Sliso 3w 3 Slos 0956 T Joao

Year index Roof area The volume of Reliability Resilience Vulnerability
(M?) (M3) the tanks coefficient coefficient factor
Wet index 100 5 1 - -
150 6 1 - -
200 8 1 - -
250 10 1 - -
100 5 0.93 0.25 0.057
Normal year 150 6 0.88 0.18 0.716
index 200 8 0.88 0.18 1.21
250 10 0.88 0.18 1.52
100 5 0.85 0.148 1.16
Dry index 150 6 0.83 0.064 15
200 8 0.82 0.064 15
250 10 0.82 0.06 1.86

Table 3- The volume of the rainwater storage tank based on a different confidence coefficients
o (8 pdgdlais] el pd polol 3 o)k & (G5l (35 w2 Y Jgon

Year Roof area The volume of the tanks (M3)
(M2) Reliability 70% Reliability 80% Reliability 90%

Year 1395 100 1.18 1.86 2.55
; 150 1.76 2.77 3.82
Wet index 200 2.36 371 5.12
250 2.95 463 6.51
Year 1378 100 1.18 1.88 3.32
; 150 27 411 6.46

Normal year index 200 356 58 A
250 4.45 6.84 10.8
Year 1388 100 1.78 3.8 5.77

: 150 251 4.88 8
Dry index 200 3.36 6.62 10.79
250 4.2 8.28 13.49
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Table 4- Tank volume for different demand from storage-drainage-reliability method with optimization
method (m®)

(xSe yi0) (S5 lwaindr 9y b S ppdualaiel- asl-0,u85 g, 5 Jeols e (SLOWS el 4y (o5l o —F Jgaa

The volume of the tanks (M3)

Reliability 90%

Reliability 80%

Demand0  DemandO Demand Demand Demand Demand Demand Demand Demand Demand
0.04 0.08 0.1 0.12 0.16 0.04 0.08 0.1 0.12 0.16
(m3/day) (m3/day) (m3/day) (m3/day) (m3/day) (m3/day)  (m3/day) (m3/day) (m3/day) (m3/day)
Wet 0.82 1.92 2.7 3.74 - 0.55 1.44 2 2.67 4.95
index
Normal 1.1 3.18 4.2 5.26 - 0.49 1.8 241 3.17 -
ear
i)rqdex
Dry 1.2 3.1 5.1 - - 0.64 1.55 3.35 5.2 -
index
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