Dimensions and orientation of runoff trenches for minimizing water loss
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Nelilelgle]ls: Simulations
Micro-catchment water harvesting systems are designed to collect runoftf water EOST'W(%/V Location - Sede-Boger campus, Israel (30° 51" 33”7 N 34° 46’ 42” E)
generated on a given area (contributing area) and store it in the soil profile of an 050 Input data - global, diffuse, and direct radiation
adjacent shallow infiltration basin. Conservation of the harvested water in the soil i jo7sm Time - 1 Jan-31 Dec 2010 @ 10min intervals
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Trench orientations - north-south (N-S) and east-west (E-W)

can be achieved by minimizing the non-productive water losses, i.e., direct

Emm Trench width - 1.0 m
' Trench depths - 0.5, 0.75, 1.0, 2.0 m

evaporation and deep percolation. By replacing the shallow infiltration basin with a

trench, the solar radiation flux reaching the bottom of a wet trench will be

dramatically reduced, thus direct evaporation from the soil surface will be reduced.
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Direct solar radiation 1. Define shaded and sunlit areas ) 1 2 3 4 5 6 7 8 9 10 11 12 Time
L denth COS(G) depth = trench depth A Month — Radiation outside the trench
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¢ = solar elevation angle '~ !

2. Compute direct radiation at each point 3. The fraction of radiation reaching the bottom of the trench averaged over the width compared to the

“Shaded | sunlit

on a transect perpendicular to the radiation outside the trench in the N-S orientation was constant throughout the year, changing only as a

Depends on: direction of the trench (wall-to-wall) . function of trench dimensions, while in the E-W orientation this fraction changed as a function of both trench
Sun’s elevation and azimuth angles RAD, if sunlit (x; < L) dimensions and day of year.
. . . . RAD . = "
Trench orientation and dimensions dir {O if snaded (x = L)

4. The yearly total of trench radiation in the E-W orientation was larger than in the N-S orientation, but smaller

Diffuse solar radiation when considering only the rainy season (November-March).
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Reflected solar radiation Conclusions
ya RAD, o = P Weap = P (W + W i) X . 1. Radiation flux reaching the bottom of the trench decreases with trench depth
W= RAD COS &1~ COS £y Y 2. Trench orientation affects the radiation flux reaching the bottom of the trench
ceeNeecesssccssced .= . COS(P o
_ dir; dir ? s o . .
Depends on: . 5 o | 3. Radiation flux reaching the bottom of a Im wide and 1m deep trench was ~70% lower
Wall albedo W = (1-COSEit COs &) f] ~cosy g, §: than the radiation received on a similar area on the soil surface
View angle of the wall from each point ot Z 57 o 2 i : : : : : .
2 : 4. For an area with Mediterranean rainfall regime an E-W orientation is preferable and
Assumption — The trench walls are Lambertian reflectors i will probably result in a reduction of direct evaporation




