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™ Save all results to disk ]

1 Open output directory ‘
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Ardabil
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Basmenj
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Bostanabad
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# Daily global radiation | 1 Daily temperature [T Data table
Gh Gk Dh B Ta Td £F
KWh/m® kWh/m® kWh/m® kWh/m® °C ¢ m/s
January 88 0 30 148 0 57 |24
February 103 ) 35 140 27 39 |29
March 148 0 53 167 77 24 |35
April 184 0 62 186 128 |21 35
May 218 [) 73 212 18 47 36
June 251 0 47 292 239 56 39
July 243 0 60 267 275 |8 46
August 231 ) 42 287 272 |67 44
September 191 |0 36 254|224 |41 |37
October 139 ) 36 197 154 |25 32
November 97 0 27 163 72 07 |28
December 81 0 23 159 19 -37 24

Result informations

Uncertainty of yearly values: Gh = 5%, Bn = 11%, Gk = 5%, Ta = 0.8 °C
Trend of Gh / decade: - Variability of Gh / year: 4.0%
Radiation interpolation locations: Satellite data (Share of satellite data: 100%)

P locations: Maragheh (57 km), O (125 km), Tabriz (138
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CANAL RPC 36.892 46.237

Location name Latitude [°N] Lengitude [°E]
1388 v, 2
Altitude [m a.s.1.] Climate region

Standard Standard Perez

Radiation model Temperature model Tilt radiation model

Contemporary Contemporary

Temperature period Radiation period

Additional information

Uncertainty of yearly values: Gh = 5%, Bn = 11%, Gk =5%, Ta=08°C

Trend of Gh / decade: -

Variability of Gh / year: 4.0%

Radiation interpolation locations: Satellite data (Share of satellite data: 100%)

Temperature interpolation locations: Maragheh (567 km), Oroomieh (125 km), Tabriz (138 km), Zanjan (198 km), Sarab (162 km)
P90 and P10 of yearly Gh, referenced to average: 96.2%, 104.7%

Month H_Gh H_Dh Ta FF
[KWh/m2] [KWh/m2] I°cl [nvs]

January 88 30 0.0 24
February 103 35 27 2.9
March 148 53 7.7 35
April 184 62 12.8 3.5
May 218 73 18.0 3.6
June 251 47 23.9 3.9
July 243 60 27.5 4.6
August 231 42 27.2 4.4
September 191 36 224 3.7
Oclober 139 36 15.4 3.2
November a7 27 7.2 2.8
December 81 23 1.9 24
Year 1971 524 13.9 3.4

H_Gh: Irradiation of global radiation horizontal

H_Dh: Irradiation of diffuse radiation horizontal

Ta: Air temperature

FF: Wind speed

#‘.Meteonorm

Meteonorm V8.0.3. 15910 - Demo mode 1/3
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CANAL RPC 36.892 46.237

Location name Latitude [°N] Longitude [°E]
1388 v, 2
Altitude [ma.s1]  Climate region

Standard Standard Perez

Radiation model Temperature model Tilt radiation model

2030 2030

Temperature period Radiation period

Additional information

Uncertainty of yearly values: Gh = 5%, Bn = 11%, Gk = 5%, Ta= 0.8 °C

Trend of Gh / decade: -

Variability of Gh / year: 4.0%

Radiation interpolation locations: Satellite data (Share of satellite data: 100%)

Temperature interpolation locations: Maragheh (57 km), Orcomieh (125 km), Tabriz (138 km), Zanjan (198 km), Sarab (162 km)
P390 and P10 of yearly Gh, referenced to average: 96.2%, 104.7%

Future scenario: RPC 2.6

Month H_Gh H_Dh Ta FF
[kWh/m2) [kWh/m?2) [Cl [mvs)

January 89 25 1.7 2.4
February 103 31 41 29
March 147 49 9.0 35
April 190 61 14.0 35
May 223 67 19.1 3.6
June 245 50 248 39
July 249 53 285 46
August 226 50 284 4.4
September 194 32 236 37
October 144 32 16.6 3.2
November 99 27 8.2 28
December 82 25 27 2.4
Year 1988 503 15.0 3.4

H_Gh: Irradiation of global radiation horizontal

H_Dh: Irradiation of diffuse radiation horizontal

Ta: Air temperature

FF- Wind speed

#IMeteonorm

Meteonorm V8.0.3.15910 - Demo mode 173

Yo¥e Jlu @ yisigia ;1380 55 ROP 26 g1 luw gy (53] yocias] g5 -1 Y IS5



VPe¥ bl 9 5los o) oylosds Ve w639l 40 O g poto 4 i IYY

CANAL RPC 36.892 46.237

Location name Latitude [°N] Longitude [°E]
1388 v, 2
Altitude [ma.s.l.] Climate region

Standard Standard Perez

Radiaticn model Temperature model Tilt radiation model

2030 2030

Temperature period Radiation period

Additional information

Uncertainty of yearly values: Gh = 5%, Bn = 11%, Gk =5%, Ta=08°C

Trend of Gh / decade: -

Variability of Gh / year: 4.0%

Radiation interpolation locations: Satellite data (Share of satellite data: 100%)

Temperature interpolation locations: Maragheh (57 km), Oroomieh (125 km), Tabriz {138 km), Zanjan (198 km), Sarab (162 km)
P90 and P10 of yearly Gh, referenced lo average: 96.2%, 104.7%

Future scenario: RPC 4.5

Month H_Gh H_Dh Ta FF
[kWh/m2] [kWh/im2] [°C] [rmvs]

January 88 25 1.6 24
February 102 34 4.4 29
March 147 55 9.1 35
April 184 64 13.9 35
May 222 67 19.1 3.6
June 245 56 25.0 39
July 247 57 286 46
August 226 49 284 44
September 194 34 236 37
October 141 35 16.4 32
November 99 22 79 28
December 80 25 31 24
Year 1971 523 15.1 34

H_Gh: Irradiation of global radiation horizontal

H_Dh: Irradiation of diffuse radiation herizontal

Ta: Air temperature

FF: Wind speed

:*’ ‘lMeteonorm

Meteonorm V8.0.3.15910 - Demo mode 113
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CANAL RPC 36.892 46.237

Location name Latitude [°N] Longitude [°E]
1388 v, 2
Altitude [ma.s.l]  Climate region

Standard Standard Perez

Radiation model Temperature medel Tilt radiation model

2030 2030

Temperature period Radiation period

Additional information

Uncertainly of yearly values: Gh = 5%, Bn = 11%, Gk =5%, Ta=0.8 °C

Trend of Gh / decade: -

Variability of Gh / year: 4.0%

Radiation interpolation locations: Satellite data (Share of satellite data: 100%)

Temperature interpolation locations: Maragheh (57 km), Oroomieh {125 km), Tabriz (138 km), Zanjan (198 km), Sarab (162 km)
P30 and P10 of yearly Gh, referenced to average: 96.2%, 104.7%

Future scenario: RPC 8.5

Month H_Gh H_Dh Ta FF
[kWh/m2] [kWh/m2] rcl [mis]

January 88 25 09 24
February 102 34 4.0 29
March 146 55 87 35
April 185 63 13.8 35
May 217 &7 18.9 36
June 245 51 25.0 3.9
July 245 57 28.8 46
August 226 50 285 4.4
September 191 36 236 37
October 140 34 16.6 3.2
November 96 26 8.1 28
December 81 22 27 24
Year 1960 520 15.0 3.4

H_Gh: Irradiation of global radiation harizontal

H_Dh: Irradiation of diffuse radiation herizontal

Ta: Air temperature

FF: Wind speed

# IMe:teonorm

Meteonorm V8.0.3. 15910 - Demo mode 1/3
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Economic optimization of irrigation channel coating with solar panels
based on energy receiving angles (case study: Noruzlu Dam's water
channel

M. Rezaei*! and R. llkhanipour?

Abstract

Considering the consequences of climate change and the existence of drought, the current conditions should
be managed in such a way that the spread of the negative effects of these changes, including the reduction of
water resources in open water transfer systems through evaporation, is limited and controlled. Evaporation from
the surface of open channels, especially in arid and semi-arid areas like Iran, needs more detailed studies;
Therefore, in the present study, the factors affecting evaporation were first investigated based on the data
received by the Meteorological Organization, and then the potential amount of solar radiation was estimated in
the area of the water supply channel on the right bank of the Noruzlu Diversion Dam, and the amount of
coverage of the channel surface was investigated.. For this purpose, the required data were extracted through the
meteorology software and using the RCP 2.6, RCP 4.5 and RCP 8.5 scenarios. Based on the research findings,
the decrease in the radiation potential and the gradual increase in temperature and as a result the global warming
revealed. In the continuation of this process, by entering the extracted data into the PVC system software,
different angles of the radiation effect and simulating the shading scenarios of the panels at different distances
were carried out in order to choose the optimal angle with the maximum amount of energy received. As a result,
the slope angle is 37 degrees with the water supply channel coverage of about 67% in the covered area of about
24,763 of the 36,960 square meters of the canal, 7,377 megawatt hours of electricity energy annually at a cost of
about 82 billion tomans and annual income of 6.5 billion tomans with return on investment 12.4 years was
selected.
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