PV plant layout in Colorado Landscape

1 UCLouvain

¢ LIEGE université

5» Gembloux

Agro-Bio Tech

“A
. L

! : Netenel Tovelandiy . T adi Wl - 388
4 y Arapaho’& 5rassland 76 h 3 [ Evans : ‘ v 53 ' 5. 59 y X .
U : £ y ) a == o . Y, 4 - 3 X ) -
d - : e ] | t Weldona A o2 - . -
o FO T,‘ "v | 1 i 7) w | eI | ! " ";' : 4 - » : “ ar ) )| 1‘-' | .‘.. [ .‘
v ' It Berthoud - b | — =yy ’
Greeley = = ¥ | W i 8 1 =
p - : | . _ ' ' :
d S — - 1 e " 5 o — | . 388 '
. = 5 ’ W = FortMorgan- b o "' 3 - \
) " 25 7% Wral 7 ‘ \ ! S 4 & ‘ < P r - 5 . )
| ' : i \ s B e X . B /' Gy | - F s l
y j T 2 ' 8 yould . KA m : ive Iel' Catt e r.
A ‘ L |9 : f. 3 DA ey EH N ’ TUN \
| ! : . b | . - e % ~
4 J . . “ N - - —— -
g ~ - h l'ongmont \ SENROggen ) ! Y . y ¥ NG ——— dI t
T L 70— | . Longmontyud ! J d o Tt ! N —
u i \ P iy . L W ~ eedlo
Rl v v » s R q b - z : H: . N
- w NVhite Rive J K § - . %76 . o i r 5 { Y s
o % v Nationa est | ; e TS S Tagy ) . ' g AT . i A f L v p MAIVE RIVETS \ - »
" > \a : | | A i : " = ] : .
S /A / v e AL S amw y : il _ 53 e eedingzKunerFeedloth% e
/ { NS TS L ‘ ) : = m— M s 4 - : %
- / ‘ - BUMlir,. x AL < 2 / y . - - ™
Gland \ ' " i * ! A . A o - { . =
Rl "5 oulder 20 Sk || : . % - T « SES y b - » e y N 32
s . il § v . Ay re o SN 2 . t / N
Laf | Briahton YA A - . " n ! . v .
| e s | o,
T i 4 " B e | r ! ) 5 9
{ - : - \]
v

AgriVoltaics 2024 Student Design Competition AN -

~ . D
- “ — ~ - I! v»—r ,__,_ - ‘—,]- - - - -_
E - N . =5 U ~ S A3 e "l

Dartevelle Joran, Bouvry Arnaud, Bruhwyler Roxane, Dardenne Benjamin

Wa :.:‘"tg,,',;‘ . A 4 ’
3 '..-‘ -

1“ ; - N t k J l \ boll Wim - e }

) i A r YesThgah L REN LY ST LA o

! \ ‘ﬁ ‘s N~V AR

joran.dartevelle@student.uliege.be, abouvry@uliege.be, roxane.bruhwyler@uliege.be, benjamin.dardenne@uclouvain.be

— Parcel
— Agrivoltaic central
—— Rows

L6

1.4 -

Stay cables ~
A

Weft d = 8,5[m)]

80° 12200

\»()\fL

0.6 -

Span L = 22[m]

Cables ) ’ Supporting beam -

0.2

0.0 -
Stay cables — Wood | 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
ood log -

« Optimization study valid for several projects

Five Rivers Cattle Feeding in Weld County, Colorado, is committed to corporate social responsibility in the : d : ds b o
communities in which it operates. It is also committed to ensuring the sustainability of its operations by ’ AngPV.re uces watering needs y 50% . .

limiting its impact on the environment. Five Rivers Cattle Feeding's Kuner Feedlot has 525 acres of Tal(e Home Messages * Crop yleld reduced by 30%. Solution: lenticular diffusers
farmland adjacent to its industrial operation (Feeding). With the aim of becoming a driver of change, the  Green electricity production: 53,000 MWh/year

board decided to use this land as a demonstration site for the environmental and economic viability of . Timber logs are relevant for PV structures

Innovative solutions developed and promoted by local initiatives. The high energy requirements of the
production site, combined with the large amount of transport involved in its activities, seemed to offer
an opportunity for local energy recovery.

, Studies and results
PV generation

An agrivoltaic project would therefore be of great added value to this feedlot, for which the supply of
both food and electricity is essential. The project consists of a photovoltaic canopy using cables to
support the PV panels and wood log columns to raise the whole installation above an agricultural 5500 -
parcel. With an azimuth of 80°, the installation can produce 53,000 MWh per year, with the shades spaced
to achieve a coverage rate of 15%. In addition, to mitigate the impact of the photovoltaic system on
Incident radiation and plant growth, lenticular light diffusers are placed between the panels to distribute
the radiation more evenly and reduce the influence of alternating light and shade.

Agricultural production

It shows a reduction in crop yield of around 30% on average. However, this
reduction Is overestimated as we were unable to take into account the
influence of lenticular diffusers (Even-Lighting) in the STICS crop model. It
has been shown that diffusers significantly help to avoid too much crop
yield reduction.
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