Lighting Upgrades for CEF Growth Chamber Efficiency
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INTRODUCTION METHODS LED UPGRADES CONCLUSIONS

The UC Davis Controlled Environment Facility Used the Onset HOBO RX3000 Remote Fluorescent Replacement: FGI Light Bar 185 Under the current assumptions and data, the
(CEF) houses 165 growth chambers to support Monitoring Station Data Logger to obtain » Watt: 185 LED upgrades would be a good investment for
plant research. The chambers use High current data for two chambers, a chamber with  PPF: 487 umol/s the CEF. The new technology would break even
Intensity  Discharge (HID) lamps and Fluorescent lamps and a chamber with HID » Lifetime: 9-10x with the current lights after 15 years, even
Fluorescent lamps that use large amounts of lamps. * Cost: $525 though the Initial investment per light is higher.

electricity as well as cause problems during Data for the cooling and electrical systems was The new technology will also be able to provide

disposal because they contain mercury. To logged over a six-day period and used to :. more complete light spectra that more closely
decrease their energy usage and lifecycle obtain an energy breakdown for the two matches the Sun and less hazardous waste.
Impact, the CEF has asked us to investigate chambers.

LED technology that could be used to replace |

the current lights while mitigating impact to ENERGY BREAKDOWN

ongoing research at the facility. FUTURE WORK

Fluorescent Chamber Energy Breakdown

crowth Chambers, e understanding of the. replacement o
: : ther '
GTOWth Chambers are hl hl -Controlled Indoor . O Cost of the current Fluorescent lights versus the use of o _ _ _ _
_ _ g y 19.9% ® Cooling Fluorescent LED equivalent lights in the UCD Growth Chambers tradltlonal Ilghtlng to LED Ilghtlng.
plant—grOW|ng enV|ronmentS_ . _ == Fluorescent current == Fluorescent LED ] ]
Lighting $2000000 First, placing current transformers on all chamber

systems for better collection. Then, we would be
) able to calculate any additional heating costs
§ associated with the lighting replacement.
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Electricity: heating, other

° E;E:;gg HID Replacem ent: Fluence VYPR 2p https://www.migrolight.com/the-best-hid-grow-light/
e \Watts:630 https://forevergreenindoors.com/..
e PPE:1700 umol/s https://fluence.science/
o * Lifetime:3.3x
They_ are de_signed to recrea_tg the i_deal plant- e Cost:$1,300 CONTACT INFORMATION
growing environmental conditions (light levels, e _
humidity, and temperature) to maximize plant I\claat?“? Ztu:y?
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« Spectrum should match the current
lamps or be closer to the Sun's
spectrum

150

kBTU/hr

. Undergraduate Student
* Lumen OUtpUt should match the Cost of the current HID lights versus the use of HID LED Electrical Engineering
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* Energy use should be lower $3000,000.00 ACKNOWLEDGEMENTS
The Iamps should have a payback penod 0 #311: Fluorescent #418: High-Intensity $2,000,000.00 We would like to thank Fred Meyers from the Controlled
under 20 years harmber Nomber & oo 3 Environment Facility for helping us collect and interpret the
o ' A " s100000000 necessary data, Keith Graeber from the California Lighting and
Disposal should be non-hazardous waste lectricty: heating, other B Cooling = Lightine : 4 R e LIgTHng
o Technology Center for his lighting recommendations, as well as
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