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Introduction Model Alternative 1 Model Alternative 2 Model Alternative 3

UC Davis has launched a Carbon Neutrality Initiative (CNI) to achieve a Description Description Description

net zero carbon footprint from onsite combustion emission systems and We used the Status Quo model and removed the two non-op boilers Alternative 1 with added Heat Recovery Chiller (HRC). We replaced Alternative 2 with added 20 MW Biomass boiler off Campus.

indirect purchased electricity emissions by 2025. From 2016 data, there (1&2), added Solar Thermal (ST) which provides hot water for Solar conventional electric chillers with more efficient HRC to reduce wasted Specifications:

is an estimated total carbon emission of 107,000 ton [1], corresponding Storage (SS). A new source of energy is also added from Fresno PV energy. e valve of emEss 16 88 e, Vel (1888 ML) caneases
to 46% from natural gas combustion for heating system and 53% from (FPV). This model assumes 25% heat loss. Specifications: it ey off o lheer vellve of Celifermie (emmesss [ 2], 20 RI%
imported electric supply. Specifications: e Chiller 1, 2, 3 and 4 was replaced by four HRC in series with the same electrical production.

By far the greatest challenge to achieving this feat for the Davis campus e ST surface of 150,000 m?2 chilling capacity (7 MW) and with the same operation criteria in the

will be to reduce or eliminate the dependence on natural gas for eSS tank volume of 25,000 m? Status Quo model ;;
heating and change the source of indirect purchased electricity through e Heat conversion of 90° C out collector and 45° to collector

more renewable alternatives such as more solar PV, solar thermal, or e Storage at 5°C in the top and 50° C bottom o N e e » ey

solar PV-driven heat pumps; and also reduce the heat loss that 1014 MWh energy capacity — : Tt = oy
currently reach 50% in energy. * Consider heat loss from the collector of 5° C o !’w —
To evaluate possible alternatives to reach CNI, we created models on FPV 16 MW EEE N

EnergyPRO based on the energy and equipment alternatives for on/off- o o » B ™ ! 1 l%ﬂ*
campus and operating systems. Our alternatives include SPVF, Solar TR . ‘ E; -% m}ﬂm — e S

Thermal and storage, Heat Recovery Chillers and Biomass, and will ) —
consider a reduction of 25% of the actual heat loss. We combined these e » ——up T
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alternatives and came up with three scenarios for UC Davis. Our models "ﬁ G = (i o
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suggest that Solar Thermal and Biomass could play a key role to reduce
UC Davis carbon footprint significantly by 54% -89%. In addition,
Alternative 2 just reduced carbon emission by 5%, suggesting that it is
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not the best choice to reduce carbon emission.
Status Quo Model:

Description:

* Heat system consisting of 2 Boilers of 19 and 38 MW with 2 back up v S %
: AN hmme =
Of 20-3 MW heat prOductlon eaCh- I‘__.-'M } :.I;h;';:"all.- " io Mon 0112125 Wed 031225 Fri 051225 Sun O7M2125 Tue 0912725 Thu 111225 Sat 1312125 Mon 1
. . T ? B EBoiler4 B Solar Thermal M Boiler 3 Heat consumption
* Cooler system consisted of 8 chillers (4 of 8.8 MW and 4 of 7 MW e s =

each)

Campus onsite P [ Biodigester Campus rooftop P @ Fresno PY B Biomass Unit Electricity consumption

e Chiller water storage 18927 m?3, temperatures 15° on top and 3.89 in
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. Mon 01412425 Wed 03/12/25 Fri 05/12/25 Sun 0TH2i25 Tue 09/12/25 Thu 11/12/25 Sat 13112125 Mon 1
the bottom, 239 MWh energy capacity. s B HRC1 W HRG2 W HRG3 © HRG4 — Gooling demmd
£ __ | & | 4 & -
o E - ‘ = o 8 - o ] e I W
L]
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CO2 [ton]
CO2, Natural Gas 3,051
CO2, Waste 250

: g o/ 000
Emissions/Year ‘ 2016 CO2, Waste 250 UC Davis carbon footprint significantly by 54% -89% and are great

CO2 [ton]
CO2, Natural Gas 49,378
CO2, Waste 251
CO2, Elec. imported 56,893
CO2 Total 106,522

i alternatives
CO2, Elec. imported 39,876 References
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%C02 Reduction 59%

of converting steam district heating to hot water.




