FACILITIES MANAGEMENT
Solar Thermal Optimization for District Hot Water
through Energy Modeling



FACILITIES MANAGEMENT
Joshua Morejohn, Energy Manager
Priscila Castillo Cazares, JEMES CiSu



UC Davis is converting their
district heating system from
steam to hot water

* Is solar thermal generation a
viable addition?

How does it interface with heat
recovery?
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Context
Aging steam DH system

* Boiler capacity issue

* Piping & insulation failures
* Building leaks

* Cost of maintenance

e 30-50% distribution losses

msm Pre 1969 (> 45 yrs old)
s 1970 to 1989 (27-45 yrs old)
s 1990 to 2010 (6-26 yrsold)




CO ntext Opportunity for Heat Recovery



Annual Energy Use Comparison

80% of the current
_ gas usage/cost is for
the CHCP steam
boilers

Steam System HW System
Elec ™ NG-other NG-CHCP

Context Carbon Neutral by 2025
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Chilled Water Storage
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Energy Conversion Units

Energy Sources
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Campus Energy Model Using energyPRO (emd.dk)
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Hot Water District Heating With Solar Thermal Plant

Campus Energy Model Using energyPRO (emd.dk)



HW Modeling Scenarios

25 acre (100k m2) Solar Thermal (ST) plant
One 2,500 ton Heat Recovery Chiller (HRC)

One 2,500 ton HRC + ST + seasonal storage




Scenario Assumptions

20 year model (2017-2036)

1.25 MGal HW TES for daily storage
31% steam distribution losses
(assuming actual heating demand is
69% of measured heating demand)
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Scenario 1 Results

ST Production drives
Scenario 1 NG Usage
to zero in summer but
has less impact in
winter (compared to
Baseline NG Usage).
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Scenario 2 Results a
HRC HW Production -
drives Scenario 2 NG ...
Usage to zero in Z
summer but has less -
impact in winter

(compared to Baseline
NG Usage).
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Baseline vs Scenario 2 Monthly NG Usage and HRC Production
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Baseline vs Scenario 3 Monthly NG Usage and HRC + ST Production
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HW with HRC + ST +
Seasonal storage
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Seasonal storage for the UC Davis district
heating system would be 4.5x larger than
the world’s largest thermal storage pit
(Vojens, Denmark)

https://stateofgreen.com/en/profiles/ramboll/solutions/world-largest-thermal-pit-storage-in-vojens



Conclusions

 Solar Thermal is ideal where Heat
Recovery options are limited

* Heat Recovery can limit Solar
Thermal potential

 Both are limited by summer
heating loads and storage size

e Seasonal storage is required to
leverage both Heat Recovery and
Solar Thermal to their full extent




