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Intro/Problem Data & Results
● Goal of CMTF is net-zero carbon emissions by 2030. 

One proposed mechanism: to transition from steam to 
low temperature hot water (LTHW) for heating and 
cooling of UMass buildings because LTHW is less 
energy intensive than heat LTHW (120 - 145°F) versus 
steam (212°F).

● Currently, heating and cooling are separate systems
○ Thus, cannot repurpose chilled water used for 

heating for either cooling purposes or less 
demanding buildings that require heat.

○ Concept of “heat trading” which will be used 
alongside LTHW does just that.

● UMass needs to increase electrical and geothermal 
capacity to support LTHW heating and cooling

● Need more uniform data collection and appropriate 
supporting structures, like pipes

Methods

● Linear regression used to determine whether buildings 
were regulated via supply temperature modulation or flow 
rate modulation

● Some data units in Metasys simultaneously reported as 
flow rate and daily consumption, used previous monthly 
data to determine correct units were daily consumption

● Communicated directly with staff in the Physical Plant to 
determine how specific buildings were regulating their 
HVAC systems

Fig 1 → Delta T values show a downward trend from only around 40 to 
60℉ and the rest of the plot is more constant. This means the same 

amount of heat is being supplied to the building at 40°F as at 10°F, 
highlighting a heating inefficiency.

Fig 3 → Building heating system (dark red) is used to heat domestic hot 
water (red) such as showers and sinks. The LTHW system will be too 

cool to heat the domestic system, meaning it will now require a new 
heating source.

Fig 4 → Delta T values in LGRC demonstrate sudden increase in outliers 
in Mar 2021 sampling period. Metasys data may not always correlate 

to building function.

Recommendations & Next Steps
● Insufficient renewable energy available to meet campus heating 

requirements on a LTHW system. Recommend geothermal system 
be implemented first.

● Retrofits required to support LTHW infrastructure.
● Current building heating systems also supply water for domestic hot 

water systems. Supplemental heating source may thus be required 
to prevent bacterial growth. 

● Metasys, the University’s building automation system, should be 
updated to record the same information across all buildings. 
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● Future iCons students may research, document, and budget various 

retrofits required to implement a LTHW system on campus 
(suggested that students study building infrastructure built in 
different time periods).

● Future iCons students may also investigate Metasys and discuss 
how to update the system to improve the performance of the system

Fig 2 → Hot water pump speed is varying as an effect of OAT in Oak 
Hall of the CHC. Hot water pumps require a minimum baseline flow 

rate to function.


