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Overview
• BU’s Climate Action Plan aims to eliminate BU CRC’s carbon emissions by 2040
• 40% of BU’s CRC Greenhouse gas emissions stem from heating its buildings

Why Electrify Heating Systems? 
• Electric heating reduces 100% of the carbon emissions from existing fossil heating systems

Why Retrofit Existing Buildings?
• BU’s campus only grows by 0.75% each year1

• We cannot wait to construct new buildings to reduce BU’s carbon emissions

Scope of Problem
• 211 buildings2 | 10 M ft2 CRC2 | $12M/yr of NG use2,3 | 20-year timeframe

Driving Question: How can we electrify the greatest % of BU’s fossil heating systems in the 
shortest time given limited capital and operating budgets?

1. From Energy Section of BU CAP 
2. 2016 Utility Data, excludes rentals

3. NG Price of $13.83/MMBtu
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Air-Source vs Ground-
Source Heat Pumps

Phase 1 Findings

Phase 2 Focus:
• Feedback from MEP companies: Is our retrofit feasible given existing electric capacity? 
• Tailoring retrofit strategy to key buildings  start with Questrom!
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Explore High-Temp
Heat Pumps

Focus on retrofitting 15 
key buildings

Install Hybrid Systems of 
Heat Pumps & Boilers

More compatible with 
existing equipment  
thus requiring less 

extensive renovations

Reduce 44% of CRC’s 
fossil heating energy 
use with only 15/211 

buildings

Minimize capital cost, 
maximize utilization of 

heat pumps

GSHPs’ higher efficiency 
does not offset it’s

greater capital cost and 
disruption when 

compared to ASHPs. 



Higher Peak Electrical Demand

Current Summer Peak = 1700 kW

Current Winter Peak = 1100 kW

• Peak Electrical Demand: max electrical power (kW) drawn from electrical service in 
a 15-min interval

• Increase in capital cost and complexity b/c of need to upgrade electrical service
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Higher Peak Electrical Demand
• Peak Electrical Demand: max electrical power (kW) drawn from electrical service in 

a 15-min interval
• Increase in capital cost and complexity b/c of need to upgrade electrical service

Current Summer Peak = 1700 kW

Electric Heating Peak = 2400 kW

Current Winter Peak = 1100 kW

41% Increase



1. Decrease peak heating load: optimize economizer and airflow1

2. Reduce electricity used for heating: 
a) Use existing fossil-fuel boilers for supplemental heat on coldest days 

(only 4-13% of year)
b) Use more efficient electric heating equipment: GSHPs vs ASHPs

3. Store electricity in off-peak hours: Explore building energy storage

Strategies to Decrease Peak Electrical Demand

1. Less air flow also decreases the electrical demand by reducing the fan power required to move air throughout the building

1. Cost of upgrading building’s electrical capacity?
2. What hot water temperature is needed for perimeter heat and AHUs? 
3. What equipment design minimizes capital cost, operating cost, 

greenhouse gas emissions, and peak electrical demand?

Research Questions



Summary of Phase 2 Analysis

Tradeoff between CapX and OpX?

Cost of reducing GHG emissions 
($/ton)?

Evaluate energy efficiency 
strategies to reduce peak 

electrical demand.

Compatibility with existing 
HVAC equipment?

Compare the GHG emissions 
reduction of each strategy to its cost?

How important is reducing CapX to 
retrofitting buildings faster?

What equivalent carbon tax is required to make 
electric heat cost competitive with fossil systems?

Is higher GSHP efficiency 
worth a higher CapX?

Environmental

FinancialTechnical

• Driving Question: How can we most quickly reduce the greatest % of BU’s GHG 
emissions given limited capital and operating budgets?

• Objective: Refine heating electrification strategy
• Reality Check: Present to BU Staff & Admin and MEP companies for feedback
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