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• Part 2 – Limitations of existing heating systems

• Part 3 – Making the transition from high-temp to low-temp

• Part 4 – Deeper dive into low-temp HW terminal equipment



Before we start!

Temperature Definitions

• High-temperature hot water: 160-200F (Typical: 180F)

• Medium-temp hot water: 130-150F (Typical: 140F)

• Low-temp hot water: 100-120F (Typical: 120F)
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Existing Buildings 

https://stock.adobe.com/search?k=boston+skyline+silhouette

An estimated 70% of buildings in Boston were designed 
to use high-temp HW



Existing Buildings

80% of the predicted building stock for 2050 are 
buildings that exist today 

https://stock.adobe.com/search?k=boston+skyline+silhouette

These exist today!

Circa 2050



Existing Buildings 

https://stock.adobe.com/search?k=boston+skyline+silhouette

We need solutions for decarbonizing our existing 
buildings. 



Ways to Electrify / Decarbonize Heating Systems

• Electric boilers

− Benefits: minimal equipment

− Challenges: large electrical requirements, COP = 1

• Heat pumps

− Benefits: higher-efficiency (COP = 2-2.5)

− Challenges: high upfront cost, more complexity, 

more space required 



Ways to Electrify / Decarbonize
Can I get 180F HW with an ASHP?

HW Boiler

AWHP

WWHP

Air-to-Water
Heat Pump

Water-to-Water
Heat Pump

0F

90F 100F

180F160F

Roof 

Line



Ways to electrify / decarbonize

Does it make sense to make 180F HW with an ASHP?
There are caveats. We can’t cheat physics.

Temperature

A/C Chiller LT ASHP HT ASHP

0F

180F

120F

95F

42F

∆T = 53F

∆T = 120F
2.3x ACCH

∆T = 180F
3.4x ACCH

1.5x LT ASHP

180F HW
Average COP: 1.8
0F: 1.5
20F: 1.7
40F: 2

120F HW
Average COP: 2.6
0F: 1.9
20F: 2.3
40F: 2.7



Where hydronic heating systems can be

Low-temp HW Heat pumps: COP = 2.5-3

Temperature

120F ASHP

0F

120F

∆T = 120F

120F HW
Average COP: 2.6
0F: 1.9
20F: 2.3
40F: 2.7100F ASHP

∆T = 100F

100F

100F HW
Average COP: 3
0F: 2
20F: 2.5
40F: 3.2



Water Temperature vs. Efficiency

Only do as much lift as needed

At 40F ambient:

140F HW: COP = 2.17
130F HW: COP = 2.37
120F HW: COP = 2.60
110F HW: COP = 2.86
100F HW: COP = 3.15

17% 
Energy 
Savings

16% 
Energy 
Savings 31% 

Energy 
Savings

Lower temp = higher efficiency



Electrification Options – How Much Heat Pump?

HW Boiler

ASHP

HW Boiler

ASHP

- or -

Heat pump sized to cover 
part of building load

Heat pump sized for 100% 
of building load

HW Boiler

100% of heating from boiler

- or -



Building Heating – Air-to-Water Heat Pumps
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Building Heating – Air-to-Water Heat Pumps



Building Heating – Air-to-Water Heat Pumps

What if we cover part of the load with ASHP’s?

20%

80%



Building Heating – Air-to-Water Heat Pumps

What if we cover part of the load with ASHP’s?

33%

67%



Building Heating – Air-to-Water Heat Pumps

What if we cover part of the load with ASHP’s?

50%

50%



Building Heating – Air-to-Water Heat Pumps

What if we cover part of the load with ASHP’s?

A lot for little



Capital Equipment vs. Value

100% Decarb

HW Boiler

ASHP

HW Boiler

88% Decarb

ASHP

$ $$$



Capital Equipment vs. Value

33% Total Decarb 88% Total Decarb
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Limitations of existing heating equipment

Cooling 
Tower

HW 
Boiler

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

FCU

Chiller AHU

Fin Tube Fin Tube



What if we…turn the setpoint temp to 120F?!

Existing equipment will not maintain original heat output

Heat flex Average is a function of average water temp - air temp

› 180/160 = 170F - 65F = 105F

› 120/100 = 110F - 65F = 45F

› 45 / 105 = 43%

Might maintain building when heating load is <40% 



What if we…turn the setpoint temp to 120F?!

• Non-condensing boilers become condensing boilers

− Condensation needs to be managed/collected/drained

− Condensation is highly acidic

› Non-condensing boilers do not use corrosion-resistant materials 

(stainless steel)

› Non-condensing boiler chimneys are not designed for sustained 

condensation – especially not acidic condensation

− This will promptly lead to significant damage, and ultimately, failure

− Need to keep return water >140F

https://jmpcoblog.com/hvac-blog/boiler-installation-pitfalls-part-1-never-condense-a-non-condensing-boiler

https://www.supplyht.com/articles/100650-myths-and-methods-for-protecting-boilers-against-flue-gas-condensation



Limitations of existing heating equipment

Air Handling Unit Coils

v

v

55% of original capacity



Limitations of existing heating equipment

Perimeter Fin Tube

https://www.slantfin.com/images/stories/Technical-Literature/ratings_fineline30_r.pdf?utm_source=chatgpt.com

31% of original capacity



Limitations of existing heating equipment

Fan Coil Units

46% of original capacity



Limitations of existing heating equipment

The existing boilers can’t sustain with low temp HW

- and –

The existing terminal equipment can’t cover load with lower temp HW
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Making the Transition

1. Replace terminal equipment with equipment rated for lower temp HW

» Remove the need for 180F HW

2. Replace non-condensing boilers with condensing boilers

» Provide proper venting for condensing boilers

3. Add heat pumps

4. Integrate proper control strategy 



Transitioning in Stages

Increase coil rows. Maintain similar air pressure drop and water pressure drop

AHU Coils – Added Rows

v

v



Transitioning in Stages

Fan Coil Units – Added Rows

v

v



Transitioning in Stages

Multi-pass low-temp fin tube (with fan assist)

BTU/ft at 65F EAT

w/out fan assist w/ fan assist



Making the Transition

Replace non-condensing Boilers with Condensing Boilers

› Opportunity to right-size?

» Has the building been tested for how much boiler capacity is actually used? 

» Are there logs of boiler capacity over time?

› Replace existing chimney / draft venting systems with proper venting systems 

designed for condensing boilers, inclusive of condensate management

› Optimize boiler operation strategy to maximize efficiency. Often available from 

boiler manufacturer controls. 



Making the Transition

Heat recovery on 4-pipe systems

› Energy savings on shoulder days

› Reduced peak heating load if there are 

year-round cooling loads

CT

Chiller
HW 

Boiler

Gas 
(Heat In)

Heat Out

HR 
Chiller



Making the Transition

Add heat pumps

› Find the right value for heat pump capacity vs. boiler offset

› What’s the goal?

» Minimum carbon impact? Lowest annual operating cost? 

These two might result in different strategies



Making the Transition

Add heat pumps

› Requires additional pumps and heat exchangers due to glycol in air-to-water heat pumps

ΔP

Buffer 

Tank

ΔP

Heat 
exchanger



Making the Transition

Integrate proper control strategy 

› Find efficiencies for hybrid heating plant

» Variable ambient lockout temp based on utility costs

» HW temp reset for efficiency increase

» Plant optimization (mindful of pump energy)

At 40F ambient

140F HW: COP = 2.17
130F HW: COP = 2.37
120F HW: COP = 2.60
110F HW: COP = 2.86
100F HW: COP = 3.15

17% 
Energy 
Savings

16% 
Energy 
Savings 31% 

Energy 
Savings
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Low-Temperature Hydronic Heating Applications

Jaga is a Belgian manufacturer that specializes in 
hydronic heating and cooling solutions with a specific 
focus on the use of low-temperature hot water heating 
(and higher temperature chilled water cooling).



Improved Finned Tube Element

• Ideal for hydronic systems operating at 120°F or below

• Corrugated (enhanced) fins

• Can be used with or without fan assist

• Tubes are engineered to maintain turbulent flow as low 

as 0.15 GPM, giving application flexibility

• Proprietary anti-static coating for sustained 

performance



Finned Tube – Fan Assist v.s. No Fan

Without Fan Assist

With Fan Assist

Approximate 

Increase of

45%



Deeper Look into Fan Assist



Multi-Pass Convectors vs. Legacy Radiators



Unit Heater – Venturi Effect



Briza Fan Coil Unit

Low Voltage, Ultra Thin FCU 

Depth 4 ½” – 6 ¾” 

Traditional line voltage, compact FCU 

Depth 8 ¾” – 10 “



Terminal Heating Types

Tempo

Knock-On-Wood

InductionVertiga

Free-StandingContinuo Clima Canal

Build-in-Wall



What we discussed today

• Decarbonizing and reducing energy in existing buildings requires the use of lower 

temperature hot water

• Integration of new equipment is required to do this

• There are steps that can be followed to do this

− Remove the need for 180F hot water

− Provide central equipment can efficiently provide low-temp HW

− Create the proper control strategy to optimize performance and operating cost

• Heating products exist to facilitate this transition



Mark LaFrance

Mark.LaFrance@hts.com

Doug Andrade

Doug.Andrade@hts.com

Thank you
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