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High-glide mixtures!

We started out with lots of doubts…
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- 16% COP improvement using 
mixture over pure fluids

- Optimum occurs for different fluids 
at same volumetric heating 
capacity

- Shape of dome and compressor 
efficiency dictate COP trade-offs

+16%

Compressor efficiency 
decreases

Condensation closer 
to critical point

2 kW 10 kW

Operating conditions:
𝑇𝑇𝑠𝑠𝑠𝑠,𝑖𝑖𝑖𝑖 = 60 °𝐶𝐶,𝑇𝑇𝑠𝑠𝑖𝑖,𝑠𝑠𝑜𝑜𝑜𝑜 = 100 °𝐶𝐶
Δ𝑇𝑇𝑠𝑠𝑠𝑠 = 35 𝐾𝐾,Δ𝑇𝑇𝑠𝑠𝑖𝑖 = 35 𝐾𝐾

𝑓𝑓𝑐𝑐𝑠𝑠𝑐𝑐𝑐𝑐 = 50 𝐻𝐻𝐻𝐻

COP improvements

4500g R-1224yd(Z)
922g R-32



Composition determination
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Composition determination
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Heat transfer degradation



10

Separation of dataFit for data with 𝚫𝚫𝐓𝐓𝐬𝐬𝐬𝐬/𝚫𝚫𝐓𝐓𝐬𝐬𝐬𝐬,𝐞𝐞,𝐬𝐬𝐨𝐨𝐨𝐨 > 𝟏𝟏

For remaining data, an approach temperature difference of 1 K is assigned.

Heat transfer degradation



1. COP improvements of 16% using high-glide mixtures
2. Composition determination successful with several different 

methods
3. Heat transfer correlation capturing effect of glide
4. Compressor examination after 1000 hours of operation with little 

wear and tear

06/02/2024High-Efficiency High-Temperature Heat Pumps with Temperature Glide

Conclusions



Thank You!
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