
SFU updates

Mission Innovation Heating and Cooling - Sorption Heat Pump Systems
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Motivation/application: PEM fuel cell buses AC

15
0.6

25
COP = =

700W/kgSCP =

60-80 °C



3

Sorber bed analytical modeling

F-HMX

(Finned-tube)

P-HMX

(Plate-fin)

P-HMX and F-HMX due to relatively high SCP and COP

Eigenfunction Expansion Method
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Input and output of the analytical model
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Reason for optimization of all S-HMX components

15min =
b=2cm

ts=2mm

Hc/2=3mm

tf=2mm

b=2cm

ts=1mm

Hc/2=3mm

tf=0.1mm

Thick fins Thin fins

• Simultaneous optimization of sorbent, heat exchanger, heat transfer fluid

• One large resistance can limit the performance

HEX

Sorbent
HTF HTF
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Analysis of variance (ANOVA)
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Impact of parameters on SCP, P-HMX, ANOVA
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Impact of parameters on COP, P-HMX, ANOVA
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Optimization of sorber beds

1 b 3cm  f0.5 t 3mm  s1 t 3mm  0 20wt.%  10 20min  4 8cH mm 

Limited heat 

source

Limited mass 

or volume
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Two-sorber bed sorption test bed

Sorbent composition:

• Silica gel

• CaCl2
• PVA

• Graphite flakes

F-HMX
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P-HMX

(Plate-fin)
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Optimized S-HMXs versus state-of-the-art
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P-HMX versus off-the-shelf heat exchanger

HR: Heat recovery
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Thank you for 

your attention

Questions/comments?


