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Chilled mirror instruments - GRUAN
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Employed within GRUAN (since networks early days)

➢ CFH – EnSci

➢ FPH – NOAA

➢ R23 cryogen (CF3)

o Ideal thermodynamic properties 
for CFH/FPH application

o GWP ≈ 14,000

o Restrictions: sales ban EU & Japan

➢ Transition to another cooling method necessary
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11 Sites with stratospheric 
hygrometer soundings
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➢ GRUAN Manual: monthly H2O measurements to ~30km  
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Current R23 CFH/FPH soundings
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➢ EU/JPN sites

o Halted

➢ US-sites/LAU/HKO

o Ongoing (no issues)
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Alternatives
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➢ Alternative cryogen

o Dry ice/ethanol – NOAA FPH

▪ Tropical and mid-lat sites

o Liquid N2 – CFH

▪ Lindenberg, Jülich, Sodankyla

➢ Peltier-based instruments

o Meisei Skydew, commercially available

▪ Tateno, Lindenberg

o PCFH, in development (pres. S. Brossi)

PCFH

Skydew
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Skydew – status overview
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➢ Summary 

o Employed at Tateno (JMA) and Lindenberg (11 twinsoundings)

o Reproducibility <0.2K (previous differences due to contamination?)

o Night 30km, day ~25km

o Dewpoint depression up to 45K (nighttime)

➢ Planned: testing at other GRUAN sites

o Sodankyla, Ny Alesund, Potenza

➢ Sugidachi et al. submitted to AMT 
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N2-CFH conversion kit
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➢ Pressure-relieve valve

o ~200 hPa

➢ Light-weight (PE bottle)

➢ Capacity: 1 liter

➢ Developed by C. Rolf (FZ-Jülich)
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Summary
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➢ DIA-FPH 

o testing ongoing

➢ N2-CFH

o Design adopted by EnSci. Prototype used in test flights

o Testing/PID-optimizing ongoing

➢ Skydew

o Commercially available

o Night 30km, day ~25km

o Dewpoint depression up to 45K (nighttime)

o Tests at arctic sites outstanding; performance in Arctic summer?


