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A refrigeration system for the temperature calibration
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A HSTH.Aur. The paper descr ibes a dee p freeze refrigerati on system constructed by the authors in
the luerrument e Division of tho ) [ct(·oro)oKical Offico at Poone, and used for the temperat ure calibration
of radiosondes. Tho refrigeratiun system or-ins Freon 2~ and Freo n 13 in a cascade operation cools four
calib ration che mbere to -70OC in about 1 hr 30 min.

1. Introduction

Deep freeze refrigeration system using
propane and ethane as refrigerants, have
been in usc in the radiosonde oalibration
Jsboratories of the Instruments Division of
the . Ietoorological Office, Poena for many
years. The equipment described by
1Tenkiteshwaran (1950) uses the cascade
system of refrigerat ion, in which ethane is
used as the primary refrigeran t to cool a large
(hilling chamber and a second refrigeran t
propane is used to condense tho ethane. The
(hilling cha mber is filled with trichloroethy­
lene, which circulates in copper coils
surrounding the radiosonde calibration cham­
hers, cooling them to nny desired temperature
to-7()·C. More efficient direct cooling of the
..s libration chambers by the refrigerant itself
WaS later introduced. A refrigeration unit
nsing Freon as refrigerant was added in 1954.

With increasing demands for calibrated
radiosondes, the need for additional refrigera­
tion units was urgent. Since cascade refrigera­
tion units are not yet assembled in India and
the import of these complicated and expen­
sivo equipment would have involved large
expenditure in foreign exchange, it was
decided to construct such a unit at Poona.

~ . Description

The refrigeration system chosen was one
using Freon 22 and Freon 13 as refrigerants
Mid was completed in 1962. Both F -22 and

F-13 are non-toxic and non-inflammab le and
F-22 has the added ad vantage of being readily
available in India. The refrigeration circuit
diagram is given in Fig. 1 and the completed
unit is illustrated in Fig. 2. The various
components, particularly the compressors,
motors , ValVOB, controls etc used in both
stages have been designed te be identical in
order to minimise the number and types of
components. Standard parts readily available
in India have been used as far as possible.

Both F-22 and F-13 systems are identical
and consist of compressors coupled to 1 H.P.
motors, oil separators where the oil mixed
with the gas is separated and returned auto­
matically to the compressor crank ease,
condensers, receivers, heat exchangers, expan­
sion valves and a series of regulato r and relief
and discharge valves with low pressure and
high pressure cut-out controls, to ensure that /
the system works with maximum efficieney
and economy.

The two systems are ontlined in Fig. 1. Hot
compressed 1"-22 gas at 150 Ib pressure from
the compressor C, passes through the oil
separator 0 to the water cooled condenser W,
where it is cooled and condensed. F-22 now
in liqnid form, passes throngh the receiver R,
service valves SV and drier filter F to the heat
exchanger H, where it is pre-cooled to abont
-30·C by the cold F-22 gas returning from
tho cascade condenser ce. At the expansion
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