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Case Study: Argonaut Quest™ 210

Environment: JULABO USA testing chambers (Allentown, PA). The testing chambers located
at JULABO’s Pennsylvania facility allow for controlled testing of the entire
JULABO product line. Ambient temperature and humidity can be held constant
in order to ensure consistent and reliable results. All testing performed at
ambient conditions of 20°C and 50% relative humidity.

Equipment: JULABO FP50-HP refrigerated and heating circulator (230 V/60 Hz)
Temperature Range: -50 °C to +200 °C
Heating Capacity: 2 kW
Cooling Capacity: 900 W @ +20 °C, 500 W @ -20 °C
JULABO F25-HP refrigerated and heating circulator (115 V/60 Hz)
Temperature Range: -25 °C to +200 °C
Heating Capacity: 1000 W
Cooling Capacity: 350 W @ +20 °C, 60 W @ -20 °C
JULABO Digital Data Acquisition System (20 Channel)
JULABO Pt100 external temperature probes (10)
Argonaut Quest™ 210 System
Assorted hoses/clamps/fittings
Ethanol Bath Fluid

Procedure: A series of four separate tests were performed in order to determine the
performance of the JULABO circulators at low temperatures, in conjunction
with the Quest™ 210 system. The four tests are as follows:

FP50-HP low temperature test with both Quest™ tube banks.
FP50-HP low temperature test with one Quest™ tube bank.
F25-HP low temperature test with one Quest™ tube bank.
F25-HP low temperature test with both Quest™ tube banks.

For all testing, the Quest™ tubes were filled with 5 milliliters of ethanol, and
Pt100 sensors were placed into the tubes as shown in Figure 1. It was necessary
to run the testing with the “tops” of the tubes removed in order to gain sufficient
room to allow the sensors to be dropped in.

Quest™ s a trademark of Argonaut Technologies

Page 1



295 .., 240070 — JUIuhn®

Constant Temperature Circulators

JULABO USA, INC. (610) 231-0250
Arenton, PA 16105 oGt com
TOLL FREE 1-800-4-JULABO www.julabo.com
A B

O O T1 O T1

s O O O

O O w O

T3 O O O T3

Q O T9 O T9

T10 O O O T10

O O T7 O T7

T8 O O O T8

O O » O =

v O O O

Figure 1: Sensor arrangement

The arrangement on the left (designated “A”) is used when both banks
of the Quest™ system where being chilled. The arrangement on the
right (“B”) is for the single bank was being tested. The designation
next to the tubes is the channel identifier for the Pt100 sensor being
used in the corresponding tube.

First Test: FP50-HP with both Quest™ tube banks.

As can be seen in Figure 2, the FP50 was able to reach a bath temperature of approximately —
38°C, which resulted in Quest™ tube temperatures ranging from —15°C to —25°C. It should be
noted that the effects of a slightly changing room temperature can be seen as slight increases in
temperature.
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Second Test: FP50-HP with one Quest™ tube bank.

As shown in Figure 3, the FP50 was able to reach a bath temperature of approximately —39°C,
which resulted in Quest™ tube temperatures ranging from —15°C to —26°C. Interestingly
enough, this data suggests that there is almost no performance difference between using a single
bank on the Quest™ versus using both banks.

Third Test: F25-HP with one Quest™ tube bank.

Figure 4 details the performance of the F25 with a single bank of Quest™ tubes. The unit was
able to reach a bath temperature of approximately —16°C, which resulted in Quest™ tube
temperatures ranging from —6°C to —8°C. Again, the effects of the changing room temperature
are apparent (the test facility at Julabo maintains temperatures to within +/- 2°C.

Fourth Test: F25-HP with both Quest™ tube banks.

This test was performed with a slight difference when compared to the other tests. An inline
valve was installed in the flow to allow the internal bath fluid to reach deep temperature and then
the valve was opened. The ultimate low temperatures are not affected, but you can gain some
information on exactly how fast the banks can drop in temperature. As can be seen in Figure 5,
the lowest bath temperature achieved was about —14°C, and the tube temperatures ranged from —
3°C to —8°C.

Conclusion: ~ Amazingly enough, it seems as though the ultimate deep temperature achievable
in the tubes is virtually unaffected depending on how many banks are connected
to the circulator flow. Of course, the larger machine (the FP50-HP) is much
more capable of reaching deep temperatures when compared to the F25-HP, but
in some cases this performance may not be necessary and the F25-HP may be a
better fit to the application.
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Figure 2: FP50-HP w/Quest System - 2 Banks
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Figure 3: FP50-HP w/Quest System - 1 Bank
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Figure 4: F25-HP w/Quest System - 1 Bank
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Figure 5: F25-HP w/Quest System - 2 Banks
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