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Design and test of an on-line measuring system for vacuum freezing dryer
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Abstract: To obtain real-time water contents and temperatures of
vacuum freezing drying process, and to facilitate monitoring of
drying process, a novel online measuring system (OMS) for vac-
uum freezing dryer was proposed and experimental tests were
carried out. The system was composed of a microcontroller, a
strain pressure sensor, a thermal resistance, modulus conversion
modules, an OLED screen and other components. Wireless data
transmission was used, and temperature correction and vibration
reduction were carried out in the design. Experimental tests
showed that the system could be used to measure the weight,
moisture content and temperature in real time during the vacuum
{reezing drying process, and the relative deviation between the
weight measurement value and the actual value was — 1.6% ~
2.7% in the range of 5~50 g. For the temperature, the deviation
was within +3% in the range of —40~40 “C, indicating a good
accuracy.
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Overall design of the OMS for vacuum
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Figure 1

freezing dryer

TAERT B 5 2 ) % I A 5 4 e B Y H R A
Wi 2 HXT11 BEHEE AL g Bk o (. 322 AT Aibl. T
NHLKE LR Bk 15 5 Bl e e 5 B o HR D & B AL
BEHR (55 & 2 2 B AL HL CRI KD » F 47 LAY TG 28 1% S
OB OS2 E R R b A R R AT S
PSR, TREARGH T AT LA TR L1
NS A R AR IR €17 N G | A B £
REVR TR SR A i B TR . B B S 3K R ) AL AR 1Y
WA AME R SR 2 fraR . i R B TR IO 4G
8 SR S G RS . T SO AR ALER 2T IR B Xt
JOR 0 S 0 5 L FE ST T SR 4 AR . RS L
SR FH 4 B8 B Wi A 5 4R B Ak Pl O TG S
2 ®rki

ZRYAE Keil pVisions FF R H,  C i 5 it =2
F. TRFERWLE 3. REITBE. EhitfT 2% X
OLED & 75 LT 9] 4f £k » 45 45 3 BCHX7 11K o {8 C1B% o

BBRE - EEZRFTRELZVNARRZIT SR

LB 2. O
6. fEH L% N

A 2

Figure 2

3. 4 BG5S R G
PEXNEAHEEBERAL LR

Single point strain pressure sensor and

its support

RGIRIL
[¥) 45 /L OLED i/ 7L ]

YilHX711
B ik e

B3 AGEKAARER

Figure 3 Overall flow chart of the OMS system
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Figure 4 Principle chart of vacuum freezing dryer
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Table 1 Vacuum freeze-drying process parameters
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measured by single point pressure sensor
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Figure 6 Changes of the weights and water contents of

sea cucumbers during vacuum freeze drying
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Table 2 Data on weights and water contents of sea cucumbers before and after drying
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Figure 7 Changes of the temperatures of sea cucumbers

during vacuum freeze drying
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