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Abstract: We show that the usage of the cyclic pressure function in the freeze drying is more effective than the dry-
ing rate of the constant pressure process. The ultimate object of this process is to reduce energy costs by shortening the
drying time. In this work, the concept of cyclic pressure function to decrease the drying time and the effects of the fol-
lowing factors on drying rate are considered ; pulse type, size in amplitude of pressure, size of intermediate time. Tem-
perature for drying has always been maintained constantly at 20°C and the pulse type could have found to give useful
results than the constant pressure by altering chamber pressure from low pressure to high pressure Also, when the am-

plitude of the pulse is 0.4 torr and the intermediate time is six hour the drying rate was increased considerably.
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1. Recorder 13. Freezing Select Switch
2. Vacuum Meter 14. Vacuum Evacuation Con-
3. P.ID Controller trol Switch
4. High Temp. Freezer On Switch  15. Sampling Control Switch
5. Low Temp. Freezer On Switch 16. Sampling Control Switch
6. Vacuum Pump On Switch 17. Alarm Stop Switch
7. Plate Heater On Switch 18. Vacuum Control Switch
8. Air Compressor On Switch 19. High Temp. Pressure Gauge
9. High Temp. Freezer Select Switch 20. High Temp. Pressure Gauge
10. Low Temp. Freezer Select Switch 21. Low Temp. Pressure Gauge
11. Off Switch 22. Low Temp. Pressure Gauge

p—
1353

. Temp. Select Switch

A. Cold Trap

C. Sampling Rod

E. Air Injection Valve
G. Heating Plate

B. Sampling Bypass
D. Bypass Vacuum Valve
F. Vacuum Control Valve

Fig. 1. A Scheme of an Experimental Apparatus
for Freeze-drying.
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Fig. 2. A schematic diagram of the cyclic pressure
function.
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Fig. 8. Curves of drying time vs. moisture content
percentage with the variety of the constant
pressure[ ® : P=0.1torr, A : P=0.4torr, &
: P=0.8torr, ® : P=2.0torr].
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Fig. 4. Curves of residual moisture content vs. dry-
ing rate with the variety of the constant
pressure[ = : P=0.ltorr, A : P=0.4torr, ¢
: P=0.8torr, ® : P=2.0torr].
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