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ABSTRACT

In the issue treatment, such as sperm, embryo, cell and issue, the liquid nitrogen is the
most popular to use as an issue treatment. Some case use liquid nitrogen which temperature is 206
°C. This research studies the volume and dimension of liquid nitrogen chamber in with proper to the
freezing process at low temperature in order to optimize designing the prototypes of liquid nitrogen
freezing process and easy to operate. The application of freezing process is controlled by reducing
vapor pressure inside the chamber in order to get vapor pressure closed to vacuum. At this point, the
nitrogen liquid will be boiled and quickly loss the heating value which resulted to liquid nitrogen
temperature reduces until the liquid nitrogen temperature is 206 °C condition which can be used to
issue treatment. The objective of this paper is to study the relationship between upper pressure and
time of the liquid nitrogen at study condition inside varies shapes and dimension in order to get the
propose condition, which cross-section areas and volumes of chamber are 51, 58, 85 and 102 cm’
with constant in volume 595 cm’. The result shows that the 51 cm’ chamber is the minimize time in
40 seconds to reduce the temperature. The 1078, 1232, 1386, and 1540 cm’ chambers with constant
arca at 154 cmz, the result shows that the 1078 cm2 chamber is the minimize time in 150 seconds to
reduce the temperature. The 240, 320, 400, and 480 cm’ chambers with constant area at 154 cmz, the
result shows that 240 cm’ chamber is the minimize time in 80 seconds to reduce the temperature. The
numerical model was developed in order to compare with the experiment. It found that the numerical
result was agree with the experiment result and the model can be predict the behavior of the liquid
nitrogen freezing process. By selecting the proper reservoir that reduces the liquid nitrogen

temperature to the lowest and still have more mass of liquid nitrogen in the time of reducing pressure.



