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Abstract To improve the vacuum degree requirement of the vacuum ice slurry making equipment, the intermediary substance was
proposed to add to water. A performance test system was established to study vacuum evaporation characteristics experimentally
using ammonia water with concentration of 26% as the intermediary substance solution and the influence of ammonia on ice slurry
production was analyzed. The results show that the cooling rate and temperature’s drop range of ammonia water are significantly
higher than distilled water with the same initial temperature and vacuum degree. Moreover, ice crystal can be formed above the
pressure of water’ triple point in ammonia water. With the decrease of vacuum degree, the temperature’s decreasing scope of

ammonia gradually diminishes, but still much larger than that of distilled water, which indicates that ammonia water’s requirement

for the vacuum degree to achieve the same evaporation temperature is much lower.
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Fig.1 Vacuum evaporation experimental system
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Fig.2 Evaporation temperature’s characteristics of distilled
water and ammonia water above the absolute pressure
1.5kPa
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Fig.3 Ice slurry formed with ammonia water flashed above
the absolute pressure 1.5kPa
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Fig.4 Evaporation temperature’s characteristics of distilled
water above the absolute pressure 1kPa
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Fig.5 Evaporation temperature’s characteristics and
pressure of distilled water with ice crystal formed

2.3 FKHEZELZFHE

S =, M4 AT 1kPalfi R ) R
s i s i e i . SER it RE v, SUKIRFELE
HA40s I [ 2 -20°C, R A 2 H KPR &K
(R B IR 22 -23°C, IF HA UK e

50
40 | —— ZUKIRE/C |-
? ;g N —=—J£J1/kPa
= 10 .
R \M
= 0 e,
-20 T o
30 b
TEEEEFTEEEE
IS 1E] /s
B6 SR A26% R KEFRF1IkPaEHNEHT
BERRERYE

Fig.6 Evaporation temperature’s characteristics of ammonia
water with concentration of 26% above the absolute
pressure 1kPa
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Fig.7 Evaporation temperature’s characteristics of ammonia
water with concentration of 26% above the absolute
pressure SkPa

R4 Ik ) AIE T 10kPalf ) K, L5
Kot in I8 B 7is o 9 B ik e o 2 K I e I L 2
H-5.9C, BIKFBA VKGR

40
A ~ BUKIRE/C
30 \\ +§j§;ki/
= ™ —
R[] DTS B S
0
T, aakya kA
REECEEEEEE L b LT
o = = = AN AN AN AN NN
0] /s
B8 REEH26% B RKER R F10kPaza EH T
ML BRI

Fig.8 Evaporation temperature’s characteristics of ammonia
water with concentration of 26% above the absolute
pressure 10kPa
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