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Vacuum Cooling and Its Energy Use Analysis
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Abstract

Vacuum cooling performance and energy consumption experiments data
of 8 runs for lettuce and 1 run for caultiflower were cited and analyzed.
Less than 30 minutes and less than 10.5 kwh/m. ton were required to cool
lettuce from 23°C to 2°C. The average coefficient of performance of
vacuum cooling equipment was found to be 2.65 when lettuce was cooled.

Conservation of energy could be achieved if, (1)The vacuum tube is
fully loaded with produce; (2) The compressor of the refrigeration system
would not be turned on until at the flash point; (3)Proper size and high~
efficiency motors would be selected for driving the different components of
the system; (4)Suction pressure of the refrigerant compressor would be
raised by raising the evaporating temperature, and at the same time, incr-
ease the heat exchange surface of the condensing coils in the vacuum tube.
(5)A way could be found to utilize the refrigeration capacity of the compr-
essor during the 7-minutes idling period of the cooling cycle to compensate
the peak load requirement of the cycle, so that more or less flatten load

curve would be obtained.
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LEZELHZE (Vacuum tube)

2.5HBE5EE ( Vacuumtube Condenser

Coils) :
MEEEAKEEEERAE (Low— Pressure

Ammonia Accumulator with pump)
A E=H W (Vacuum Pump)
5. EBENHg#<i# (High-Pressure Ammo-
nia Receiver)
6. 451 EE#E# ( Refrigrant Compressor )
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1 333.2 19.1 18.9 15.6

2 —_— 19.1 18.3 16.1

3 84.3 18.9 18.9 16.1

4 41.1 18.8 18.9 16.7

5 23.4 18.6 19.4 16.7

6 — 18.6 20.6 16.7

7 13.8 17.9 21.7 17.2 «— BOELF.P.

8 " 5.8 10.6 19.4 10.0 (Flash point)

9 7.2 9.7 17.8 8.9

10 6.85 8.7 16.7 8.9

11 6.3 7.0 15.0 8.3

12 5.85 5.7 13.9 7.2

13 5.5 5.0 13.3 6.7

14 5.15 4.2 11.7 6.1

15 4.9 4.0 11.7 6.1

16 4.65 3.4 1.1 5.6

17 4.45 2.8 10.0 5.6

18 4.3 2.0 8.9 5.0

19 4.2 1.4 7.8 3.9

20 4.15 1.1 6.7 3.3

21 4.1 0.9 6.7 3.3

22 3.95 0.9 6.7 2.8 «— EAWE V.B.

23 — 0.4 12.2 3.3 (Vac. break)
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5 31.3 53.5 . 97.3 53.8 102 35
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B B W 5 6 7 8 9 10
ERTE,°C 18.9 15.6 22.8 22.8 25.0 183 23.9 2.7 25.0° -
Bk, °C 0.6 22 1.7 5.6 4.4 17 1.1 0.6 1.7
|,°C 18.3 13.4 21.1 17.2 206 16.6 22.8 26.1 23.3
HEE kg 17,455 14,727 17,864 8,136 17,227 18,318 8,455 15,818 8,273 "
EREER, kwh 84 S 03 a7 9 206 65 120 71
EEE, kwh 24 21 25 18 25 90 25 27 27 -
MW kwh 119 105 130 74 134 349 100 160 110 -
| fg/HE kwh/Box 018 016 020 0z 0.21 - 0.31 0.25 0.36
. CoP 3.0 2.1 3.2 2.1 2.9 1.0 2.1 S 2.9 1.9
| RS 0.8 0.77 0.8 0.7 0.8 0.73 0.83 0.72°
| RAHHTHEER 0.57 ©0.50 052 0.53 0.52 0.52 0.54 0.52
" %#ﬁﬁ%ﬁ,kw 448 a5 460 352 468 412 388 491 401
| AR, kv o 26 sy 234 308 199 261 343 255
| RIEANES,kw 182 182 177 176 175 176 183 186 18
0.52 0.69 - 0.68. 0.66 0.66 0.48 0.67 0.70 . 0.64
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H 86.5 84.0
K 84.0 81.5
L 81.5 78.5
M 78.5 75.5
N 75.5 72.0
P 72.0 68.0
R 68.0 64.0
S 64.0 59.5
T 59.5 55.0
U 55.0 50.5
v 50.5 46.0
\ — 46.0
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