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Washing Efficiency of Steam Jet Washing Process
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Abstract — The washing characteristics of steam jet heating process have been compared with other washing
processes, such as low temperature process(standard process, below 40 ( and high temperature process(boiling
process, up to 95 C) with the standard soil fabric, EPMA 105. Steam jet heating process showed almost the same
washing efficiency as high maximum temperature process for pig's blood and wine. This result can be explained
with the higher surface temperature of washing materials in steam jet process compared with direct boiling
process. In terms of the energy and water consumption, the steam jet washing process showed significant savings
compared with direct boiling type washing process.
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Fig. 1. Schematic diagram of testing steam drum
laundering system.
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Fig. 2. Washing liquid temperature changes of 3
washing processes.
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Table 1. Reflective Index, CV(%), and washing efficiency of the 3 washing processes

Reflective Index Washing
Process Standard soil fabrics Before | CV(%) | After | CV(%) BA D/C flczency
® | © | @& | O (%)
Carbon black / mineral oil 25.7 0.86 44.0 4.20 18.3 4.88 285
Chocolate / milk 36.3 0.54 64.7 1.52 28.4 2.81 52.9
Standard —
Pig’s blood 18.4 1.97 79.8 3.08 61.4 1.56 85.7
Red wine 47.3 0.31 75.5 0.34 28.2 1.10 66.0
Carbon black / mineral oil 25.6 1.01 54.2 3.35 28.6 3.32 4.4
Steam Chocolate / milk 36.4 0.4 72.0 1.62 35.6 3.74 66.4
Pig’s blood 184 1.28 85.6 1.03 67.2 0.80 93.8
Red wine 47.3 0.25 85.2 0.38 37.9 1.52 88.8
Carbon black / mineral oil 25.4 1.09 60.2 1.87 34.8 1.72 53.9
Boil Chocolate / milk 36.1 2.45 714 1.64 35.3 0.67 65.5
Pig’s blood 18.2 212 85.8 091 67.6 0.43 94.2
Red wine 46.7 0.23 86.0 0.27 39.3 1.17 90.8
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Table 2. Contribution of two washing mechanism
on the washing and slope of linear part of washing
efficiency increasing rate of three washing processes

Process | S (oo | me |

C/aff;r;ﬂafﬁ 468 10000 | 043

Standand Ch/ofmo.lf‘;e 183 | 10000 | 125

Pig's blood | 782 | 10000 | 0.62

Red wine | 1035 | 1.0000 | -0.08

C/aff;r;ﬂafﬁ 136 | 09450 | 073

Steam Ch/ojmo.lﬁfe 253 | 08854 | 010

Pig's blood | 888 |0.7244 0.23

Red wine | 844 | 0905 | 028

(;a;ll’i‘:;rgaf; 223 10000 | 054

Boil Ch/o‘r;uo.llalfe 537 | 09581 | 041

Pig's blood | 902 | 0.3049 0.15

Red wine | 820 | 09467 | 022
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Fig. 7. Surface temperature changes of washing

materials during 3 washing processes.
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Fig. 6. Images of drum type test washing machine (a) Visible light image (b) Infrared light image after

15 minute steaming process.
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Table 3. Energy and water consumption and process time distribution of 3 washing processes

Process Standard Steaming Boiling
Electricity consumption(Wh) 651.8 1373.7 2590.4
Washing time(min) 32 54 80
Water consumption(!/Wash) 22,6 164 225
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Fig. 8. Relative energy and water consumption and
process time distribution of 3 washing processes
(Standard process = 100%).
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