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Optimizing energy usage for maximum efficiency is an essential goal for manufacturing plants in every industrial manufacturing
sector. The generation and distribution of purifying compressed air is a large expense incurred in practically all manufacturing
processes. Not only is the generation and treatment expensive equipment of compressed air, but frequent maintenance and effective
operation is also required. As a plant’s compressed air system is often an integral part of the production process, it needs to
be reliable, efficient, and easy to be maintain. In this paper, we study to find operating method to save energy from the adsorption
dryer in the process of purifying compressed air, which is required for a clean room production site in “A” company.

The compressed air passes through a pressure vessel with two “towers” filled with a material such as activated alumina, silica
gel, molecular sieve or other desiccant material. This desiccant material attracts the water from the compressed air via adsorption.
As the water clings to the desiccant, the desiccant particle becomes saturated. Therefore, Adsorption dryer is an extremely significant
facility which removes the moisture in the air 70°C below the dew point temperature while using a lot of energy. Also, the
energy consumption of the adsorption dryer can be varied by various operating conditions (time, pressure, temperature, etc).
Therefore, based on existing operating experiments, we have searched operating condition to maximize energy saving by changing
operating conditions of the facility. However, due to a short experiment period (from September to October), further research
will be focused on considering seasonality.
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<Figure 2> Dew Point Temperature by Pressure
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<Figure 3> One-way ANOVA : Dew Point Versus Pressure
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<Figure 7> Dew Point by Heating Temperature

500
—&— 230-240
— ® - 220-230
210220

450 —a - 20010

ra
=
=]

Purge Volumelm /hr)
w o
= g

A==t —2-

0| |

200 [

0.0 2.0 4.0 6.0 8.0 10,0 12,0 14,0
Timethr)

<Figure 8> Purge Volume by Heating Temperature
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<Figure 9> Upper Tower Temperature by Heating Temperature

160

—e— 2307240
— m - 220230
140 210-220
—A- - 200-210

120

&0

60

Purge Temperature(c)

40

20

oo 1.0 20

30 4.0

50 KO 7.0 B0 S0 100 11,0 120
Time(hr)

13.0 140

<Figure 10> Purge Temperature by Heating Temperature
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<Figure 11> Power Consumption by Heating Temperature
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<Figure 12> Temperature of Heating Section by Heating
Temperature
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<Figure 13> Temperature Trend of Cooling Section by Hea-
ting Temperature
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<Figure 15> System Performance @H6_C6(Heating Tem-
perature 210~2207C)
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<Figure 16> Dew Point Purge vol. Trend @H6_C6(Heating
Temperature 200~2107C)
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<Figure 17> Dew Point Purge vol. Trend @H6_C6(Heating
Temperature 210~220C)

<Table 1> Purge Temperature at 200~210C, H6_C6

Regeneration Time | Lower Tower Temp. | Purge Temp.
(hr) () ()
12hr 68.2 38.28
12hr 6min 66.4 36.41
12hr 12min 64.3 34.35
12hr 18min 62.6 32.64
12hr 24min 59.5 30.58

% Lower Tower Temp. is assumed to be 30°C higher than Purge Temp.

<Table 2> Purge Temperature at 210~220C, H6_C6

Regeneration Time | Lower Tower Temp. | Purge Temp.
(hr) () ()
12hr 67.36 37.36
12hr 6min 65.45 35.45
12hr 12min 63.86 33.86
12hr 18min 59.80 31.97

% Lower Tower Temp. is assumed to be 30°C higher than Purge Temp.
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<Figure 21> Dew Point of Dew Point Operation @H7_C7,
200~210, 2.5 bar

-0
-82
-84
-86
-83

-90

Dew Point('c)

-8z

% /X—JW'/

-98

2 4 B g 10 12 14 16 18 20 22 24 26
Timethr)
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<Table 3> Energy Expense by Delay Time Application Test

Condition 1 Condition 2
Supply Time 22hr 22hr
Regeneration 16hr 16hr
Time (Heating 10, Cooling 6) | (Heating 10, Cooling 6)
Delay Ti 6h 6h
Operation — 1{11e d d
Condition | Regeneration 33 bar 25 bar
Pressure
Heating Temp. 200~210C 230~240C
Puree Tem Heating 100 C, Heating 100 C,
& P: Cooling 40°C Cooling 40°C
Regeneration | Heating | Cooling | Heating | Cooling
Time 9hr 30min|5hr 10min|  10hr 6hr
};lme saving/ 30min 50min None None
. egeneration
Operation
Results Energy . .
Consumption/ | 450kWh, 6506m 451kWh, 5787m
Regeneration
Enery COsU| 193,037 won 114,587 won
egeneration
Annual number of 398 398
Regeneration
Annual Total

48,991,222 won 45,626,415 won

Regeneration Cost
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