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Study of Heat Recovery Ventilation System Using Steam Adsorption Charcoal
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Yuki NABESHIMA and Haruno ISHIKAWA

Abstract: Forestry is one of the main industries in Shizuoka Prefecture. 70% of the country is forested, Japanese
cypress and cedar are produced as wood that have high commercial value. However, these are more expensive
than foreign-maid wood, this is responsible for the decline of forestry. In addition, low-valued wood called “C-
stuff” is generally processed into Chips and Pellets however they traded at low price. From these backgrounds,

we planned to make a new value for C-stuff to revive the forestry. Charcoal having vapor adsorption performance
is cleated. This charcoal made from cedar that is calcinated at 800 degrees C is capable of adsorbing 40 % of its
own weight of water vapor. Then we conducted an experiment to clarify the latent heat recovery of the filter filled
with the absorbent. As the results, 50% of the heat loss during ventilation can be recovered by this charcoal.
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Fig.1 Diagram of calcination test.

Table 1 Calcination conditions

Wood chips Cedar
400°C
Calcination temperature 600°C
800°C

Calcination time 360 minutes
Activation treatment none
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Fig.2 Schematic diagram of adsorption amount measuring

devices.

Table2 Condition of adsorption measurement

Items Condition
Ambient temperature 25°C
Humidity 20, 40, 60, 70, 80, 90, 95 %
Measuring time 2hr — 8hr
Sampling rate 300 msec

CC-4:Cedar-charcoal (400°C)
CC-6:Cedar-charcoal (600°C)
CC-8:Cedar-charcoal (800°C)
Activated carbon
silica gel A type

Materials
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Fig.3 Adsorption isotherm of charcoals calcinated from

400- 800 degrees C.
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Fig.4 Differences in the adsorption isotherm between

activated carbon, silica gel-A and CC-8.
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Fig.5 Schematic diagram of duct-less ventilation unit.
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Fig.6 System diagram of the ventilation system.
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Fig.7 Schematic diagram of experimental set up.

Table 3 Specification of sensors

Items Sensors Accuracy
T Thermistor +0.1°C

H Capacitance type +1.0 %RH
Ta  T-type (TC) +0.5°C
Va Hot wire anemometer +0.1 m/sec

Table 4 Experimental conditions

Items Set value
CC-8 filter
(150mm ¢ X 100mm)

Adsorbent

OA condition 20°C, 7.5g/kgoa
RA condition 0°C, 1.5 g/kgpa
Switching time 70 sec
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Fig. 8 Results of measurement for latent heat
recovery rate.
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Fig.9 Experimental results of heat amount.

Table 5 Heat recovery rate of the CC-8 filter

Exhaust Supply
Ls 286 W 171w
s 154.4 W 102.3 W
Lo 275.5W 159.5
qu 206.7 W 101.2 W
7s 53.9% 59.8%
7L 75.0 % 63.5%
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