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1. Research Aim

The objective of this study is to prepare composite hygroscopic materials with both
temperature and humidity regulation performance, and to investigate their moisture
buffering effect under different airflow conditions.

2. Research Method

It is assumed that the air outlets in actual rooms are arranged on the wall; in this case,
the samples are divided into two groups — one group located parallel to the ceilings and
floors, and another group located vertical to the air supply orientation.

All the experiments were conducted in a test chamber (size: 8.0 m X 3.7 m X 2.7 m),
located in a climate room that could create a precise temperature and humidity
environment. Fig. 2 shows a schematic of the test chamber and the climate room. The
settings of temperature and humidity in the climate room are based on the NORDTEST
method [21], which will be mentioned below. There is an airflow generating device in the
test chamber, constituted by 48 fans to ensure uniform air supply. The experimental cases
include 0 m/s, 0.5 m/s, 1.0 m/s, and 1.5 m/s, corresponding with practical air supply —
static condition, slow airflow velocity, medium airflow velocity, and high airflow velocity.
Fig. 3 shows the setting of each sample during the experiments.

Before every experiment, each sample should be put into a steady environment
(23+0.5 C, 50+5%) for pretreatment until a constant mass is achieved. The experiment
includes two phases: 1) Absorption phase: each sample was put into the test chamber
(23 C, 75%) for 8 hours and weighed by an electronic balance (AND GF-6100, accuracy:
+0.1g) to measure its weight variation. 2) Desorption phase: the humidity of the climate
room was changed to 33% while the temperature remained 23 ‘C. The weight variation of
each sample was measured for 16 hours. The air-flow condition remained the same during
both two phases.

The temperature, relative humidity, and airflow velocity were monitored by using testo
480 and its matching probes — temperature and humidity probe (accuracy +0.2°C , £2%RH),
hot-wire anemometer (accuracy + (0.1m/s+5% measured value)).

3. Research Result

The maximum moisture ab/desorption of each sample increased as the airflow velocity
increased. The moisture absorption of the vertical group samples always exceeded the
parallel group samples, while the moisture desorption of the vertical group samples were
almost identical to the parallel group samples.
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Fig. 1. (a)-(d) Weight variation under different airflow conditions in the absorption process
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Fig. 2. (a)-(d) Weight variation under different airflow conditions in the desorption process

The MBVdeas of CMPCM-15 was the highest, followed by PG and CMPCM-5, while the
MBVdeas of BP was the smallest. The moisture buffering effect of composite hygroscopic



MPCM was weak when 5% of MPCM was added, but it could be enhanced significantly
when the figure was raised to 15%.

The MBV practicas of each sample increased significantly when the airflow velocity was
increased, and the values of the samples vertical to the airflow orientation increased faster,
compared to that of the samples parallel to the airflow orientation. In addition, the
MBVaeas of each sample is slightly larger than MBV practicas when the environmental airflow
velocity 1s 0.
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Summary:

The moisture absorption of PG, CMPCM-5, CMPCM-15, and BP increased as the
environmental airflow velocity was increased. Under the same airflow velocity, the
moisture absorption of the vertical group samples always exceeded that of the parallel
group samples, especially when the airflow velocity was high (1.5 m/s). In addition, the
moisture absorption of CMPCM-15 was higher than that of PG and CMPCM-5 in each case.

The moisture desorption of PG, CMPCM-5, and CMPCM-15 were the largest when the
airflow velocity was 1.5 m/s. Under the same airflow velocity, the moisture desorption of the
vertical group samples was almost identical to that of the parallel group samples. In
addition, the difference in moisture absorption between PG, CMPCM-5, and CMPCM-15
was limited during each case. Moreover, the maximum moisture desorption of BP increased
as the environment airflow velocity was increased.

The MBV practicas of PG, CMPCM-5, CMPCM-15, and BP increased as the environment
airflow velocity was increased, while the MBV pracricas of the vertical group samples exceeded
that of the parallel group samples. When the environmental airflow velocity was 1.5 m/s,
PG, CMPCM-5, and CMPCM-15 could reach a moderate level or even higher. Although the
thickness of BP is only one-twentieth that of the others, MBV practicas of BP is one-third that
\of the others, and is even close to that of PG when the environmental airflow velocity was

1.5 m/s, reaching almost 0.5 g/m2%RH.
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