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Investigation of the impact of five adhesives on the absorption, diffusion rate, and

evaporation in fabric attached to aluminum plate
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Abstract

The objective of this experimental study was to identify a suitable type of adhesive that can effectively enhance the
absorbency rate and water evaporation capacity of fabrics, consequently improving the cooling capacity of
evaporative coolers. Five distinct adhesives, utilized as binders between fabric and aluminum, were compared. The
water absorption and diffusion rate through the adhered fabric onto the aluminum workpiece was evaluated by
observing the behavior of water droplets. The evaporation capacity was measured in a test rig by assessing the
outlet humidity ratio of air after flowing over the wetted sample. Among the tested adhesives, Draga glue
demonstrated superior performance in terms of water diffusion rate, evaporation, and cost per unit mass. With Draga
glue, water diffusion rates were 5.64, 7.36, and 11.52 times higher than those of SikaFlex 740, hot glue, and SA,

respectively. The outlet humidity ratio from the Draga glue sample reached 16.91 g/kg, exceeding the rates of

" dndnwSyanln, 2 g”?f";.ﬁ/mammﬁm’, 23T AINTINASING FIUNITIIAINTINAIRAT Wﬁnmﬂ“’mnﬁ[u[ﬂﬁqﬁm? aunailiav
e o =
IINRIAUATIITINT 30000

" Master student, ? Assistant professor, School of Mechanical Engineering, Institute of Engineering, Suranaree University of Technology,
Mueang District, Nakhon Ratchasima 30000, Thailand

* Corresponding author: atit@sut.ac.th



Vol 43. No 3, May - June 2024

Investigation of the impact of five adhesives on the absorption, diffusion rate, and 235

evaporation in fabric attached to aluminum plate

SikaFlex 740, hot glue, and SA by 22.17%, 22.46%, and 26.70%, respectively. Economically, Draga glue was found

to be twice as cost-effective per unit mass as the other adhesives studied. These findings indicate that the use of

Draga glue can significantly enhance the diffusion rate, evaporation, and cooling capacities of evaporative coolers.
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Figure 1 Indirect evaporative cooling (IEC).
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Table 1 Adhesive material (glue) specifications.

Common/Scientific name Chemical ingredient Applications Price per Reference
Kilogram
1. Draga/Rubber Polyurethane resin, Used for sticking wood, leather,
Adhesive Toluene, artificial leather, PVC, fabric, rub- 250 -
Methyl Ethyl Ketone ber, and steel.
2. SikaFlex 740/ Polyurethane, Used for attaching steel plates Xu et al. (2017)
Polyurethane Sealant Isocyanates and providing a general structural 500
sealant with high flexibility.
3. Hot glue/Cyanoacrylate = Cyanoacrylic acid, Methoxye- Used for fixing and adhering to the Aumpai &
Adhesive thyl, Cyanoacrylate surface of materials, rubber, steel, 1000 Koonsrisuk
plastic, glass, and ceramics. (2020)
4. Hydroxyethyl Cellulose  Hydroxyethyl Cellulose (HEC) Used as a binder without decreas- 650

(HEC)

5. Spray Adhesive (SA)/

Aerosol Adhesive

Methyl pentane,
Liquefied Petroleum gas,

Cyclohexane,

ing the porosity of the material.

Used for sticking paper, corru-
gated paper, fabric, foam, and

wood.

(3.3% concentration) Li et al. (2016)
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(a) (b)

Figure 2 Experiment of diffusion rate: (a) Sample

attaching fabric to an aluminum sheet,

(b) Installation of a test rig.
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Table 2 Experimental conditions.

Diffusion rate

Parameter Value Unit
Type of adhesive 5 kind
Time to observe behavior 1, 10, 30, sec
60, 120
Volume of water 1 ml
Droplet rate 0.1 ml/s
Water evaporation
Parameter Value Unit
Type of adhesive 5 kind
Water opening time 3 min
Air velocity 0.5 m/s
Dry bulb temperature of ambient air 25+05 °C

Humidity ratio of ambient air 15.5+0.25 g/kg
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Figure 8 Diffusion of water in SA (a) 1 sec, (b) 10 sec, (c) 30 sec, (d) 60 sec and (e) 120 sec.
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