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1. Introduction

Industrial heat exchanger for waste heat recovery
has been used in various fields, and research is
continuously underway in the tentering process,
which is a process of preventing deformation of the
fiber fabric and fixing the width of the fabric
uniformly.

Recently, air pollution is on the rise due to the
emission of fine dust and harmful substances. In
the field of textiles, research has been conducted to
purify harmful substances after the tentering
process through catalysts and filters heated to a
high temperature of 400 ° C or higher.

It is a waste of energy to discharge high
temperature fluid above 400 C as it is, and
tentering process requires high temperature gas
below 200 C. Therefore, it exchanges heat with
the atmosphere through the waste heat recovery
machine and supplies hot fluid below 200 C to
tentering machine.

The waste heat recovery machine used in this
study is a plate type heat exchanger. A study on
the efficiency according to the plate shape using
the fluid of water to carrol mixture [1]. Study on
plate heat exchanger performance using air to air
fluid and operating conditions [2]. Various studies
are being conducted on the heat exchanger [3]
regarding the two-phase flow of plate-fin heat
exchanger.

The study on the heat exchanger for the waste
heat recovery applied to the large-scale tentering
machine of more than 5m has not been conducted
yet, and the research is needed for the design and
manufacture of the heat exchanger for waste heat
recovery.

In this study, we studied the heat exchange
efficiency of heat exchanger for waste heat
recovery according to the operating conditions
using experimental analysis on plate type heat
exchanger applied to waste heat recovery machine
for large-scale tentering machine.

2. Subjects and Conditions

The entire heat exchanger is composed of four
chambers, and each one has the same shape. The
first chamber exchanges heat between exhaust
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gas and purge gas, and the second, third and
fourth chambers exchange heat with purge gas and
air. The detailed picture is as follows.
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Fig.2 Full heat exchanger and detailed flow
diagram

The experiment type is three cases in total, and the



operating conditions are shown in the table below.
Tabell. Experiment Case

Casel | Case2 | Case3
mass flow | 2X1USL 6000 | 6,000 | 7,444
gas
rate(m3/h) -
Air 4,644 4,644 | 5,730
Catalytic Reaction
o 250 300 300
Temperature(°C)
LNG usage(m?/h) 23.6 25.0 29.4
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Fig.3 Temperature distribution for each case

The temperature distribution for each case is
shown in Fig. 3, where E_gas represents exhaust
gas, P_gas represents purge gas, and Air
represents external inlet air.

In the graph above, lett represents the effective
length of heat exchange and L represents the total
heat exchange length.

After heat exchange in all chambers, the
temperature of the exhaust gas decreased and the
temperature of the air increased. In case 1, heat
exchange efficiency was about 50%, case 2 was

47% and Case 3 was the highest compared to 48%.

Further analysis of efficiency is needed for

structural and shape changes.

370

5th International Conference on Materials and Reliability
Jeju, Korea, Nov. 27-29, 2019

Acknowledgment

This work was supported by the Technology
Innovation Program (20004225, Development of 5m
wide tentering system capable of separating upper
and lower temperature more than 100C for
finishing of industrial textiles) funded By the Ministry
of Trade, Industry & Energy(MOTIE, Korea)

References

[1] J.lbarra-Bahena,R. J.Romero, L .Velazquez
-Avelar, C.V.Valdez-Morales Y.R.GalindoLuna,
Evaluation of the thermodynamic effectiveness
of a plate heat exchanger integrated into an
experimental single stage heat transformer
operating with Water/Carrol mixture,
Experimental Thermal and Fluid Science,
Volume51(2013) 257-263

[2] S.H.Noie, Investigation of thermal performance

of an air-to-air thermosyphon heat exchanger

using €-NTU method, Applied Thermal

Engineering, Volume26(2006) 559-567

Z.Zhang S. Mehendale. J. Tian Y. ZhongLi,

Experimental investigation of two-phase flow

distribution in plate-fin heat exchangers,

Chemical Engineering Research and Design

Volume120(2017) 34-46

(3]


https://www.sciencedirect.com/science/article/pii/S0894177713001817#!
https://www.sciencedirect.com/science/journal/08941777
https://www.sciencedirect.com/science/journal/13594311
https://www.sciencedirect.com/science/journal/13594311
https://www.sciencedirect.com/science/article/pii/S0263876217300874#!
https://www.sciencedirect.com/science/article/pii/S0263876217300874#!



