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Thermal Efficiency of Flow Insulation of Stainless Steel Wool Porous Material
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Abstract

The present research article aims to propose the thermal efficiency of the flow insulator made of
the stainless steel wool. The flow insulator is the material that prevents the heat transfer where the
fluid flow through it. The stainless steel wool having 10 mm thickness, 120 mm diameter and three
porosities 0.9292, 0.9469, and 0.9646 were examined. In the experiment, volume flow rates 6 m3/h -
12 m’/h and the inlet hot air temperatures 350 - 550 °C were varied flowing through the porous
media. The temperature at inlet and outlet of the porous plates were measured. The results indicated
that the temperature drop and the thermal efficiency increase with the inlet air temperature but
decrease with increasing the volume flow rate. The porosity affect to the thermal efficiency and the
temperature drop across the porous plates significantly. Obviously, the stainless steel wool acts as the
flow insulator as well.

Keywords: Porous media; Flow insulator; Thermal efficiency; Stainless steel wool.
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muadunuinfaansugagarsilanesalsiiues 20
iligungiivesainiafeuanadlauinninian
wagarfllanefalailues 6 LiesanTaguagand
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porous A

= ) a 3
e m Ae sns1nsiualdauna (m/s)
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* : Thermocouples (Type K)

JUN 3 Jagngurinduloaunuaa
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Wiufisnsnisinaveseiniadeusi Yagnyuvuin
awihwthiinisiduauiuanufoulnaldd 1Anendl
natlumsuaniUAsumuFeussinseadeulas
detannyuldd Aolvmanisdianufou Tnuanis
wiannFou uwazluuanisuidsdnufou usidle
SnsnslnavesenmafeuiutuuTinmunisna
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doflsuiundanuslumsion Fandsnuazgn
wieanlaeluanavesvedinadiarinligumngiinn
AsesvBIYALALTARNUanas 9ngUT 11 uandls
WiuinTannsuidiloauauiaaniamgud 0.9646 1z
figamginnaseudigsninanmuanunguil 0.9469
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sogangianasounuiniesuavissluadifiniy
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Taanguduleawnuaainnumangauiunisldanu
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WU 0.9646 Adanseluad 1152 fgamgiimadn
989910 (Inlet  temperature) 350 400 450 500
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6571 . 75.58 wag 91.19 suasu Tuvmefiaiy
Wyufl 0.9469  Fsanguii 9 Tommginnasey
39.75 , 46.26 , 54.04 , 64.8 uaz 76.36 AUAINU
LAYAIIMTUR 0.9292 AUl 10 Temmgiien

AN LERILIA

'
AIBY 51.36 , 64.56 , 66.21 |, 77.09 uay 86.45
o L
AUAINUY
R L B B B B AL BN L
140 thickness 10 mm Inlet temperature(T3) ]
r Porosity 1 (0.9646)
r —e— 350°C
120 F B
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Porosity 2 (0.9469)

—e&—— 350°C A

100 |

so [

AT(°C)
[=2]
o
T

40 |

20

oL
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T 0.9469

120 - T T T T T T T

thickness 10 mm
Porosity 3 (0.9292)

Inlet temperature(T3)

100 | —e— 350°C 4

[ o 400 °C ]
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100 T T T T T T
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Inlet temperature T3 = 500 °C

Uszdnsamdennnudeugsnintagmuiiaiumgy
0.9292 warmInuNgudl 0.9469 Adavisdluad
1152 efausdluaifiusniulsyansnmazan
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winzaufunslianulueiiiausdluadn 3
91n3UR 5.9 dwmduauwgu 0.9646 Aiflauisd
Tuad 1152, 1506, 1890 wag 2267 fgaumgiai

= =

Y899 1N7A(Inlet temperature ) N1 AUsEEANTA N
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Uil 0.9469 4a1n3URl 5.10 fszAnEW 16.97,
13.86, 12.59,uay 10.76 #1ua19U LLasmquuﬁ
0.9292 AwgURl 5.11 fuszAnSam 1632, 12.36,

9.97, uae8.06

T T T T T T
Inlet temperature(T3)

thickness 10 mm
Porosity 1 (0.9646)
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o 400°C 1
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s st
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° L L L L L L
1000 1200 1400 1600 1800 2000 2200 2400
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T T T T
25 L thickness 10 mm
L Porosity 3 (0.9292)

T T
Inlet temperature(T3) ]
—e—— 350°C 1

o 400°C ]
——-%w—— 450°C A
- 500°C
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20 -

15
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10
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1000 1200 1400 1600 1800 2000 2200 2400
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N o e e LI B o o o o o e e e e e
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25 -
L Inlet temperature(T,= 500 °C)

—&— @ 0.9646
O @ 0.9469
—¥— ®0.9292

20

15
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1000 1200 1400 1600 1800 2000 2200 2400
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