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'YI'1mnlJ'1ii Lnmiimh\J\!u.I'I::n"lflm fl1L;"1'1'1m,
ll'il\1i(11fnnn3JU1~0-3n~ flm::1fl1nn1Jfll~~f 1J~11Y1IJ.am~£J-3huj 'il.L~IJ-3t~1i 50200

Tanongkiat Kiatsiriroat and Theechawan Srisuwan

Department of Mechanical Engineering Faculty of Engineering Chiang Mai University Chiang Mai 50200

llYlR~Va
~.,"1ilJifHL'YIfl"14fl"U[h1m'1L;"f"IILalJfl1.1J1D"\4'il.n"UD-3'~a l"\4rim;iv-~ v

~~u.1Y1aD3JTYllJnT~lY1!lm~l1ij'bJf111JU.,"1'VD"i:hri!l LudhuDn'llD-l, vz::. _ _ ...
U"\41,",'1Jm~m~;PJDlmfl'1!lU 'l 'illnflmL;"1JU91"!1D-lUU1,"fI11lJ'lD"\4
u.~::'lIU1Yl'VD-3riD'il::L;"l1Jl'1m.h::Liju091'llfl11UlD"\4i1<mJL~IJ'111J'hJii-l

v ~

tlmlm,ll'llil'VD"'lID"hlil1."\4riD~11J 'illnm'lYlYlL;"!lU'lID~m,'~a"!lD-l

J,arU1D"\4~"L~0I \uri DnOl1J u.1il::Dlmf'l"Du~"L~OI1.,"ri!lnlillJu.a::riD~

m~lJlJilJUU1UIJ1-lYil yjU11fhtl91'llm'1'~0I1Y1!J~lh::Lii"\4'1.~iifil1.m\'

LfilJ"nu~anTn1Y101!l" L~£Jiifl111Jfll'llYlLfl~!lu,r!l~n11 10% L~Dfh

Oml.nU'VD"Dm~l1iiu.91n~1"'1~11"I.l1r"l'iDU.OI::"!1!HDlmfl LYlIJ,DU, v
..J. ,...: t.I .... -...... -......'YI911u.~U-lL'1lJ91'1,";nnm'1191!)m~mJ muunUDm~mJu.91n911"91"

""\a .. ~

nii11i1Yil"vi'li-lL;"Yl'lh!J'V!)"m'11f!!)m~l1ii9111JLnnriD iifhmnn11 2, , v

mm'llD~Enmf'l~!)"\4"L~OI~l"\4l'i!)nl'l1J LUl::1J1nn11 1.4 mU4Dlmfl-lO"\4

'I.~OItwrio~m~mJ 1401::1.02 mUhr'~"\4111U 'I.~1ilturion IillJ

Abstract

A method for estimating mass flow rate of hot fluid flowing

inside insulated duct without any inserted-sensor has been

proposed. With the duct surface temperature measurement, the

heat loss from the fluid could be evaluated and also the fluid mass

flow rate. To verify the model, some experiments have been

carried out. Heated heat transfer oil and heated air of about 50-

90°C are the fluids fed through different sizes circular and

rectangular ducts, From the experiment, it could be found that as

the temperature difference ratio (Tw,-T.)/(T w2-Ta) is over 2 for and

1.4 for air flowing in circular and rectangular ducts and over 1.04

for hot oil flowing in circular duct" the deviation of the estimated

mass flow rate from the measured value is less than 10%
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