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THERMAL PERFORMANCE PREDICTION OF TUBE HEAT EXCHANGER INSERTED
WITH TWISTED TAPE BY ARTIFICIAL NEURON NETWORK
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Abstract Twisted tape is one of the popular turbulent flow generators used
to enhance the thermal performance of heat exchangers by a wide range of
parameters. This research aims to collect the results data of the use of
twisted tape in the previous work in terms of heat transfer, pressure loss, and
thermal performance enhancement in the case of working fluids as air and
water only. The analysis and prediction were performed by applying the
artificial neural networks (ANN) under the influence of 3 parameters,
namely Reynolds number, twist ratio, and number of twisted tapes. The
neural networks used to test the predictive accuracy were developed from
various architectures with different number of hidden layers, neuron in
hidden layers and epoch number. It was found that the best ANN model was
at 3-32-32-32-1 structure with Tanh activation function at epoch of 3000.
The coefficient of determination was at 0.68.

Keywords: thermal performance enhancement, twisted tape, ANN,
prediction
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anuTanaanIadwInldnaunsi (1)

Nu=hD/k )
o h fesulszANIMINIANTan (Wm2.K)

A ¥
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k AagMWInANUTaUEN TN (W/m K)

o A v - - o
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meldanzwandainusenaiidruna lnnswianusen any

s (2)

h=mC,(T,~T)/ AT, ~T) (2)
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flasanmsnalaunasvinegw (kgis)
?1'aﬂmmg‘mmﬁ”aminww:msﬁwm (J/kg K)

A o

P
FRURNUTIINIINNTNIBDN (K)
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ad o .=i @
mﬂquﬂmimmuﬂmmq (K)

o

a

AINITNEINANNTIY (M?)
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=

W

D) D Dp Op
©
©

wrndNAvaaiy (K)

U

@ﬂ S,Hl hk ~ c’ﬂ 'EQ §'
©
o

mﬂqﬁmsﬁwmumﬁﬂ (K)

p
©
P u)

a11UsznauauLFEaNI (friction factor, f) iuaauds158a
PAINNNARANATONARDANINNINNVIVIONATOL FINNTOAIUIN

&anaunsh (3)
S =Q2DAP)/(pLU?) ()

e p Aadurugudnanimoluvedvia (m)
AP faanuauanaiaw (Pa)
£ A0aNMURWILUBBENTVNY (kg/m?)
L feanugnivianasay (m)
U fennuSiaduaminau (mis)

FuITAUzMSRNMsEelananuTan (thermal enhancement

factor, TEF) Yssifiuanaumsn 4)
TEF =(Nu/ Nuy)/ (f ] f;)"? (4)

A & @ I3 A, da oA
e ANy ﬂFJLﬂ“].luﬁl,"lfﬂ'ﬂﬂ'im‘ﬂﬂﬂuﬂqiﬁﬂﬂlﬁuﬁ\lu‘i_](ﬂ

Nu, fowpsimwarinsdivian liinssealdwrinia

msaiginwavv ~ 116
AdWSauna:uoatugunsal
GunduSoulazns:UOUNS (ASVA 22)

A o A A Aa
[ fAadrdsznauanaiisamuntdviafidnisaaa
Tauduia

A o a A A A
f;) ﬂa@]'ll]i§ﬂ§]llﬂ']']&ll;aﬂﬂﬂ']uﬂim'ﬂE]‘Y]vl,ﬁ\lllﬂ']i

zaalausude

= o A i A o
ANNSaIaIVInun amelurewanildouainuseulu
srwinmasauuulniduaualuzvasdiudslifdnsdly
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Re=pDU/ u (5)
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neural network, ANN) #1%3507inu18n13618lananusau s
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ratio) LAY 0.8 WAENIFNAIDENS (sampling type) LU linear

sampling type mf.ll@lﬁan’ﬁuﬂ’lini.v@lu (activation) WUl Tanh
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SIututou 32, 64 WAz 128
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3 32 1000 0.5721 0.0075
3000 0.6854 0.0055

5000 0.6173 0.0067

64 1000 0.5572 0.0078

3000 0.6362 0.0064

5000 0.6466 0.0062

128 1000 0.6497 0.0062

3000 0.6378 0.0064

5000 0.6367 0.0064

4 32 1000 0.6301 0.0065
3000 0.6385 0.0064
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64 1000 0.6045 0.0070

3000 0.6175 0.0067

5000 0.6290 0.0065
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3000 0.6266 0.0066
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3000 0.6023 0.0070

5000 0.6494 0.0062
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