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Fig.1: The corrugated tube of the experiment with the display of its parameters
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Fig.2: Experimental of twisted tapes a) typical twisted tapes b) V-cut twisted tapes
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Table 1: Technical specifications of the twisted tapes used and the conditions of the working fluid in the experiment
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Table 2: Technical specifications of Instrumentation equipment along with the measurement range
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Table 3: Test of mesh independent
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Table 4: The empirical equations of the researchers for the flow of the Newtonian fluid inside the smooth tube with the

twisted tapes
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Table 5: Empirical equations for the flow of non - Newtonian fluid flow (inside the straight pipe)
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Fig.5: Comparison between the results of the different numerical models with the experimental equations of the
researchers for the flow of the Newtonian fluid inside the corrugated tube equipped with typical twisted Tape (a) Nusselt
Number (b) Friction factor
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Fig.6: Comparison between the results of the different numerical models with the experimental equations of the

researchers for the flow of the non-Newtonian fluid inside the corrugated tube equipped with typical twisted Tape a)
Nusselt Number b) Friction factor
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Fig.7: The comparison between the experimental results with different numerical states for variation of thermal
performance coefficients over the changes of the fluid flow in the corrugated tube equipped with twisted Tape a) Newtonian
fluid b) non - Newtonian fluid

A



WEY B ATTR doio OFAA Jlo & oyl DY 093 ¢ pusS pwol CSilSln urbies &yt

e ek ples ool po cenl oud anlite 5 (o) 2 (220
iales] 3550 03503 )3 ()l L Gl b el Lateie gulis
BB Jow 4w o gl p calize o)l jo b sae Ol s jlade
L oS asl allae ol Sl Wisi oo £b90 (l cConl (Shey iz
b Jbw bwgte slos Sl pss B Jlosl 50> 5L 238
alie Rl 4 9,0 )L (Rl cenlis 4 o)l Jangie slad
&l Jl oy aile ol @y e 45 (5 )5k s il valgs
Sl L Dl Gl 4 Jls ol vas ol 0 9 IS
Jedo @ jasn ) vae (I 5 alie jsb 4 rioren 0l valgs
sas 3 plalElaall o)lps (LB 25 RalS g SYL (cem)s Sln]

e jLisb 5 oo w5l 93ilSi b 2 ghas inles -0-0
S5 o gl bght s Giilad 4 1 S5 s
T Sl olpen 4 gl ,0 o] sangie 5 Ales wain
S5 51 o s len 3l et (o 5 Jyene (I
29 L) 8552 ol bl celb ()l 092y Conl ais
J58) T meSae by oy 5 g Wyl (9,0 (ly Lo Cuz a
ol bl Jelod Conl medgi 4 p3¥ 00 5 (o0 )Ll Sty 0 () )
5 35 o Conmbga 15 (6 S5l Elatiee j3me aiun o ool 55
ilse X e Sz 5 Jlow (557 Ol g oog Alg) sl )
sy SoygtlS whade mhaw oy 4 WY 9 V) JIKal s
ond jezme (Zlrgel Wyl (49,0 (Ho Jlw b lad g Leo
90 lp (=F/0) (homg S bS5 (Jgens (e)le @
Gy 10 alold ;o (Re=114FY g Re= OVF)) jxio judgin, oue
Joe 5l edudzs cpl 50 ams o inles iolesl eogame (58454
g alizes julai ) olacl o b y> sy ol Cgo K@ o lailin]
el 00l oolaiwl (maye o p Slg YoV oY) Colb gyl JLo 6l
a5y s Gl g ge bl glis 51 45 jsb lea
e Sl J 5 el s 4 Sl S sl
eon b 035 o0 Jlow wo)lnd Sl Y (85 w02 5 S92
salsis, olael 5 Gilize VL (gl L g Lod wae oo sl y5lS

s 2ol jalainy sae iuli8l L gl o cnnlice

1 Reverse flow

i 28 &y S 5> dhslsS el Sz (e sl 092
Oz yloges 5l goae la Jaw anglio b yoren 0l oo JoRae
Sl (g Jow sl ol k-0 Jow a5 09d oo blozul
Jhws sl Sk 5 oyls cdl> ol o alislesl polie b oo
s Dlpds o5 93,5 oo odalive joShe jloge I (gwipd
O adl ol o Galgn; sae Gl 4 Ceed Sl 0 ,Sles
Ao 438 )5 4y (com 0 SlaJoe dlin b g 009 (> &0
PEioles] polie 4k g 5 laslinl Jow cdl> cpl )0 a5 00,5
4 Eyoge (nl 935 0 atie &S jebples Bboe SSGop
OO ).’WLUO P (Y-0) s JERE™ o)LC;':‘ G?L»...;)L..».c‘ P

leoe dwl 1y 4, 5 a4 goue slaJus g4

SBlaol ey, 5 cdul sas g5, » JS8 VL &l 36 -¥-0
2 (JSE V) JIosles e 5l ool @l 5t A JSE o
Ve slael Ol o 4 G SKasl oy g cdl dae (g9,
SRl L J3 L alie oo p gl 58S jsb plos aes g (L2
Sade g il 4 gg,h Cdol sue hawgie Hlade ol dae
Lugie clul soe ke pamen (il oo Gals SKlaol (g o
03l (1o 51 SV Hlosled (el (sl )l Sl 2o
50 Jlow a8l cop 15 slow] o 45 Wilgs oo lias 38l cpl 00,8 o
SLialEl Coles 5o g9 )l Suty )3 YL (cem o gl o)lpd (Sosp
o5k plea 93,5 o o3l ()l & Cond )l JUi jlade
e cdl s o w9 Bl ] e g (@A S 5l as
sac laie S| lawgie o atils se>g [VY] 2 sesls b
el 5o ey ools a4 s (gaae Sl suwl Caws 4 cduls

Sl 2o 0 VT ) S >

5 ool 3¢ (59, » piie ()l Lo 62518 & B -F-0
Skl o

Oz S5y 2 e (S)2ols Sl eslinul Sk 4 S s
Loslo (zmm)lys 4 o eme (lrgel dgf (y9)0 (s Sl
o2, sl Joe o (pl yo 000 o HLAS (Y=F/0) Lioen Cod
5 Re=Y\¥YY g Re = OYF)) e jlgi, doe 90 gl calizxe

S Slg FAYYY Yo NVe YN oY) e ) sl yls sy

Yoy



WEY B YT docio OFAA Jlo & oyl D) 093 ¢ pusS pwol CSilSlo wnbies &y yui

700 - § : :
+ Experimental data; V-cut twisted tape  Maximum uncerlainty:
(y=4.5) Nu= 1%
= Numerical data (k-2) [ ]
600 - - - - -
A Numerical data (RNG-K-g)
5o % Numerical dato (k-u) | | | & . ‘
| ““d
*
400 - !
= *
= X
300 |
e +
200 1 1 3
0
100 -+ A
x
0 {
0 5000 10000 15000 20000 25000 30000
Re
0.25 T
+ Experimental data ; V-cut twisted tape (y=4.5 Maximum uncertainty:
m Numerical data (k-g) f=4%
A Numerical data (RNG-k-¢)
0.2 7S T % Numerlcal data (k@)
0.5
- *
A &
0.1 & — .
] [} n
& x &
0.05 b.)
L 2
*
0 -
0 0.5 1 1.5 2 2.5 3
Re x 10000

b ouds e (rlrgel gl (5950 (9 b by sy (2R lo3T (Grools b (oo o 5l iliko sl Joto (g3 gl (s s o A S
S o] g 6 (0 ol s (G410 )eds 2y 15

Fig.8: Comparison between the numerical results of the different models of the experimental data from the experimental
data for the flow of the Newtonian fluid inside the corrugated tube equipped with V-cut twisted Tape (a) Nusselt Number
(b) Friction factor
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Fig.10: Display the stream line, geometrical shapes and meshing a) typical twisted Tape b) V-cut twisted Tape
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Fig.11: Displays the contours cross section of the velocity, temperature and pressure in the tube equipped with Typical
twisted Tape a) Re = 5361 b) Re= 19944
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Fig.12: Displays the contours cross section of the velocity, temperature and pressure in the tube equipped with V-cut
twisted Tape a) Re = 5361 b) Re= 19944
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