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Experimental Study on the Characteristics of the Heat Transfer and
the Pressure Drop inside the Small Diameter Tube with
the Heat Transfer Enhancing Geometry
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ABSTRACT: Friction and heat transfer coefficients were measured inside the corrugated tube
using water as the working fluid. The test is performed for 16 tubes which outer diameter of
tubes are 12.7 mm. These specifications are 4 indentation depths and 4 indentation pitches, re-
spectively. The range of the water velocity inside the tube is from 0.5 to 3.0 m/s (8,500<Re<
34,000). If the indentation depth of the corrugated tube is increased, the friction and heat
transfer coefficients are augmented. But, when the indentation pitch of the corrugated tube is
increased, the Friction and heat transfer coefficients are decreased. Finally, The correlations
for the friction and heat transfer coefficients were proposed with the indentation pitch and
depth "varying Reynolds number.
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¥ A]), Pressure drop(Z3)

k t gHEE [kW/m- Tl

2l s 49

L : % Ao] [m]
A c@Agad [m) LMTD : W% 3F =4 [T]
S : g [kW/kg: C] m  AFHF [ke/s]
D; @R A3 [mm] Nu : Nusselt
e ;& ZHol [mm] » : & 93X [mm]
f copEAe (-] Pr P EZE F -]
h : 4RBAL kW/m'- C] 4P A% [mAq)

Q 4% kW]
¥ Corresponding author Re sEolex F (-]
Tel.: +82-63-850~0779; fax: +82-63-850-0774 T 2% [T]

E-mail address: cwpark@iksan.ac.kr U & gAgAs [kW/mZ't]



£z
o
o

v % [m/s]

agiA 2}
0 T Ex
¢ D gAAr

st Xt

c T
h e
i ST
o P ET
.M 2

IRE7] Fo 2ol AIYBRL WY 452
G717 Sl A8 sbx @Poz sFEL
@@ 713H ddB F ZAAHE Bcor-
rugated tube)& 7hEHlo] ®ls] IAY FAEI
7} %484 da Aesn Yok

71&e AL&E R Q= 97 16mm o9 A
& 7tAe AE8e B¢ B At & ‘E%i‘%
A% 2e BAA So] g Ag=m ok
Hoo: dure 27 E Folm dAL A%
& gAY BHoz Gu@rld AEHE AF
# A3 29Ustn YE AFolh A, 3
7ol e £77 Adae ofF oy J¥w
ANel REHG AAolth Vicente et al'”e #
SujA e B/odASZAE £ ALstd 97 18
mm ZFANEE B T At 2 ddAgw
Ade AAsg 28 Be a7As 2
HACEE B AR AR we AFE

Fig. 1 Corrugated tube.
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Table 1 Specification of the corrugated tube

Outer diameter ( D,, mm) 127
Inner diameter ( D;, mm) 115
Length ( L, mm) 2000
Indentation depth ( ¢, mm) 0.1~04
Indentation pitch ( p, mm) 40~16.0

pressure
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Water

flowmeter
tank

Fig. 2 Schematic apparatus of the experimen-
tal apparatus for pressure drop.



Table 2 Operating conditions for the pressure
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Fig. 3 Schematic apparatus of the experimental apparatus for heat transfer.
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Table 3 Operating conditions for the heat
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drop transfer
Working fluid Water Inlet temperature (C) 25.0
- Cool water )
Velocity (m/s) 05~3.0 Velocity (m/s) 05~30
Temperature (C) 25.0 Hot water Inlet temperature (C) | = 60.0
a4 Mass flow rate (kg/s) | 0.133
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Fig. 5 Experimental result of friction factor
(pitch 4, pitch 8).
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Fig. 6 Experimental result of friction factor
(pitch 12, pitch 16).
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Fig. 7 Comparison of experimental result of friction factor and the other experimental result.
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Fig. 8 Experimental result of Nusselt number
(pitch 4, pitch 8).
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Fig. 9 Experimental result of Nusselt number
(pitch 12, pitch 16).
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