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Performance Enhancement of a Double Pipe Heat Exchanger Using Twisted Tape

Inserts
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Abstract

Heat transfer performance enhancement of a double
pipe , counter flow heat exchanger with a twisted tape or a span
twisted tape inserted into the tube is investigated. The hot fluid
flows into the tube and the cold fluid enters the shell. Gradually
adjusting flow rate to be 100 L/hr. and 50-450 L/hr. for cold and
hot flows respectively, is maded. The study is done by taking a
consideration of the experimental results of using the twisted

tapes to heat transfer and pressure-drop of hot flow. The results

are shown in terms of Nusselt number and friction factor against
Reynolds number. Nusselt number value from using the tape
inserts is higher than that without the tape but friction factor is
found to be larger. This result shows the increase in performance

of the heat exchanger.when the twisted is applied.
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A= DL (5)
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Q, = mhcph(Thi _Tho) (8)
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A = AWNRIEIRIUMIENBImANINTan (M)
Q = aananusauitnen (W)
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U = sudedndiigimanuiauiig (Wim' K)
T = gungil (K)
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hy = sudszdnimsmanuiauduals (Wm K)
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FNUITENTNINIANNTDUMUYIaNEN (W/m™ K)

h, =
m = danmImaiEiaia (kgls)
C, = fanwuiauiiwiz (JKg K)

AT, = aunnliade (K)

D, = idwrgudnatavialu (m)

L = enugnivadvia (m)

-c = Cold fluid
-h = Hot fluid
-i = Inlet
-0 = Outlet

n13%1A1 Nusselt number (Nu)

hoDH
Nu, = (10)
kC
Tagdi
47/ 4) (D —D;)
W= (11)
7D, — 7D,
= D -D (12)
_ hpD,
Nu, = L (13)
kh
4/5 n
Nu= 0.023Re,"” Pr (14)
61 n = 0.4 dwmSumsrnliden (Ts>Tm)
i n = 0.3 gwum v liin (Ts<Tm)

k= anmshanuian (Wm K)
Dy = Equivalent hydraulic diameter (m)
Ts = gmﬂqﬁﬁﬁaﬁa(K)
Tm = qmﬂgﬁmﬁm(K)

N1311A1 Reynolds number

VoDH
Re = —* (15)
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Vh
Ap L v
— = —= (17)



V = Kinematic viscosity (m2 /s)

AP = amuduanasan (N/m’)

g = franuisafiasanusslitudag (9.81 m/s’)
= fFudsrAntusadoamu

Vo= anuiswaswedlna (m/s)

Di = Diameter vialu (m)

p = enunwuiuzaivasina
L = a21u813vadvia (m)
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D =0.0127 m.
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