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Heat Transfer Characteristics of Heat Exchange Module

for a Water Tube Type Modular Boiler
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ABSTRACT: A finned tube type heat exchange module has been proposed for a multi-burner

water tube boiler. Fin density and length increase in streamwise direction to equalize the

evaporation for each module, which makes it difficult to apply conventional bulk design procedure.

The design program has been improved by updating data for every row of tubes along the flow.

A numerical simulation has been also conducted to evaluate the effect of inlet conditions and

validated with experiment. The heat transfer of the first row has been underpredicted by the

conventional Zhukauskas correlation, since the acceleration of the flow due to the blockage is not

fully inflected. The fin tip temperature is also underpredicted by Bessel solution, because of the

interaction with neighboring fins.
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Fig. 1 Cross-section of water tube boiler; (a)
streamwise cross-section; (b) normal
cross—section of the present multi
burner water tube boiler.
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Fig. 2 Schematic diagram of experimental
setup; (a) 0.5 t/h class model; (b)
heat transfer module.

ARFAE ] By BAAEY-E =
del2 BAbshal Sidel] Awstazste HAd

i
N

{0
o

st Fig. 2(a)et 2ol TFA4d3k3ith
100% -3t 274 40 Nm’/h
At Ad BRE 92 0.8%x09
3 £%7b 100009 A9 S5
F oF 0.71 m/s7)F €t}

Fig. 2(b)¢} 7ol 1709 HEo| &M
] 50.8 mm<S! 9719] FH7} 3E=E 4
Ho] Fwkgk AL 85 mm, &
7+4 & 120 mmelt}. s B

NG

h

of

5 Lo
2o e
lo b oo B bT oo

nE o (o rlr Mt (T
OV A s

ki £ g

N

it
rlo

L

O

il
o
i

il
M A

H}&F

o 3o XN

o[-ﬂﬂq‘u

=
.
%



A N

(b)

u=0.71m/s

T=1273K
¥

T=443K

symmetry pressure outlet

©

Fig. 3 Computational domain and grid
system; (a) modeling of heat transfer
module; (b) boundary conditions; (c)
grid system.

Table 1 Module geometry

module height peak/in

A 9 mm 2

9 mm 3
12.7 mm 4
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Fig. 4 Velocity vectors for the heat transfer
module A; (a) at the enter of the fin;
(b) at the gap between fins.
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