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Numerical Study on Flow and Heat Transfer Characteristics of Finned Tube Bundles for
Air-cooled Heat Exchangers of Indirect Dry Cooling Systems in Power Plants
YANG Lijun, JIA Sining, BU Yongdong, DU Xiaoze, YANG Yongping

(School of Energy Power and Mechanical Engineering, North China Electric Power University,

Changping District, Beijing 102206, China)

ABSTRACT: Air-cooled heat exchanger is one of the main
components of the indirect dry cooling system in a power plant.
It is of benefit to the optimal design and operation of indirect
dry cooling system to clarify the flow and heat transfer
characteristics of air-cooled finned tube heat exchangers. The
thermo-flow performances of the commonly used finned tube
bundles in air-cooled heat exchangers were investigated by a
numerical simulation. The variations of the flow resistance and
average convection heat transfer coefficient of cooling air
through the finned tube heat exchanger with the windward
velocity were presented. The correlating equations of the
friction factor versus Reynolds number, and the Nusselt
number versus Reynolds number were fitted. On the basis of
the performance evaluation criteria for convection heat transfer,
the expression of Nu/f'® was applied to the thermo-flow
performances prediction for six finned tube bundles. The
results show that as the windward velocity increases, the
convection heat transfer is enhanced and pressure drop
increases, resulting in the increased convection heat transfer
coefficient and lowered friction factor. The increase of pressure
drop is more conspicuous than that of convection heat transfer
coefficient. For the integrated thermo-flow performances, the
Forgo-type finned tube bundle is superior to the finned
oval-tube one. The present studies are of use in finned tube
selecting and optimal designing for the air-cooled heat

exchangers of indirect dry cooling system.
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Tab.1 Structure parameters of finned tube bundle
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B3 Al #25x1 640x136x0.3 3.2 4 40.80 34 9614.0
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Tab.2 Variable expressions in the generic
governing equation
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Tab.3 Correlating equations of finned tube bundles expressed as windward air velocity
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Tab.4 Correlating equations of finned tube bundles expressed as Reynolds number
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Numerical Study on Flow and Heat Transfer Characteristics of Finned

Tube Bundles for Air-cooled Heat Exchangers of Indirect Dry Cooling

Systems in Power Plants
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performance evaluation criteria

With the continuous awareness of water resource
conservation, dry cooling systems, which comprise of
direct and indirect dry cooling systems, have achieved
rapid development in terms of condenser heat rejection
of power plants during the recent decade.

An air-cooled heat exchanger is one of the main
components of the indirect dry cooling system in a
power plant. It is of benefit to the optimal design and
operation of indirect dry cooling system to clarify the
flow and heat transfer characteristics of air-cooled finned
tube heat exchangers.

The thermo-flow performances of the commonly
used finned tube bundles in air-cooled heat exchangers
as listed in Tab.
simulation. The variations of the friction factor and the

1 are investigated by numerical

Nusselt number with the Reynolds number are obtained
as shown in Fig. 1 and Fig.2, and the involved
correlating equations are fitted. On the basis of the
performance evaluation criteria for convection heat
transfer, the expression of Nu/ f'" is applied to the
thermo-flow performance prediction for six finned tube
bundles as shown in Fig. 3.

The results show that as the Reynolds number
increases, the friction factor conspicuously decreases
especially at the low Reynolds numbers. The friction factor
of the A-type finned tube bundle is much lower than that of
the B-type (Forgo type) finned tube bundle. However the
Nusselt number rises with the increase of the Reynolds
number. For the integrated thermo-flow performances, the
Forgo-type finned tube bundle is superior to the finned
oval-tube one (A-type). At the same Reynolds number, the
B2-type finned tube bundle has the best thermo-flow
but the Al-type has the
disadvantageous characteristics of flow and heat transfer .

performances, most

The correlating equations and the performance
evaluation method for the finned tube bundles in the
present studies are useful in finned tube selecting and
optimal designing for air-cooled heat exchangers of
indirect dry cooling systems.
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Tab.1 Structure parameters of finned tube bundle

T Base tube Fin Finpitch Row  Space Space
P axbxd LxWx6S P/mm number S/mm S/mm
Al d36x14x15 55.6x33.6x0.3 2.5 4 40 60
A2 d36x14x15  55x26x0.3 2.5 2 27 61
A3 d36x14x15  55x26x0.3 2.5 3 26.67 30
Bl #25x1 640x136x0.3 3.2 4 30 25
B2 #25x1 640x136x0.3 3.2 4 25 30
B3 #25x1 640x136x0.3 3.2 4 40.8 34
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Fig. 1 Friction factor versus Reynolds number
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Fig.2 Nusselt number versus Reynolds number
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Fig.3 Performance evaluation criteria versus Reynolds number



