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Heat Transfer Enhancement Characteristics for Falling-Film
Evaporation on Horizontal Enhanced Tubes with Aqueous LiBr Solution
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Abstract

Falling-film evaporation experiments with aqueous lithium bromide (LiBr) solution were
performed to investigate the heat transfer characteristics of enhanced copper tubes. Enhanced
tubes (a knurled tube, a spirally grooved tube, and a tube coated with 20 gm aluminum particles)
and a bare tube were selected as test specimens. Averaged evaporation fluxes of water were
obtained from horizontal tubes with various film Reynolds numbers, system pressures, LiBr
concentrations and degrees of wall superheat. The enhanced performance of steam generation
was compared between tubes with varying parameters. The knurled tube geometry showed the
most excellent performance among the tubes tested. The specified enhanced tubes were more
useful for generating steam on a low grade heat source such as waste heat.
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Fig. 1 Schematic diagram of the experimental apparatus.
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Table 1 Specification of test tubes.

TRatio of surface
Tube name Dimensions area based on
bare tube

B tub Outer diameter=19,05 mm )
are tube
€ Thickness=1.07 mm

*Spirally grooved tube Outer diameter=19.05 mm
(F-tube, Absorber tube) . Thickness=1.0 mm

61 fins/periphery 1.4
\ Groove depth=0.3 mm

Outer diameter=19.05 mm
Particle coated tube Particle diameter=20m **1.6

Aluminum particle coated

*Knurled tube Outer diameter=19.05 mm
(THERMOEXCEL-C tube) Thickness=1,09 mm
26 fins/inch 3
Fin pitch=(.7 mm
Fin height=0.45 mm

* Hitachi manufactured
** Surface area is calculated with assuming that all particles are same sized and arranged regularly on
the tube surface.
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Table 2 Experimental conditions.

Operation Ranges

LiBr concentration (wt%) 50, 53, 57, 60

System pressure {Torr) 40, 50, 60, 70, 80

Wall superheat (°C) 2.5,5,. 7.5, 10

Film Reynolds number {—) | 50, 75, 100, 125, 150, 175, 200
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