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Experimental investigation of heat transfer enhancement in
horizontal bundle tubes on absorber
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Abstract

This research was concerned with the enhancement of heat transfer by surfactant added to the
aqueous solution of LiBr. Different horizontal tubes were tested with and without an additive of normal
octyl alcohol. The test tubes were a bare tube, floral tube, hydrophilic tube. The additive concentration
was about 0.05--5.5 mass%. The heat transfer coefficient was measured as a function of solution flow
rate in the range of 0.01 ~0.034 kg/ms. The experimental result were compared with cases without
surfactant. The enhancement of heat transfer by Marangoni convection effect which was generated by

addition of the surfactant is observed in each test
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® water flow meter [E] Solution fiow meter () Thermo couple (P) Pressure gague

1 Absorber 5 Strong solutiontank 9 Steady head tank
10 Cooling water tank
11 Cooling tower

12 Heater

13 Hot water tank

2 Evaporator 6 Weak solution tank

3 Condenser 7 Refrigerant tank

4 Generator 8 Expansion tank

Fig. 1. Experimental Apparatus.
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Table 1. Experimental conditions.

Items Parameters Conditions
. Evaporation
Refrigerant Temperature( C) 6
Inlet 60
. Concentration(wt%)
LiBr
solution Inlet 45
‘ Temperature( C)
Mass flow '
rate(ke/ms) 0.01~0.034
. Inlet
C::,(;g;g Temperature( C) 32
Velocity(m/s) 1.0
Surfactant n-octanol(ppm) 500~ 5500

Fig. 25 Fig. 3& ¥ 4ol A48 dga
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Type Appearance Dimensions

e, do=15.88

Bare Tube i di=14.05
D L=400

- P — do=15.88

Hydrophilic| di=13.88
Tube PR L=400

do=15.88

Floral di=13.88
Tube Ng=11
L=400

Fig. 2 Specification of test tubes

Bare Tube

Hydrophilic Tube

Floral ue

Fig. 3 Photo of test tubes.
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with surfactant(3500ppm)

without surfactant

08

! O Hydrophilic tube
i A Floral tube
. O Baretbe

Heat transfer coefficient (kW/m?K)

06}

Q010 0015 0020 0025 0030 0035
Solution flow rate per unit length (kg/ms)

0005 0.040

Fig. 5 Comparison of heat transfer coefficient for
three types of tubes
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Fig. of surfactant on heat transfer
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Fig. 7 Effect of surfactant for bare tube
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Fig. 8 Effect of surfactant for floral tube
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