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Heat and Mass Transfer between Hot Waste Gas and Cold Water
in a Direct Contact Heat Exchanger
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Abstract

An experiment was performed to describe the heat and mass transfer occurring between hot
waste gas and cold water through direct contact in a direct contact heat exchanger. This model
was then used to obtain an equation of overall heat transfer coefficent based on heat exchanger
volume. The diffusion heat transfer rate is 2~ 3 times larger than the convection heat transfer rate
as results of condensation of the water vapor contained in the waste gas. The boiler efficiency

increases over 109.
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Characteristics of direct contact heat exchanger

Merits

great increases of efficiency

pollution prevention

(decreases of SO, NOx, particles, etc.)
reduction of investment withdrawl! period
simplicity of operation and handling
possibility of varios types of baffle plate
possibility of small size and light weight

Faults

only use of special materials by corrosion
only use of limited mediums

need of another process if fused alien
substances in the mediums
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Table 2 The expecting conservation effect by using a direct contact heat exchanger

O Application Standard
Boiler Capacity
Boiler Efficiency
Operation Load
Yearly Operation Rate
Fuel Consumption
Fuel! Price
Expected Conservation Rate
Yearly Conservation Price

. 5 t/h(average capacity of boilers installed)
1 85% (before installed)

. 80%

1 80% (292d/y)

: 340 1/h(B-C oill)

: 100 won/1

110%

- 23,800,000 won/1 set

714,000,000,000 won/30,000 sets
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3041/hx (365d/y x 24h/d X 0.8) X0.1=238,000 1/h

100 won/1x 238,0001/y=23,800,000 won/y
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