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Numerical Study on Laminar Circular Jet of Carbonic Acid Gas

Discharging into Stagnant Air
Motoo FUMIZAWA, Makoto HISHIDA and Tomoaki KUNUGI

Department of High Temperature Engineering
Tokai Research Establishment

Japan Atomic Energy Research Institute

(Received September 27, 1988)

‘The flow behavior of the circular jet of two component gases is the
most fundamental study in that of multi-component gases. The objective
of present study is to investigate numerically the fluid flow and diffu-
sion behavior of laminar circular jet of carbonic acid gas (COZ) dis-
charging into stagnant air along gravity force.

The flow and CO2 mass fraction distribution analysis was carried out
by modified TEAM (Turbulent Elliptic Algorithm Manchester) code which
solved elliptic equations using staggered grid system.

As the result, the followings were obtained in the range of Froude
number Fr=0,007-0.,7:

(1) Axial velocity increased along down stream because the jet
accelerated by gravity force.

(2) It was necessary to obtain accurate radial velocity to evaluate
CO2 mass fraction distribution.

(3) In the case of low Froude number, half radii of axial velocity
and 002 mass fraction distribution increased along the flow
direction as well as the conventional buoyant jet. In the case
of relatively high Froude number, however, half radius of axial

velocity distribution was constant and half radius of CO, mass

2
fraction decreased along the flow direction.

Keywords: Numerical Study, Laminar Circular Jet, Carbonic. Acid Gas,
Multi-component Gases, TEAM, Elliptic-Equations, Froude Number,
Half Radius, Axial Veloecity, Mass Fraction
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Table 1 Geometry factors and property values

(I) Geometry factors

cht(=1/2Do) : 0.0l m
Rl(=1/2Da3) : 0.0975 m
Xjet : 0.123 m
Xl : 0.5 m

(II) Property values of O DEG-C and 1 atm.
Compenent A gas: CO,
Density p : 1.912 kg/m3
Viscosity g : 1.383x107° Pa.s
Molecular-weight M : 44,01 kg/kmole
Component B gas: Air
Density , : 1.251 kg/m3
Viscosity , : 1.726x107° Pa.s
Molecular weight M : 28.56 kg/kmole
Binary diffusivity D,z: 1.37x107° m?/s
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