
@ = 0.5 m/s is small when compared with the small- 
est observed velocity which is equal to 4.7 m/s. 

Finally, N* is not influenced by the geometric param- 
eters ( D ,  L, internal structure of the injection device). 
But D and L influence the onset of oscillations. I t  should 
be only noticed that a disturbance induced by a transition 
of the flow pattern is larger when the diaphragm aper- 
ture is smaller and that the frictional pressure drop is 
nearly proportional to the length of the channel. Hence, 
a disturbance is easily amplified when D and L are small. 
Detailed results (Adler, 1975) are shown to follow these 
trends. 

CONCLUSIONS 

An oscillatory phenomenon induced by the introduction 
of a diaphragm in a horizontal air-water, two-phase 
flow was analyzed. 

The experimental frequency is of the same order of 
magnitude as the frequency of a continuity wave. How- 
ever, in our case, the void fraction profiles vary through 
the wave, while the spatial mean void fraction is constant. 

The experimental frequency was shown to be given 
by an empirical formula in which onlv the mean super- 
ficial velocities of each phase and the length of the setup 
have an effect. This is thought to be characteristic of 
this type of instability. 

NOTATION 

LI = local void fraction 
D = aperture of diaphragm 

g = acceleration of gravity 
H 
L = length of setup 
N, h.7.. = dimensional, nondimensional resonance frequency 
p = pressure 
r = time 
tiG, u ~ , , ~ ,  Z I ~ , ~  = mean superficial velocity of the gas phase 

for an arbitrary pressure, mean pressure of the 
setup, atmospheric pressure 

= height of channel (= 24 mm) 

- -  - 

- 
uL 
2, y 

= mean superficial velocity of the liquid phase 
= Cartesian coordinate system (Figure l), the ori- 

gin 0 is at the beginning of the injection device, 
within the vertical symmetric plane of the chan- 
nel and at the upper wall 
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mathematical treatment of heat and The review of past work on oxidation E. T. TURKDOGAN 
mass transfer accompanying various of metals and reduction of metal oxide United States Steel Corp. 

Research Laboratory types of idealized gas-yolid reactione is highly condensed. In fact, no men- 
125 Tamison Lane with perhaps a biased slant to their tion is made of internal oxidation, sul- 

grain model. Althouch the authors do fidation, nitriding, etc. of alloys which Monroeville, Pennsylvania 15146 
caution the student that Rood judqment is a subject of some importance to the 
should be exercised in the application students of metallurgy. In Chapter 6 Heat Transfer, 4th Ed., J. P. Holman, 
of theoretical rate equations to experi- the authorc give a broad outline of ex- McGraw Hill Book Company. 530 pages, 
mental data. they do not give adequate perimental techniques used in the study price: $17.00. 
examples of departures from idealized of gas-solid reactions. The principles of This is a fine elementary treatment, 
reaction models that are often encoun- qas-solid reactions in multiparticle sys- excellent for a strong first course in heat 
tered even in well-thought out experi- tems are adequately presented in Chap- transfer. Analytical, numerical, and em- 
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