CONTENTS

FOREWORD TO THE ENGLISH EDITION vii
FOREWORD viii
PRINCIPAL NOMENCLATURE xi
TABLE OF CHARACTERISTIC QUANTITIES IN THE MECHANICS OF AEROSOLS X1V
CHAPTER I: CLASSIFICATION OF AEROSOLS. SIZE AND SHAPE OF AEROSOL PARTICLES 1
1. Classification of aerosols 1
2. Particle size in aerosols 2
3. Particle size distribution in aerosols 5
4. Mean sizes of aerosol particles 14
5. Shape and structure of aerosol particles 16
CHAPTER II: STEADY RECTILINEAR MOTION OF AEROSOL PARTICLES 21
6. Resistance of a gas to the motion of very small particles 21
7. Stokes’ formula 23
8. Resistance of a gas to particles of a size comparable with the mean free path 25
9. Experimental verification and accuracy of Stokes’ formula 30
10. Resistance of a medium beyond the Stokes region 30
11. The general nature of the motion of non-spherical particles. Rotation of
particles in a shear flow 34
12. Resistance of a medium to the motion of non-spherical particles 37
13. The settlement of clouds of particles 46
14. The motion of an aerosol in a confined space 49
15. Motion of particles in vertical and horizontal electric fields. Practical
applications 51
16. Radiometric forces in aerosols. Thermophoresis, photophoresis and dif-
fusiophoresis 56
CHAPTER III: NON-UNIFORM RECTILINEAR MOTION OF AEROSOL PARTICLES 70
17. Non-uniform motion of particles at low Re in a stationary medium 70
18. Non-uniform motion of particles at large Re 76
19. Oscillation of aerosol particles due to a periodic external force 80
20. Oscillation of aerosol particles induced by acoustic waves 83
21. Pressure on aerosol particles due to sound 87
22. Scattering and absorption of sound waves by aerosols 89
23. Hydrodynamic interaction between aerosol particles 95
24. Electrostatic scattering of aerosols 102
CHAPTER 1V: CURVILINEAR MOTION OF AEROSOL PARTICLES 107
25. General theory of curvilinear motion of particles. Settling of aerosols in a
variable horizontal electric field 107



Vi CONTENTS

26. Precipitation of aerosols from laminar flow under the action of gravity 110

27. Precipitation of acrosols from laminar flow by an electric field 113
28. Precipitation of acrosols in a centrifugal force field. The aerosol centrifuge 123
29. The cyclone 126
30. Determination of acrosol particle trajectories in curvilinear flow 135
31. The theory of similarity in the mechanics of aerosols 137
32. The theory of aerosol sampling 142
33. Impingement instruments 151
34. Inertial and electrostatic deposition of flowing aerosols on objects of simple
shape 159
CHAPTER V: BROWNIAN MOTION AND DIFFUSION IN AEROSOLS 181
35. Brownian motion in aerosols 181
36. Experimental study of Brownian motion in aerosols 185
37. Probability functions in the Brownian motion of aerosol particles 188
38. Diffusive deposition of aerosol particles from a stationary gas 193
39. Diffusion of aerosols in laminar flow 204
40. Textile fabric and fibrous filters 213
41. Deposition of aerosols in the respiratory system 233
42, Absorption of aerosols by bubbling 240
43. Brownian rotation. Orientation of aerosol particles in an electric field 245
CHAPTER VI: CONVECTIVE AND TURBULENT DIFFUSION OF AEROSOLS 250
44. Deposition of aerosols which are in convective flow 250
45. Motion of aerosol particles in turbulent flow 257
46. Deposition of acrosols in turbulent flow 264
47. The spread of highly dispersed aerosols in the atmosphere 273
48. Deposition of aerosols from the atmosphere 285
CHAPTER VII: THE COAGULATION OF AEROSOLS 288
49. Thermal (Brownian) coagulation of aerosols with spherical particles 288
50. The coagulation of aerosols having elongated particles 302
51. Thermal coagulation of aerosols having charged particles. The effect of
molecular forces on the rate of coagulation 305
52. Polarization coagulation of aerosols 310
53. Coagulation of aerosols by ultrasonic vibrations 315
54. Kinematic (gravitational) coagulation of aerosols 319
55. Coagulation of acrosols by stirring and in turbulent flow 332
56. The efficiency of collisions between aerosol particles 338
CHAPTER VIII: DISPERSAL OF POWDERS AS AEROSOLS 353
57. The detachment and transport of particles by wind 353
58. The fluidization and dispersal of powders 367
REFERENCES 378
NAME INDEX 395

SuBJECT INDEX 403



