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Civil 602K NAME 30
Met & Ocn 565K Mechanical 27
Mechanical 483K Civil 18
Industrial 278K Met & Ocn 9
Nuclear 222K Industrial 9
Eng Mech 200K Nuclear 4
NAME 182K Eng Mech 6

AVERAGE NUMBER OF
AVERAGE DOLLAR VOLUME PROPOSALS ACCEPTED PER
PER PROJECT ./ Table 4 FACULTY MAMBER / Table 5

Met & Ocn $ 62,700 NAME 3.00
Electrical 45,300 “aspace 0.94
Aerospace 41,000 nem & Met 0.94
Nuclear 37,000 Electrical 0.87
Civil 33,500 Met & Ocn 0.69
Eng & Met 33,300 Civil 0.58
Mechanicai 30,800 Mechanical 0.48
Chem & Met 29,500 Industrial 0.45
Mechanical 17,900 Nuclear 0.35

NAME 6,000 Eng Mech 0.33



AVERAGE NUMBER OF
AVERAGE DOLLAR VOLUME PROPOSALS SUBMITTED PER
PER FACULTY MEMBER,Table 6 FACULTY MEMBER. Table 7

Met & Ocn . $43 500 NAME 3.00
Electrical 329,500 Aerospace 2.09
Aerospace 39,000 Electrical 1.64
Chem & Met 27,700 Met & Oon 1,31
Civil 19,500 ‘Industrial 0.95
NAME 18,100 Chem & Met 0.94
Industrial 13,900 Nuclear 0.94
Nuclear 13000 Mechanical 0.89
Eng Mech 11, 100 civii 0.87
Mechanical 8, 600 Eng Mech 0.61

1969-70 INDUSTRIAL SPONSORSHIP
OF RESEARCH-Table 8

NUMBER PERCENT

OF DOLLAR OF DEPT
DEPT PROJECTS VOLUME RESEARCH
Chem & Met 18 266,750 29.2
Met & Ocn 2 227,400 40.0
Industrial 7 211,900 76.5
Civil 11 164,400 27.3
Electrical 20 125800 5.8
Mechanical 16 107,700 22.2
NAME 23 81,800 42,7
Aerospace 3 20,800 1.6
Eng Mech —_
Nuclear -

Total 100 1,206,500 17.0
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* 8. Agoory and T.R. Bott
Local Heat Transfer Coefficients in a Model "Falling

Film" Scraped Surface Exchanger

* P, Kumar & R.L. Judd

Heat Transfer with Coiled Wire Turbulence Promoters

* R, Kumar & NOR. Kuloor
Bubble Formation in Viscous Liquids under Constant Flow

Conditions

*¥ V,8.V. Rajan & J.J.C. Picot
Transport Phenomena under Unsteady Conditions in an

Agitated Vessel

* D.G. Fisher & R.H. Kadlec
Effect of Reynolds and Prandtl Number on the Frequency

Response of Concentric Tube Heat Exchangers

¥ D.G. Fisher & R.H. Kadlec
Frequency Response on Different Size Concentric Tube Heat

Exchangers

* J. Brunet & M.H. Doan
Transport Properties of Simple Non FPolar Binary Liquid

Mixtures



__.8 8"...

*

R.S. Ramalho & V.T. Bui
Ternary Systems: A Numerical Method for Calculation of
Vapor-Liquid Egquilibrium Data from Total Pressure

Messurements

Vol. 48, No. 5 (October '70)

*

B. Gal-0r
On Motion of Bubbles and Drops

C. Clark & N. Epstein
Ind Bffects on Interphase Ileat and Mass Transfer in a

Cubically Packed Bed of Spheres

S. Banerjee, D. 5. Scott & E. Rhodes
Studies on Concurrent Gas-ILiquid Flow in Helically Coiled
Tubes. II. Theory and Experiments on Turbulent Mass

Transfer with and without Chemical Reaction

Chemical Engineering Science

Vol. 25, No. 10 (October '70)

*

V. Hlavidek & H. Hofmann
Modeling of Chemical Reactors - XIX. Transient Axial Heat
and Mass Transfer in Tubular Reactors. The Stability

Considerations - I.
V. Hlavddek & M. Kubidek

Modeling of Chemical Reactors - XX. Heat and Mass Transfer

in Porous Catalyst. The Particle in a Non-Imniform External
Field
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* V¥, Hlavadek & M. Kubicdek

Modeling of Chemical Heactors - XXI. Effect of Simultane-
ous Heat and Mass Transfer Inside and Outside of a Pellet

on Reaction Rate - I.

Vol. 25, No. 11 (November '70)

* B. Ravoo, J.W. Rotte & F.W. Sevenstern
Theoretical and Electrochemical Investigation of Free
Convection Mass Transfer at Vertical Cylinders

* J.C.R. Turner & C.B., Suvwdon
Liguid-Side Mass Transfer Coefficients in Ion Exchange.

The H+/Na+ - Acetute System

* P, Hrma
Dissclution of a Solid Body Governed by Surface Free
Convection

* B. Ruckenstein

Unsteady Mass Transfer near Fluid-ILigquid Interfaces

* J. Szekely & E.D. Biggs
The Melting and Gravity Induced Ablation of Metal Spheres
Due to Thermal Radiation at the Bounding Surface

* V, Hlavadek & M, Kubilek
Modeling of Chemical Reactors - XXII. Effect of Simul-
taneous Heat and Mass Transfer luside and Outside of a
Pellet on Reaction Rate - II

* T, Govindarajulu
Free Convection Flow of Water at 406 on Vertical and

Horizontal Plates



Chemical Ingenieur Technik

Vol. 42, No. 19 (October '70)

* K. Etzel, H. Rosswurm & H. Schwarz

Berechnung des Temperaturprofils im Hochofengestell

Vol. 42, No. 20 (October '70)

* J. Schneller

Berechnung von Dreikomponenten-Wdrmeaustauschsystemen

Vol. 42, No. 21 (November '70)

* W. Dengler & W. Kriickels
Vereinfachte Berechnung der nicht-isothermen Adsorption von

Wasserdampf am Einzelkorn

Vol. 42, No. 22 (November '70)

* K. Elgeti
Ein einfaches Neherungsverlfahren zur Berechnung des Stoff-
austausches bei turbulenter Kanalstromung

* E. Schellmann
Neherungsverfahren zur Berechnung der Warmeiibertragung in
Regeneratoren unter Berlicksichtigung der Wirmeverluste

* J.J. Schridder
Berechnung des Warmewiderstandes bei der Kiihlung peripher
durchbohrter Walzen

* E. Marschall

Zur Transpirations- und Verdampfungskiihlung
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Vol. 42, No. 23 (December '70) (Achema-Berichtsheft - 1)

* H. Roeder

Trockner

* U. Buskies

Warmeaustauscher und Verdampier

* A. Koeppe

Apparate fiir die Hochtemperaturtechnik

¥ D. Gorenflo

Apparate fiir die Kdltetechnik

* H. Smolen

Kessel und Apparete fiir die Beheizung
¥ B, Lohr
Kerntechnik

Industrial and Engineering Chemistry-Fundamentals

Vol. 9, No. 4 (November '70)

¥ H,E. Barner & S.B. Adler

Three-Parameter Formulation of the Joffe Equation of State

* K.E. Starling & J.E. Powers
Enthalpy of Mixtures by Modified BWR Equation

* G,D, Fisher and T.W. Leland, Jr.
Corresponding State Principle Using Shape Factors

* M.G. Zellner, L.C. Claitor, & J.M. Prausnitz
Prediction of Vapor-Liquid Equilibria and Enthalpies of

Mixtures at Low Temperatures
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* J.P. O'Connell and J.M. Prausnitz
Thermodynamic and Transport Properties of Water Vapor at

Low Densities

* D.G. Miller
Joule~Thomson Inversion Curve, Corresponding States, and

Simpler Fguations of State

* W.A. Weigand
Optimal Control of a Plug-Flow Heat Exch
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Produced by Wall Flux or Well Temperature

Journal of Fluid Mechanics

Vol. 44, Part 3 (1970)

* F.H. Busse

Thermal Instabililies in rapidly Rotating System

* I,H, Brooks and S. Ostrach
An Experimental Investigation of Natural Convection in a

Horizontal Cylinder

Journal of Chemical and Fngineering Data

Vol. 15, No. 4 (1970)

* F.T. Brown, et al.
Natural Convection Heat Transfer from a Horizontal Cylinder

to a Reacting Gas
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Kiltelechinik - Klimatisierung

Band 22, Nr. 12 (1970)

* K, Genthner

Die FErstarrung turbulent strtmender Flilgssigkeiten in Rahren

* B. Slipcevic
Bemessung von Verdampfern und Kondensatoren unter Berlick-
sichtigung ortlich verdnderlicher Widrmedurchgungskoef-

fienten

¥ P, Fries

“Zur Kihlung von Hochleistungshalbleitern

Proceedings of the Royal Society of London  A.

Vol. 315, pp. 287 - 430, 3 March 1970 NON

Vol. 315, pp. 551 - 568, 10 March 1970

* R.T. Harley and H.M. Rosenberg
The Thermal Conductivity of Ni2+ Doped KM'gF5 in a Magnetic
Field at Low Temperature: The Effect of Single lons and
Coupled Pairs

Vol. 316, pp. 1 - 151, 31, March 1970 NON

Vol. 316, pp. 223 - 240, 14, April 1970

* D.H. Fine, P. Gray and R. MacKinven

Thermal Effects Accompanying Spontaneous Ignitions in



Gases. I. An Investigation of the Heating Effects which
Accompany the Rapid Admission of Inert Gas to an Evacuated

Vessel

Vol. 316, pp. 241 - 254, 14, April 1970

* D.H. Fine, P. Gray and P. KacKinven
Thermal Bffects Accompahying Spontaneous Ignitions in Gases.

II. The Slow Exothermic Decomposition of Diethyl Peroxide

Vol. 316, pp. 255 - 268, 14, April 1970

* D.H. Fine, P. Gray and R. MacKinven

Thermal Effects Accompanying Spontancous Ignitions in Gases.

III. The Fxplosive Necomposition of Diethyl Peroxide

Vol. 516, Pp. 577 - 589, 53 May 1970

* T, Berry, C.F. Cullis and D.L. Trimm
Isotopic Tracer Studies of the Role of Butenes in the

Combustion of n-Butane

Vol. 316, pp. 449 - 596, 12, May 1970 NON

Vol. 317, pp. 1 - 152, 26, May 1970 NON

Vol. 317, pp. 227 - 234, 16, June 1970

¥ G. Dixon-Lewis, M.M. Sutton and A. Williams
Flame Structure and Flame Reaction Kinetics. IV. Experi-
mental Investigations of a Fuel Rich Hydrogen + Oxygen +

Nitrogen Flame at Atmospheric Pressure



Vol. 317, pp. 235 - 263, 16, June 1970

* G. Dixon-Lewis
Flame Structure and Flame Reaction Kinetics. V. Investi-
gation of Reaction Mechanism in a Rich Hydrogen + Nitrogen

+ Oxygen Flame of Solution of Conservation Fguations

Vol. 317, pp. 265 - 277, 16, June 1970

* C.J.S.M. Simpson and T.R.D. Chandle

A Shock Tube Study of Vibrational Relaxation in Pure 002

2}

and Mixtures of 002 with the Inert Gases, Nitrogen,

Deuterium and Hydrogen

Vol. 317, pp. 303 - 317, 23, June 1970

* J.A. Lee, K. Mendelssohn and P.W. Sutcliffe

Specific Heat of Plutonium and Neptunium

Vol. 318, No. 1533 (August '70)
*¥ M.J. Stowell, et al.

The Growth, Structure, Melting and Solidification of Lead
Deposits on Molybdenite'and Carbon Substrates

Vol. 318, No. 1535 (September '70)

*¥ I. Boustead

Thermoluminescence in Polyefhylene: IT Dose Kinetics

* J,R., Sambles, et al.
An Flectron Microscope Study of Evaporating Small Parti-
cles: The Kelvin Equation for Liquid Lead and the Mean
Surface Energy of Solid Silver.
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Vol. 319, No. 1536 (October '70)

* B.W. Rosen

Thermomechanical Properties of Fibrous Composites

Vol. 319, No. 1537 (October '70)

* T. Boustead

Thermoluminescence in n-Heptane

Vol. 319, No. 1538 (October '70)

* XK. Stewartson

On Supersonic Laminar Boundary Layer Near Convex Corners

Vol. 319, No. 1539 (November '70)

* H.J. Michels
Detonation Limits in Mixtures of Oxygen and Homologous

Hydrocarbons

Vol. 320, No. 1540 (November '70)

* F.3. Dainton, et al.

The Radiation Chemistry of Glassy n-Propanol

* T. Boddington and P. Cray
Temperature Profiles in Endothermic and Exothermic Reactions

and the Interpretation of Experimental Ratec Data



The Physics of Fluid

Vol. 13, No. 11 (1970)

* B.J. Dalay and F.H. Harlow

Transport Equations in Turbulence p. 2634
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Atomkern Energie

Vol. 16, No. 1 (1970)

* D, Fretic
Dynamic Analysis of Counterflow and Parallel Flow Heat
Exchanger (Page 1 - 5)

* Dietrich E. Aisch
inalytical Model for the Prediction of Differential

Pressure Transients in Reactor Buildings During a Loss of

Coolant Accident (Page 6 - 10)

Vol. 16, No. 2

* H. Jaschek & P. Neuenhahn
Analytischen Modell zur Untersuchung des dynamischen
Verhaltens von Druckwasserreaktoren mit Selbstdruckhaltung
(Page 106 - 112)

* W. Riebold
Radiale Temperaturverteilung in induktiv beheizten

Zylindern bei Uberhitzungsversuchen mit Fliissigmetallen
(Page 135 - 142)

Vol. 16, No. 3%

* HoJ. Geile
Untersuchungen einer Precursorionisierung an einem

elektromagnetisch betriebenen Stosswellenrdhr. (Page
187 - 190)

* H. Herkenrath und P. Mork-Mirkenstein

Warmelibergangszahlen an Wasser in Dampferzeugern mit



-103—
Zwangdurchlauf und ReaktonkanZlen bei Driicken von 170 bis

215 bar

British Chemical Engineering

Vol. 15, No. 7, July 1970

* G.H. Bailey, I.W. Slater and P. Eisenklam
Dynamic Equations and Solutions for Particles Undergoing
Mags Transfer 912 - 917

Vol. 15, No. 9, September 1970

* J,S.M. Botterill and C.J. Sealey
Radialive Heat Transfer Between a Cas Fluidised Bed and an

Exchange Surface 1167 - 1168

Vol. 15, No. 10, October 1970

* J. Kelleher
Critical Entrainment Rate in the Evaporator of a Phosphoric
Acid Plant 1%24 - 1327

Vol. 15, No. 11, November 1970

#* D. Barba and A. Giona
The Pressure Loss in a Falling Film Evaporator 1436 - 1439

* P, Bouilloud
Calculation of Maximum Flow Rate Through Safety Valves

1447 - 1449
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Brennstoff —— Warme — Kraft

Zeitschrift fiir Energietechnik und Energiewirtschaft

Bd. 22, Nr. 8, August 1970

* M, Reimann, R. Meyer-Pittroff u. U. Grigull
Berechnung von Zustandsgrossen aus thermodynamisch kon-
sistenten Zustandsgleichungen und Vergleich der Ergebnisse
verschiedener Gleichungssysteme fiir Wasser und Wasserdampf
373 - 377

* B, Geiger, u. R, Sitzler
Untersuchungen der Warmeiibertragung bei Fussbodenheizungen
406 - 409

* R. Sitzler

Analogieverfahren zur Lésung zweidimensionaler instation-

Arer Warmeleitprobleme 410 -~ 415
Bd. 22, Nr. 9, September 1970

* M, Gloger

Probleme der Wasserabscheidung in Nassdampfturbinen

417 - 420
* K. Siegel

Exergie-Analyse heterogener Leistungsreaktoren 434 - 439
* . Jiroud

Berechnung der Rauchgas- und Rohrwandtemperaturen beim

Anfahren eines Dampferzeugers 442 - 445
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Bd. 22, Nr. 12, Dezember 1970

* F. Dohrendorf, u. H. Schwindt
Naherungsformeln flir die Zustandsgrdssen des Wasserdampfes
in Abh8ngigkeit von Fnthalpie und Fnitropie 578 - 583

AT AA Journal

Vol. 8, No. 6, June 1970

* M. Rosenblatt, K.N. Kreyenhagen and W.D. Romine
Numerical Studies of Ejecta Characteristics behind Thin

Plates 1005 - 1011

*¥ S5.C. Lee and P.T. Harsha
Use of Turbulent Kinetic Fnergy in Free Mixing Studies
1026 - 1031

* C.R. Wimberly, F.K. McGinnis, III., and J.J. Bertin
Transpiration and Film Cooling Effects for a Slender Cone in
Hypersonic Flow 10%2 - 1038

*¥ J.H. Spurk
Experimental and Numerical Nonequilibrium Flow Studies

1039 = 1045

Vol., 8, No. 7, July 1970

* P.L. Pernandez and L. Lees
Effect of Finite Plate Length on Supersonic Turbulent Bound-
ary layer with Large Distributed Surface Injection 1256 -
1262
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¥ S.-W. Kang
Nonequilibrium, Ionized, Hypersonic Flow over a Blunt

Body at Low Reynolds Number 1263 - 1269

* D.L. Brott, W.J. Yanta, R.L. Voisinet, and R.E. Lee
An Experimental Investigation of the Compressible Turbu-
lent Boundary Layer with a Favorable Pressure Gradient
1270 - 1274

* L.3. Taylor

Analysis of Turbulence by Shadowgraph 1284 - 1287

* G. Rudinger
Gas-Particle Flow in Convergent Nozzles at High Loading
Ratios 1268 - 1294

Vol. 8, No. 8, August 1970

* W.L. Love and C. Park
An Experiment on the MHD-Driven Rotating Flow for a Gas
Core Nuclear Rocket 1377 - 1385

* G.J. Trezek and D.M. France
One-Dimensional Particulate Electrogasdynamics 1386 -
1390

* E.W. Peterson and L. Talbot

Langmuir Probe Response in a Turbulent Plasma 1391 - 1398

* E.W. Vendell, R.E. Posch, and G.R. Cook

A Coaxial, Three-Coil Probe for Measuring Local Values of
Electrical Conductivity and Velocity in Plasma Streams
1399 - 1404

P. Veyrie and F. Floux

Breakdown Wave, Shock Wave, and Radiation Wave in lLaser
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Created Plasmas 1405 - 1410

¥ D,M. Bushnell and I.E. Beckwith
Calculation of Nonequilibrium Hypersonic Turbulent Boundary

Layers and Comparisons with Experimental Data 1462 - 1469

* T.M. Weeks
Effects of Flow Unsteadiness on Iypersonic Wind-Tunﬁel
Spectroscopic Diagnostics 1478 - 1482

Vol. 8, No. 9, September 1970

* J.E. Lewis, T. Kubota, and W.H. Webb
Transformation Theory for the Adiabatic Compressible Turbu-

lent Boundary Layer with Pressure Gradient 1644 - 1650

* R.D. Wagner, Jr., D.V. Maddalon, and L.M. Weinstein
Influence of Measured Freestream Disturbances on Hypersonic

Boundary-Layer Transition 1664 - 1670

Vol., 8, No. 10, October 1970

* B, Jean and T.L. Rollins
Radiation from Hypervelocity Impact Generated Plasma 1742 -
1747

* A.H. Nelson
Development of the MHD Electrothermal Instability with

Boundary Effects 1753 - 1959 Symoptic: page 1752

* V,J. Modi and E. Wiland
Unsteady Aerodynamics of Stationary Elliptic Cylinders in
Subcritical Flow 1814 - 1821 Synoptic: page 1813
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* R, Vaglio-Laurin and G. Miller

Three-Dimensional Laminar Boundary Layers with Large
Cross-Flow 1822 - 1830

Vol. 8, No. 11, November 1970

*

T. Cebeci, A.M.0O. Smith, and G. Mosinskis
Calculation of Compressible Adiasbatic Turbulent Boundary

Layers 1974 - 1982 Synoptic: page 1973

F.J. Rizzo and D.J. Shippy
A Method of Solution for Certain Problems of Transgient

Heat Conduction 2004 - 2010

R.E. Boughner and C.C. Oliver
Nongray Radiative Heat Transfer in High-Temperature

Nonisothermal COan2 Mixtures 2011 - 2016

Vol. 8, No. 12, December 1970

* 5.I. Cheng

Numerical Integration of Navier-Stokes Equations 2115 -
2122

T, Cebeci
Behavior of Turbulent Flow near a Porous Wall with Pres-

sure Gradient 2152 - 2156
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ATChE JOURNAL

Vol. 16, No. 4, July, 1970

#*

Sk

-
<

John C. Lamont and 1.S5. Scott
An Bddy Cell Model of Mass Transfer into the Surface of a

Turbulent Liguid 513 - 519

P.H. Chevalier, G.R., Kubanek, and W.H. Gauvin

Heat Transfer to Cylinders in a Confined Jet at High

Temperature 520 - 527

Richard W. Hanks and Richard €. Cope
Laminar-Turbulent Transzitional Flow Phenomena in Isosceles

Triangular Cross-Section Ducts 528 - 535

Giugeppe Marrucci, Gennaro Apuzzo, and Giammi Astarita

Motion of Liquid Drops in Non-Newtonian Systems 538 - 541

Yoshisuke Nukano and Chi Tien
Viscous Incompressible Non-Newteonian Flow Around Fluid

Sphiere at Intermediate Reynolds Number 569 - 574

E.M. Sparrow and H.S5. Yu
Heat and Mass Transfer in a Channel with Surface Mass Addi-

tion: Application to Phase Change Processes 588 - 593

Lyle K, Mudge and William J. Heideger
The Effect of Surface Active Agents on Liquideiquideass
Transfer Rates 602 - 608

Ganapathy Vasudevanand Stanley Middleman
Momentum, Heat, and Mass Transfer to a Continuous: Cylindrical

Surface in Axial Motion 614 - 620
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* R.J. Anderson and T.W.F. Ruscell
Film Formation in Two-Phase Annular Flow 626 - 632

* T.G. Theofanous, H.S. Isbin, and H.K. Fauske
An Integral Method for Convective Diffusion-Bubble Dis-
solution 688 - 690

* 8.5. Chen
Effect of Transverse Curvature on Turbulent Boundary-

Layer Mass Transfer 694 - 695

* Sheng Hsiung Lin
Friction Factors and Pressure Drops for Simusoidal Laminar

Flow in an Annulus 698 - 699

Vol. 16, No. 5, September, 1970

* John C. Jepsen

Mass Transfer in Two-Phase Flow in Horizontal Pipelines

705 - 711

* G.F. Dick, Jr., and J.M, Marchello
Small Surface Waves and Gas Absorption 729 - 732

Vol, 16, No, 5, September, 1970

* Henry G. Schwartzberg and Michael Gurevich

High Velocity Compressible Viscous Flow 762 - 765

* W.E. Stewart, J.B. Angelo, and E.N. Lightfoot
Forced Convection in Three-Dimensional Flows: II.

Asymptotic Solutions for Mobile Interfaces 771 - 786
* Vi-Duong Dang and William N. Gill

Mass Transfer across a Nonequilibrium Interface 793 -
801
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* Ronald L. Meek and Alva D. Baer
The Periodic Viscous Sublayer in Turbulent Flow 841 - 847

* A.M. Trommelen and E.J. Crosby
Evaporation and Drying of Drops in Superheated Vapors
857 - 866

* Mahendra R. Doshi and William N. Gill
A Note on the Mixing Length Theory of Turbulent Flow
885 - 888

Vol. 16, No. 6, November, 197C

* Ruth Letan and Ephraim Kehat
The Mechanism of Heat Transfer in a Spray Column Heat
Exchanger: II. Dense Packing of Drops 955 - 963

* Robert S. Torrest and William E, Rangz
Concentration Fluctuations and Chem.cal Conversion Associ-

ated with Mixing in Some Turbulent Flows 930 - G42
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