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QIJARTE RLY RE: PORT 

A ,  Summary 

From t h e  e f f o r t s  o f  t h e  Monograph au tho r s ,  s i x t e e n  Educat iona l  
Monographs are now a v a i l a b l e  f o r  immediate d i s t r i b u t i o n  and f o u r  o t h e r s  
are i n  t h e  f i n a l  s t a g e s  o f  prepa ra t ion ,  Ten ta t ive  t i t l e s  f o r  s i x  o t h e r  
Educational Monographs have been submitted.  The emphasis on t h e  r e q u i r e -  
ments f o r  e v a l u a t i o n s  o f  t h e  Monographs by both engineer ing  educa tors  and 
engineers  i n  i n d u s t r y  has r e s u l t e d  i n  a l a r g e  i n c r e a s e  i n  t h e  number o f  
eva lua t ions  r ece ived  du r ing  t h e  quarter.. O f  t h e  64 Monograph eva lua t ions  
a?ecei*ved. t o  d a t e ,  41. o f  them have been r ece ived  du r ing  t h e  q u a r t e r  j u s t  
completed. 

The number o f  Visual B r i e f s  ready f o r  immediate d i s t r i b u t i o n  remains 
a t  2 1 ,  During t h e  program t h e r e  have been 249 r e q u e s t s  f o r  use o f  t h J s  
v i s u a l  material, There have been 75 eva lua t ions  rece ived  on t h e  Visual 
Briefs,  From t h e  na tu re  o f  t h i s  material, those  who r eques t  them appear 
t o  use them and eva lua te  them much sooner and wi th  g r e a t e r  percentages  
of completioq than  f o r  t h e  Monograph material, 

An a d d i t i o n  t o  the  NASA P i l o t  Program made du r ing  t h e  l a s t  q u a r t e r  
was t o  i n . r e s t i g a t e  i n d u s t r i a l  i n t e r e s t  i n  Education Monographs t o  fo l low 
up t h e  i n i t i a l  e f f o r t  by t h e  NASA Goddard Space F l i g h t  Center Technology 
U t i l i z a t i o n  Office. The response t o  t h e  0, S O U o  i n d u s t r i a l  i n v e s t i g a t i o n  
gave similar p o s i t i v e  r e s u l t s  t o  t h a t  o f  t h e  i n i t i a l  i n v e s t i g a t i o n  by 
NASA, There have been 17 Monograph eva lua t ions  a l r e a d y  submi t ted  by 
individ:lal engl n e w s  from t h e s e  i n d w t r i a l  f i r m s  

From an a n a l y s i s  o f  'rhe responses  from both u n i v e r s i t i e s  and i n d u s t r i e s ,  
t h e  Educat iona l  Monograph concept has been eva lua ted  t o  be a u s e f u l  and 
d e s i r a b l e  method o f  a c c e l e r a t i n g  new technology i n t o  classroom i n s t r u c t i o n  
and p resen t ing  it i n  f l e x i b l e  form f o r  curriculum planning  i n  t h e  educa t iona l  
process  f o r  engineers  and engineer ing  s t u d e n t s .  The only s i g n i f i c a n t  
complaint has been t h a t  t h e r e  should be more Monographs from which t o  
choose f o r  t h e s e  edu-a t iona l  purposes I 

A s  the  NASA Pflo-t, Program nea r s  completion, e f f o r t  has been d i r e c t e d  
toward determining methods o f  con t inu ing  and expanding upqn the  p o s i t i v e  
r e s u l t s  a l r eady  demonstrated f o r  t h e  concepts developed i n  t h e  program. 
Blaring t h e  d i scuss ion  of a Pre l iminary  Proposal f o r  con t inua t ion  wi th  t h e  
Nat iona l  Science Foundation du r ing  which an in-house c r i t i q u e  w a s  given 
e a r l y  i n  March, t h e  o f f i c e  of t h e  Undergraduate Science Curriculum Planning 
gave a f avorab le  response and asked f o r  a F i n a l  Proposa l ,  The p l an  submitted 
i s  f9r a f ive -yea r  program t o  a l low s u f f i c i e n t  t i m e  t o  prepare  greater num- 
b e r s  o f  Monographs from a broader  base o f  r e p o r t s ,  t o  f u r t h e r  e v a l u a t e  t h e  
acceptance o f  Educat iona l  Monographs by both i n d u s t r y  and unive?-sity 
eng inee r s ,  and t o  i n v e s t i g a t e  aa?.d develop permanent means o f  f inanc ing  t h e  
p u b l i c a t i o n  o f  t h e  Monographs, 

-1- 
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B e Monographs 

Two Educat ional  Monographs were completed f o r  mai l ing  dur ing  t h i s  
qua r t e r .  They were: TD-5, "Computer Program f o r  Thermodynamic Performance 
o f  Brayton Cycle Space Power Systems" by J. A. Wiebel t ,  Mechanical Engineer- 
i ng ,  Oklahoma S t a t e  Univers i ty  and CS-2, "An Applicat ion of Root Locus 
Techniques t o  Lunar Vehicle Control" by W i l l i a m  A ,  Blackwell  and Leonard Lo 
Grigsby, Electr ical  Engineering, V i rg in i a  Poly technic  I n s t i t u t e .  

S ix teen  Educat ional  Monographs are a v a i l a b l e  f o r  immediate d i s t r i b u t i o n  
t o  educa tors  and indus t ry .  
Two o t h e r  Monographs have been w r i t t e n  and mailed t o  t h e  o r i g i n a l  au tho r s  f o r  
comment, Another Monograph has been w r i t t e n  b u t  r e q u i r e s  a d d i t i o n a l  develop- 
ment by t h e  Monograph au tho r ,  Abstracts f o r  t h e s e  20 Educat ional  Monographs 
are shown i n  Appendix V I .  Other Educat ional  Monographs are i n  var ious  s t a g e s  
of  r e sea rch  and pre l iminary  wr i t i ng .  
a d d i t i o n a l  Monographs under p repa ra t ion  are: 

Another Monograph is  ready f o r  f i n a l  reproduct ion.  

Tenta t ive  t i t l e s  f o r  t h e  s i x  o f  t h e  

HT-9: The Grover Heat Pipe 
HT-10: 
TD-7: Entropies  and Entha lp ies  from Equations o f  S t a t e  and Other Data 
TD-9: High Temperature Entha lp ies  from Pres su re  and Flow-rate 

G S - 7 :  
CS-8: 

Thermal Modeling i n  a Simulated Space Environment 

Measurements 
An Example of  Cen t ra l  System Design by S t a t e  Variable  Feedback 
An Analog Study o f  t h e  Human Ear 

A t o t a l  o f  1 ,531  i n s t r u c t o r  copies  and 5,245 s tuden t  copies  o f  Educa- 
t i a n a l  Monographs have been mailed t o  i n d i v i d u a l s  who have reques ted  them 
f o r  review or use i n  a classroom s i t u a t i o n ,  Appendix I shows t h e  number 
o f  copies  mailed t o  u n i v e r s i t y  educa tors  while  Appendix 11 t a b u l a t e s  t h e  
number of  cop ie s  o f  Monographs reques ted  by i n d u s t r i a l  o rgan iza t ions ,  
An a d d i t i o n a l  1,182 i n s t r u c t o r  copies  of  Monographs have been d i s t r i b u t e d  
with l e t t e r s  designed t o  s t i m u l a t e  i n t e r e s t  i n  t h e  program; 615 copies  of  
Monographs wi th  t h e  i n i t i a l  l e t t e r s  t o  indus t ry  (OSU Survey) and 567 copies  
with t h e  i n i t i a l  Letters t o  t h e  Deans o f  Engineering. These a d d i t i o n a l  
copies  are n o t  included i n  t h e  t a b u l a t i o n s  i n  Appendices I and 11. 

C "  Visual Brief 

The number of  Visual  B r i e f s  ready f o r  immediate d i s t r i b u t i o n  t o  
u n i v e r s i t i e s  and i n d u s t r y  remain a t  21.  There have been rece ived  249 
r eques t s  for use of  t h e  t e c h n i c a l  f i l m s .  A l l  b u t  1 8  o f  t he  r e q u e s t s  have 
been f i l l e d .  The u n f i l l e d  r e q u e s t s  w i l l  be processed as soon as t h e  
appropr i a t e  Visual  Briefs are r e tu rned  from borrowing i n s t i t u t i o n s .  Visual  
Brief d isseminat ion  by Visua l  Brief number is t a b u l a t e d  i n  Appendix IX. 

M r e  Carl Lindquis t ,  NASA Western Support Office, forwarded a l l  t h e  
Visua l  Brief material t h a t  had been f i l e d  i n  h i s  o f f i c e  t o  Oklahoma S t a t e  
' Jn ivers i ty  f o r  r e t e n t i o n  when t h e  Western Support Office was c losed ,  



3 

D. Dissemination 

1. General - 

There have been 
s ta tes  of  t h e  United 
rece ived  Educat ional  

238 p ro fes so r s  a t  
S t a t e s  o f  America 

1 0 2  u n i v e r s i t i e s  l oca t ed  i n  39 
and f i v e  fo re ign  coun t r i e s  who have - 

Monograph informat ion  f o r  review or use i n  classroom 
s i t u a t i o n s .  
Appendix V. 

Monograph d isseminat ion  by u n i v e r s i t y  i s  t a b l u l a t e d  i n  

I n  a d d i t i o n  t o  sales promotions by m a i l ,  D r .  Kenneth A .  McCollom 
appeared as a speaker  a t  two meetings dur ing  t h e  q u a r t e r .  H e  made a pre-  
s e n t a t i o n  on t h e  va lue  of Educat ional  Monographs i n  cont inuing  educat ion 
t o  t h e  1 0 t h  Annual Thermodynamics Conference he ld  by t h e  School of  Chemical 
Engineering, Oklahoma S t a t e  Univers i ty ,  on Apr i l  9 ,  1968, 

A more complete d i scuss ion  o f  t h e  value o f  t h e  NASA P i l o t  Program i n  
improving t h e  t r a n s f e r  o f  new technology t o  engineer ing  educat ion and 
p r a c t i c i n g  engineers  was included i n  a paper presented  a t  t h e  5 th  Space 
Congress he ld  a t  Cocoa Beach, Flopida,  on March 1 2 ,  1968. Abs t rac ts  of 
Educat ional  Monographs were made a v a i l a b l e  t o  t h e  a t t endees  of  both 
meetings.  

An increased  number o f  r e q u e s t s  f o r  Educat ional  Monographs and Visual  
Briefs were rece ived  as a r e s u l t  o f  (1) l e t t e r s  t o  Deans ( 2 )  advert isement  
i n  t h e  Jou rna l  of Engineering Education and ( 3 )  l e t t e r s  t o  indus t ry .  

2 .  Letters t o  Deans 

The l e t t e r s  t o  t h e  Deans o f  Engineering cont inue  t o  s t i m u l a t e  i n t e r e s t  
i n  t h e  NASA P i l o t  Program. 
the  engineer ing  f a c u l t y  o f  many o f  t h e  i n s t i t u t i o n s .  Obviously it t a k e s  
s e v e r a l  months f o r  a l l  o f  t h e  f a c u l t y  members t o  review t h e  material i n  
d e t a i l ,  
Monographs and Visual  Briefs as a r e s u l t  o f  t h e s e  l e t t e r s :  one hundred 
seventeen p ro fes so r s  reques ted  Monograph material; 19  asked for Visual  
B r i e f s ;  and 29 reques ted  both Monographs and Visual  Briefs.  

The le t te rs  are apparent ly  being c i r c u l a t e d  t o  

There have been 165 p r o f e s s o r s  a t  67 u n i v e r s i t i e s  who have reques ted  

3. Advertisement 

The f u l l  page advert isement  desc r ib ing  Educat ional  Monographs and 
Visual  Briefs t h a t  w a s  p laced  i n  t h e  January,  1968 i s s u e  o f  t h e  Jou rna l  
of  Engineer ing Education w a s  success fu l .  A t o t a l  o f  77 p r o f e s s o r s  i n  t h e  
IJnited S t a t e s ,  Canada, England, Argentina and I n d i a  have reques ted  i n f o r -  
mation on t h e  NASA P i l o t  Program. A gene ra l  l e t t e r  desc r ib ing  Educat ional  
Monograph and Visual  Brief material was mailed t o  each responder  a long  
with a b s t r a c t s  of both Monographs and Visual  Briefs,  
t o  t h e  l e t t e r s  are j u s t  now be ing  rece ived ,  

Secondary responses  

4 I n d u s t r i a l  

The Goddard Space F l i g h t  Center survey w a s  t o  determine t h e  magnitude 
o f  i n t e r e s t  i n d u s t r i a l  o rgan iza t ions  might have i n  Educat ional  Monographs. 
Under c o n t r a c t  t o  t h e  Goddard Space F l i g h t  Center  Technology U t i l i z a t i o n  
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Office, t h e  Office of I n d u s t r i a l  Applicat ions of  t h e  Univers i ty  of Maryland 
d i s t r i b u t e d  d e s c r i p t i v e  information on t h e  Education Monograph program t o  
corpora te  heads of  243 i n d u s t r i a l  o rgan iza t ions .  

Four Education Briefs, one page a b s t r a c t s  o f  t h e  Monographs, were 
mailed t o  t h e  companies t o g e t h e r  wi th  a cover l e t t e r  expla in ing  t h e  poten- 
t i a l  o f  Educat ional  Monographs. 
Goddard Space F l i g h t  Center  r eques t ing  complete copies  o f  t h e  fou r  Mono- 
graphs t o  a l low d e t a i l e d  eva lua t ion .  

The companies were i n v i t e d  t o  w r i t e  

The r e s u l t s  of  t h e  Education Brief Survey w a s  most encouraging. 
Eighty n ine  of  t h e  243 companies responded; 62 o f  them ind ica t ed  f u r t h e r  
p o s i t i v e  i n t e r e s t  i n  r ece iv ing  t h e  complete Monographs. 
were then  mailed a l l  f o u r  Educat ional  Monographs after which seventeen 
companies again responded. This small percentage o f  secondary responses  
was no t  considered an i n d i c a t i o n  o f  non- in t e re s t  s i n c e  response t i m e  f o r  
information o f  t h i s  na tu re  wi th in  i n d u s t r i a l  o rgan iza t io r s  may be delayed 
or bypassed depending on t h e  work load  of  t h e  ind iv idua l s  i n  t h e  organi-  
za t ions .  The.conclusions from t h e  survey r e s u l t s  were t h a t  t h e  i n d u s t r i a l  
community has  an i n t e r e s t  i n  t h e  use o f  Educat ional  Monographs. 

The 62 companies 

Oklahoma S t a t e  Univers i ty  i n s t i t u t e d  a follow-on survey f o r  t h e  
Goddard survey.  
za t ions  i n d i c a t i n g  secondary responses  t o  t h e  Goddard Space F l i g h t  Center 
survey,  
Monographso 
ind ica t ed  an i n t e r e s t  i n  t h e  program b u t  had no t  made a secondary response.  
(See Appendix VIIT) 

Follow-on l e t t e r s  were w r i t t e n  t o  t h e  seventeen organi-  

Two of  t h e  o rgan iza t ions  have reques ted  a d d i t i o n a l  Educat ional  
A second follow-on l e t t e r  was mailed t o  the  45 companies t h a t  

We are awai t ing  answers t o  t h i s  l a t e s t  e f f o r t .  

Oklahoma S t a t e  Univers i ty  i n i t i a t e d  a companion survey which is  
complementary t o  t h e  Goddard survey t o  determine i n d u s t r i a l  i n t e r e s t  i n  
Educat ional  Monographs. I n d u s t r i a l  membership i n  t h e  American Socie ty  
for Engineering Education was used as a source o f  d i sseminat ion ,  This 
group o f  205 o rgan iza t ions  w a s  s e l e c t e d  because of  t h e i r  i n d i c a t e d  i n t e r e s t  
i n  engineer ing  educa t ion ,  
designated r e p r e s e n t a t i v e s  are d i r e c t l y  involved i n  t h e  employment, i n -  
house t r a i n i n g  or supe rv i s ion  o f  engineers  and s c i e n t i s t s ,  

Perhaps more impor;tant is  t h a t  many o f  t he  

A l e t t e r  desc r ib ing  t h e  Educat ional  Monograph program w a s  mailed t o  
each of these  o rgan iza t ions  a long  with i n s t r u c t o r ' s  copies  of  Monographs 
CS-1 "An Example of Compensation Network Design"; HT- l  .) "Calcula t ion  o f  
Radiant Heat Exchange by t h e  Monte Carlo Method"; and T D - I ,  "Calculat ion 
nf Complex Chemical Equ i l ib r i a " .  
Monographs a v a i l a b l e  f o r  d i s t r i b u t i o n  were a l s o  a t t ached .  

Severa l  copies  o f  t h e  a b s t r a c t s  of 

The cop ie s  o f  Educat ional  Monographs were included i n  t h e  i n i t i a l  
mai l ing  t o  i l l u s t r a t e  t h e  format ,  s i m p l i c i t y  o f  p re sen ta t ion  and con ten t ,  
The r e c i p i e n t  could immediately r o u t e  t h e  Monographs t o  approppia te  engi-  
nee r s  or s c i e n t i s t s  f o r  review, Each r e c i p i e n t  was asked t o  eva lua te  
t h e  Educat ional  Monographs f o r  a p p l i c a t i o n  by indus t ry- - for  e i t h e r  
industa?ial  seminars or f o r  i nd iv idua l  s tudy .  

Responses t o  t h e  OSU survey have been g r a t i f y i n g .  O f  t h e  205 
o rgan iza t ions  contac ted ,  46 had responded by May 1 7 ,  1968 and a d d i t i o n a l  
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responses  are expected,  Seventy-eight percent  of  t he  responses (36 com- 
panies )  were p o s i t i v e .  The o t h e r  22% o f  t h e  r e p l i e s  (10 companies) were 
considered negat ive  responses .  
r e p r e s e n t a t i v e s  of  29 companies have requested a d d i t i o n a l  monographs f o r  
review. 
The r e l a t i o n s h i p  of p o s i t i v e  and negat ive  responses  is i l l u s t r a t e d  i n  
Figure 1. A t o t a l  o f  283 i n s t r u c t o r  copies  and 165 s tuden t  copies  of 
Educat ional  Monographs have been .mailed f o r  i n d u s t r i a l  use.  
company r eques t s  have ranged from one copy of one monograph t o  66 copies  
of  monographs f o r  use by 2 1  d i f f e r e n t  engineers .  

O f  t he  36 companies responding p o s i t i v e l y ,  

Number of  responses received each week are shown i n  Figure 1. 

Indiv idua l  

A comparison of  t h e  r e s u l t s  of  t h e  OSU survey,  t h e  Goddard Space 
F l igh t  Center survey,  and t h e  NASA Office of  Technology U t i l i z a t i o n  Tech 
Br ie f  Mode 111 disseminat ion i l l u s t r a t e s  t h e  acceptance of  Educat ional  
Monographs by indus t ry .  I n  both t h e  NASA Education Br i e f  survey and the  
OSU survey responses  t o  i n i t i a l  con tac t  t o  indus t ry  exceeded t h e  response 
t o  Tech Br i e f  d i sseminat ions :  
I n d u s t r i a l  Survey - 22.4% and NASA Education Br i e f  - 36.6%. 
Figure 2 i l l u s t r a t e s  t h a t  t h e  p o s i t i v e  response of  t h e  Educational Mono- 
graph was twice as g r e a t  as t h a t  experienced with t h e  Tech B r i e f .  
p o s i t i v e  response on t h e  OSU survey was 10% g r e a t e r  than t h e  response t o  
the  NASA Educat ional  Brief survey. 
t o  t h e  s e l e c t i o n  o f  t h e  management l e v e l  t o  whom t h e  m a t e r i a l  was mailed. 

NASA Tech Brief - 21.6% response; OSU 
However, 

The 

This g r e a t e r  response i s  a t t r i b u t e d  

The p o s i t i v e  response t o  both t h e  NASA Survey and t h e  OSU Survey is 
a good i n d i c a t i o n  t h a t  Educat ional  Monographs have a p lace  i n  the  con- 
t i n u i n g  educat ion of  i n d u s t r i a l  employees provided a g r e a t e r  s e l e c t i o n  
of material can be generated t o  encourage indus t ry  t o  use them f requent ly .  

E. Evaluat ions 

1 Monographs 

There were 41 Educat ional  Monograph eva lua t ions  rece ived  during t h e  
q u a r t e r  r a i s i n g  the  t o t a l  eva lua t ions  re turned  by reviewers of  t h e  m a t e r i a l  
t o  6 4 ,  
t he  opera t ion  of t h e  NASA P i l o t  Program. 
r e c e i p t  of Monograph eva lua t ions  i n d i c a t e s  t h a t  more eva lua t ion  s h e e t s  
should be rece ived  dur ing  t h e  per iod  
reminding t h e  r e c i p i e n t s  of  Educat ional  Monographs of t h e  need for candid 
eva lua t ions  of t h e  m a t e r i a l  is being mailed t o  the  ind iv idua l s  who rece ived  
documents p r i o r  t o  Apr i l  1, 1968. A sample copy of  t h e  l e t t e r  is shown 
i n  Appendix V I I .  

Figure 3 shows t h e  number of eva lua t ions  rece ived  each q u a r t e r  of  
A p r o j e c t i o n  of t h e  inc rease  i n  

June through August, 1968, A l e t t e r  

Two o f  t he  i n d y s t r i a l  o rgan iza t ions  have a l r eady  re turned  19 Mono- 
graph eva lua t ions .  One company, C a t e r p i l l a r  Trackor Company, provided 
very p o s i t i v e ,  and e n t h u s i a s t i c ,  eva lua t ions .  One man eva lua ted  seven 
Monographs. 
t i o n a l  Monograph i s  e x c e l l e n t .  
as w e l l  as u n i v e r s i t i e s .  
good. Some of  them are not  p e r t i n e n t  t o  our  a r e a s  of i n t e r e s t . "  
C a t e r p i l l a r  Trac tor  Comapny r e p r e s e n t a t i v e  s a i d  "I th ink  t h e  monograph 
would be q u i t e  u s e f u l  i n  indus t ry  as a means of  cont inuing educat ion for 

H e  s t a t e d  "1 be l i eve  t h e  genera l  i d e a  of  t h i s  type  o f  Educa- 
I t  should a l s o  be very h e l p f u l  t o  i n d u s t r y  

I n  my eva lua t ion  I t end  t o  r a t e  them a l l  very 
Another 
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t e c h n i c a l  s p e c i a l i s t s .  

i n t e r e s t  i n  i ndus t ry .  
have t o  be a v a i l a b l e  t o  t h e  s tuden t s  f o r  a reasonable  per iod  of t i m e  (two 
months 1 . ' I  

The material i s  w e l l  p r e sen ted  i n  a concise  manner 
a a A wide v a r i e t y  o f  s u b j e c t s  would be necessary  t o  be o f  gene ra l  

For use i n  classroom groups,  however, they  would 

A t h i r d  eva lua to r  s t a t e d  "Very u s e f u l  method f o r  engineers  i n  indus t ry  
t o  improve or update t h e i r  s k i l l s  by se l f - s tudy  or s tudy  groups.  
p a r t i c u l a r  Monograph would be d i f f i c u l t  t o  improve upon. 
s u b j e c t  matter would undoubtedly create more i n t e r e s t ,  
organize a s tudy  group o f  i n t e r e s t e d  persons ,  b u t  t h e  l eng th  of t i m e  al lowed 
was i n s u f f i c i e n t  f o r  p repa ra t ion  of l e c t u r e s .  
permanent copies  o f  Monographs--perhaps they  should be purchased," Complete 
eva lua t ions  by engineers  employed by C a t e r p i l l a r  T rac to r  Companies and o t h e r  
i n d u s t r i a l  companies are included i n  Appendix I V .  

This  
Expansion of 

I had planned t o  

Frequent use would depend on 

Another i n d u s t r i a l  o rgan iza t ion  which submit ted eva lua t ions  was 
R. 3.  Reynolds Tobacco Company. Their  eva lua t ions  are considered p o s i t i v e  
although they  d id  have some nega t ive  comments regard ing  the  a p p l i c a t i o n s  
o f  t he  s p e c i f i c  Monographs they  eva lua ted .  Excerpts from t h e s e  eva lua t ions  
are shown below. 

"This Monograph would be of p a r t i c u l a r  value i n  t h e  academic classroom 
s i n c e  it al lows t h e  s tuden t  t o  p u t  theory  i n t o  p r a c t i c e  by s o l v i n g  ac tua l  
problems. This would a l s o  be t r u e  i n  c e r t a i n  i n d u s t r i a l  classrooms where 
communication and d a t a  t ransmiss ion  i s  of  p r i n c i p a l  importance." 

"For engineers  ou t s ide  t h i s  s p e c i a l i z e d  f i e l d  of technology, t h i s  
Monograph would be of doub t fu l  va lue .  If 

"If t h i s  material could be presented  i n  a s i m p l i e r ,  more d e t a i l e d  and 
b e t t e r  organized form, it could be an e f f e c t i v e  t o o l  f o r  d i sseminat ing  
t echn ica l  material t o  t h e  p r a c t i c i n g  engineer ."  

"The I n s t r u c t i o n a l  Monograph i s  an e x c e l l e n t  method o f  d i sseminat ing  
t h e  r e s u l t s  o f  r e c e n t  research  and s c i e n t i f i c  t e c h n i c a l  information;  how- 
eve r ,  i f  i t  i s  t o  be used by engineers  i n  i n d u s t r y ,  I feel  t h a t  it must 
be presented  i n  a classroom by a q u a l i f i e d  i n s t r u c t o r  or i ts  use w i l l  
probably be l imi t ed .  The Monograph r e q u i r e s  t h a t  t h e  s tuden t  have a 
gene ra l  f a m i l i a r i t y  of  chemical e q u i l i b r i a  and advanced mathematics appre- 
c i a b l y  s i n c e  t h e i r  formal educa t ion ,  w i l l  be unable t o  fol low t h e  d i s -  
cussion i n  t h e  Monograph without  f i rs t  reviewing t h e  p r e r e q u i s i t e s . "  

"On t h i s  b a s i s  I f ee l  t h a t  t h i s  I n s t r u c t i o n a l  Monograph w i l l .  n o t  f i n d  
The engineer  i n  indus t ry  can b e t t e r  cont inue  widespread use i n  indus t ry .  

h i s  educat ion by reviewing t e c h n i c a l  papers  publ i shed  by t h e  ASME and o t h e r  
founder s o c i e t i e s ,  s tudying  programmed i n s t r u c t i o n a l  courses  through exten-  
s i o n  d i v i s i o n s  of  co l l eges  and u n i v e r s i t i e s  and t a k i n g  o t h e r  educa t iona l  
courses  presented  i n  formal classrooms o r  through t e l e v i s i o n  networks," 

Two examples o f  responses  which were c l a s s i f i e d  as nega t ive  i n  t h e  
OSU I n d u s t r i a l  survey were: 
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Consolidated Edison Company o f  New York, Inc.  r e p o r t s  "We f i n d  t h a t  
none o f  t h e  s u b j e c t s  i s  a p p l i c a b l e  t o  our  engineer ing  problems and so it 
has n o t  been p o s s i b l e  f o r  us  t o  eva lua te  t h e  Monographs as you requested." 

Wisconsin Motor Corporation s t a t e s  "The Example I n s t r u c t i o n  Monograph 
was a l s o  reviewed t o  determine a p p l i c a b i l i t y .  I t  w a s  found t h a t  t h e  examples 
a r e  extremely t h e o r e t i c a l  i n  n a t u r e  and do n o t  apply t o  p re sen t  requirements.  
I n  view o f  t h i s ,  it i s  doub t fu l  as t o  t h e i r  u se fu lness  t o  an o rgan iza t ion  
such as our s  as a t o o l ,  e i t h e r  educa t iona l  or otherwise." 

Figure 4 i l l u s t r a t e s  t h e  number o f  e v a l u a t i o n s  r ece ived  f o r  each 
Educat iona l  Monograph. I t  is  hoped t h a t  a minimum of  t e n  e v a l u a t i o n s  f o r  
each o f  t h e  Monographs d i s t r i b u t e d  p r i o r  t o  May 1, 1968 can be obta ined ,  
Evalua t ions  o f  t h e  new Monographs r e l e a s e d  du r ing  t h e  summer months w i l l  
probably be r ece ived  a f t e r  t h e i r  use i n  t h e  f a l l  semester. However, a 
few e v a l u a t i o n s  o f  t h e  new documents are expected from i n d u s t r i a l  organiza- 
t i o n s  du r ing  t h e  summer--provided t h e  vaca t ion  schedules  do n o t  de lay  t h e i r  
use 

The concept and format o f  t h e  Monographs seem t o  be accep tab le  t o  
educa tors  and p r a c t i c i n g  engineers  a l i k e .  A review o f  t h e  eva lua t ions  
i n  Appendices I11 and I V  i n d i c a t e s  an e x c e l l e n t  acceptance o f  t h e  Mono- 
graph material by both  t h e  educa t ion  and i n d u s t r i a l  communities. S p e c i f i c  
complaints seem t o  c e n t e r  on t h e  need f o r  a g r e a t e r  s e l e c t i o n  o f  Monographs 
i n  s p e c i f i c  f i e l d s  o f  i n t e r e s t  and an expansion o f  t h e  concept i n t o  f i e l d s  
o t h e r  t han  c o n t r o l  systems, thermodynamics and h e a t  t r a n s f e r .  

A s i g n i f i c a n t  conclus ion  appears  t o  be t h a t  t h i s  unique program o f  
technology t r a n s f e r  should be continued and expanded t o  provide  new engi- 
nee r ing  developments t o  i n d u s t r y  and u n i v e r s i t i e s  a l i k e .  

2.  Visual Brief 

A t o t a l  o f  75 eva lua t ions  o f  Visual B r i e f s  have been r ece ived  from 
u s e r s  o f  t h e  t e c h n i c a l  f i l m s .  Eva lua t ions  o f  each f i l m  have been r ece ived  
wi th  except ion  o f  VB-5. Figure 5 i l l u s t r a t e s  t h e  number o f  e v a l u a t i o n s  
r ece ived  f o r  each Visual Brief. Analysis o f  t h e  responses on t h e  evalua- 
-cion s h e e t s  i n d i c a t e s  Visua l  Briefs add t o  t h e  f u r t h e r  understanding o f  
course material when used i n  classes. (Appendix X) However, a review 
of t h e  g e n e r a l  comments made on t h e  Visual Brief Evalua t ion  s h e e t s  i n d i c a t e s  
t h e  Visual Briefs need modifying t o  be used e f f e c t i v e l y  i n  educa t iona l  
s i t u a t i o n s .  

Some o f  t h e  gene ra l  comments inc luded  i n  t h e  eva lua t ion  shee'ts are: 

"Too long  f o r  r a t h e r  s p e c i a l i z e d  material presented." 

"Without r e fe rence  documents t h e  Visual Brief i s  o f  very  l i t t l e  as 
no use,  After previewing, it was decided n o t  t o  use i n  c lass ,"  

"Major l i m i t a t i o n  i s  each o f  t i m e  by s t u d e n t s  t o  d i g  i n t o  t h e  ( w r i t t e n )  
material e 
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"The q u a l i t y  of  t h e  photograph w a s  no t  t h e  b e s t .  The i n i t i a l  l i b r a r y  
scenes add l i t t l e  

"Too narrow i n  scope t o  be o f  much value t o  undergraduate s tuden t s .  
Could prove q u i t e  u s e f u l  f o r  graduate  s tuden t s  with s p e c i a l  i n t e r e s t  i n  
r e sea rch  area. l 1  

Other comments are inc luded  i n  Appendix X I .  

The d i f f i c u l t y  of modifying Visual  Briefs f o r  educa t iona l  purposes 
is d iscouraging  when t h e  above comments are considered.  If Visual Briefs 
a r e  t o  be e f f e c t i v e  i n  a program of  t h i s  type ,  t h e  educa t iona l  s p e c i a l i s t  
i n  t h e  s u b j e c t  area must be involved dur ing  t h e  making of  t h e  f i l m  through- 
ou t  t h e  r e sea rch  program. Otherwise, on ly  d e l e t i o n s  can be made i n  e d i t i n g  
f o r  classroom or seminar use.  

F. Program Support 

A p re l iminary  proposa l  f o r  t h e  cont inua t ion  and expansion o f  t h e  NASA 
P i l o t  Program was submit ted t o  the  Nat ional  Science Foundation. 
1968, Drs. Borg, Dane and Fos te r  o f  t he  Nat iona l  Science Foundation, m e t  
with D r .  McCollom and D r .  Dunn, M r .  Overeon and M r .  Carpenter ,  Oklahoma 
S t a t e  Univers i ty ,  t o  d i scuss  the  pre l iminary  proposal .  Topics of  d i scuss ion  
of  t h e  conference centered  on e s t a b l i s h i n g  t h e  need f o r  t he  Monograph concept 
i n  technology t r a n s f e r  as opposed t o  p re sen t  techniques such as tex tbooks ,  
t e c h n i c a l  j ou rna l s  and r e sea rch  r e p o r t s .  The r a t i o n a l e  f o r  t h e  Monograph 
concept and t h e  o rgan iza t iona l  s t r u c t u r e  of  t h e  proposed developmental 
program were apparent ly  acceptab le  t o  D r .  Borg and h i s  col leagues as they  
reques ted  t h e  submission o f  a f i n a l  proposal  f o r  t h e i r  cons ide ra t ion .  

On March 1 2 ,  

Proposal  ER68-T-144, e n t i t l e d  "A Center f o r  Crea t ing  Educat ional  
Monographs i n  Engineering" w a s  submit ted t o  the  Nat ional  Science Found- 
a t i o n  on A p r i l  26, 1968, by the  College o f  Engineer ing,  Oklahoma S t a t e  
Universi ty .  The Cen te r ' s  a c t i v i t i e s  are proposed as an ex tens ion  o f  t h e  
NASA P i l o t  Program p r e s e n t l y  funded by t h e  Technology U t i l i z a t i o n  Office 
of  NASA. The a c t i v i t i e s  o f  t h e  Center f o r  Crea t ing  Educat ional  Monographs 
i n  Engineering would be expanded i n  t h e  a r e a s  o f  h e a t  t r a n s f e r ,  thermo- 
dynamics, and c o n t r o l  systems be fo re  ex tens ion  o f  t h e  concept t o  o t h e r  
s u b j e c t  areas. 

A f ive-year  p l an  has been proposed by t h e  Center admin i s t r a t ive  
personnel  t o  eva lua te  more s p e c i f i c a l l y  the  impact o f  Educat ional  Mono- 
graphs on t h e  cont inuing  educat ion of engineers  and s c i e n t i s t s  and t o  
broaden t h e  base of  prepar ing  Monographs t o  many p ro fes so r s  a t  a l a r g e  
number o f  u n i v e r s i t i e s .  The f ive-year  p l an  would al low s u f f i c i e n t  t i m e  
t o  (1) prepare  a g r e a t e r  number of  Monographs by a l a r g e  number of  pro- 
5es so r s  a t  many d i f f e r e n t  u n i v e r s i t i e s ,  ( 2 )  eva lua te  t h e  acceptance of 
Monographs by educa tors  and i n d u s t r y ,  ( 3 )  develop r e f i n e d  procedures  f o r  
t h e  p repa ra t ion  of Monographs i n  l a r g e r  q u a n t i t i e s ,  thereby reducing t h e  
u n i t  c o s t s  o f  i n d i v i d u a l  documents, and ( 4 )  i n v e s t i g a t e  and develop 
permanent means o f  f inanc ing  the  pub l i ca t ion  o f  t he  Monographs. 



1 4  

Support o f  $359,263 w a s  reques ted  for t h e  f irst  two y e a r s  of t h e  
development program. 
for t h e  t h i r d ,  f o u r t h  and f i f t h  y e a r s  as t h e  progress  of  t h e  program 
warrants .  

Addi t iona l  suppor t  o f  $560,106 w i l l  be requested 

A copy o f  t h e  proposa l  submit ted t o  t h e  Nat iona l  Science Foundation 
a l s o  w a s  forwarded t o  Mr. D. W .  Orrich, Jr., Technology U t i l i z a t i o n  Office, 
Nat ional  Aeronautics and Space Adminis t ra t ion.  
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APPENDIX I 

UNIVERSITY MONOGRAPH DISSEMINATION 
STATISTICS THROUGH MAY 31, 1968 

Dissemination Summary by Monograph Number 

Monograph I n s t r u c t o r ' s  S tuden t ' s  U n f i l l e d  Requests Evalua t ions  
Number Copies Sen t  Copies Sent  I n s t r u c t o r ' s  S t u d e n t ' s  Received 

cs-1 60 218 0 0 1 

cs-2 74 

cs- 3 70 

49 1 0 0 

431 0 0 

3 

2 

cs -4  0 

cs-5 94 

0 88 377 

35 8 0 0 

0 

2 

CS-6 10  1 

HT- 1 1 2 2  

42 7 0 

488 0 

0 

0 

2 

8 

HT-2 78 

HT- 3 1 0  6 

HT-4 96 

179 0 0 

526 0 0 

484 0 0 

HT- 5 82 

HT-6 0 

176 0 0 

0 86 201 

0 

0 

HT- 7 78 174 0 0 0 

HT- 8 63  32 5 0 0 1 

TD-1 78 338 0 0 3 

TD- 3 92 32 7 0 0 5 

TD- 4 47 138 0 0 1 

TD- 5 

Totals 

8 - 0 

5080 174 5 78 47 

- 0 - 0 - 0 - 
1 2  49 
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APPENDIX I1 

INDUSTRIAL MONOGRAPH DISSEMINATION 
STATISTICS THROUGH MAY 31, 1968 

Dissemination Summary by Monograph Number 

I n s t r u c t o r ' s  S tuden t ' s  Unf i l l ed  Requests 
Copies Sent  Copies Sent  I n s t r u c t o r ' s  S tuden t ' s  

Monograph 
Number 

Evalua t ions  
Received 

cs-1 16 0 0 0 0 

cs-2 14 0 0 0 1 

cs- 3 1 2  0 0 0 

cs-4 0 0 18  0 

cs-5 16 0 0 0 1 

CS-6 1 9  1 5  

15 

15 

15 

15 

15  

HT-1  2 1  0 

HT-2 13 

HT- 3 20 

0 

0 

HT-4 16 0 

0 

0 

0 

15 

0 

0 

0 

HT-5 1 2  

HT-6 0 0 

15 

15 

15  

15  

1 5  

0 

0 

0 

HT- 7 26 5 

HT- 8 13 

TD-1 20  0 

0 

1 

TD- 3 40 6 

TD- 4 1 7  0 0 0 

TD-5 7 - 1 5  

16 5 

- 0 

33 

- 0 

15  

- 0 - 
Tota l s  2 82 17 
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APPENDIX I11 

Totaled Responses on a Monograph Evaluat ion Sheet 

Comments on Monograph from Classroom Use 

1. 

2. 

3. 

4. 

5. 

6 .  

7 .  

8 .  

9 .  

10. 

11 0 

The Monograph (was 13  , was no t  2 used i n  a classroom s i t u a t i o n .  - - 
The Monograph (was 13  , w a s  n o t  1 
material i n  t h e  course p re sen ta t ion .  

used i n  con tex t  with c l o s e l y  r e l a t e d  - - 

The Monograph (was 7 , w a s  no t  4 used f o r  t h e  course  descr ibed  i n  t h e  
" I n s t r u c t o r ' s  Guide f o r  Monographs ." - - 

The Monograph (was 11 , w a s  no t  2 
it w a s  used. 

found s u i t a b l e  f o r  t he  course i n  which - - 

The t e c h n i c a l  information presented  i n  t h e  Monograph was (new t o  m e  4 , 
w e l l  known t o  m e  
s t u d e n t s  0 ). 

- 
9 ) and (new t o  my s t u d e n t s  11, w e l l  known t o  my - - 

- 
The t e c h n i c a l  information i n  the  Monograph ( d i d  1 2  , d i d  n o t  - 3 ) c o n t r i b u t e  
t o  f u r t h e r  understanding o f  t he  course material by t h e  s t u d e n t s  i n  t h i s  course.  

- 

The home problems i n  t h e  Monograph (were 5 , were n o t  8 ) ass igned  t o  
the  s tuden t s  i n  t h e  course.  

F - 

The home problems i n  t h e  Monograph were ( u s e f u l  - 9 , t o o  complex 
simple 0 , unnecessary 0 ) .  

The amount of  material f o r  t h e  Monograph was found t o  be s u i t a b l e  €or 
presen ta t ion  i n  ( -- ) hours  o f  classroom l e c t u r e .  

The amount of material f o r  t h i s  Monograph should be made ( longe r  - 2 , 
same 11, s h o r t e r  1 ) t o  have maximum e f f e c t i v e n e s s  i n  class. 

The r e fe rence  b ib l iography (was 7 , w a s  no t  6 ) used and (was 4 , 
was not  - 5 a necessary requirement t o  ga in  a d d i t i o n a l  information 
on Monograph s u b j e c t  . 

1 , t oo  - - - 

- - 

- - - 

Recommendations on Monographs i n  General 

1. Monographs of t e c h n i c a l  l i t e r a t u r e  such as t h i s  could be of ( g r e a t  - 4 , 
some 10 , l i t t l e  0 ) use t o  m e  i n  my course  p re sen ta t ion .  - - 

2.  Monographs should inc lude  (more 3 , less 0, no change i n  11 - - 
material over  t h a t  given here .  

3 .  The gene ra l  r e fe rence  b ib l iography (should 6 , should no t  6 ) inc lude  - - 
information as t o  what i s  a v a i l a b l e  i n  each r e fe rence .  

The format of The Monograph: is considered (good 1 2  , could be b e t t e r  - 3 , 
poor 0 , completely i n c o r r e c t  0 ) f o r  use as an i n s e r t i o n  i n  a course 
i n  engineer ing.  

4. - 
- - 
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Tota led  Responses on a Revised Monograph Evalua t ion  Shee t  

General Information on Monographs: 

Was t h e  t e c h n i c a l  in format ion  covered i n  t h e  Monograph o f  va lue  i n  --Good 
course  p r e s e n t a t i o n :  

41  
Some 
L i t t l e  4 

Should t h e  Monographs inc lude  more informat ion  than  w a s  p resented?  --More 14  
Same 24 
Less 

Is t h e  format o f  t h e  Monographs appropr i a t e  f o r  use i n  engineering---Good 32 
courses? F a i r  7 

Poor 1 
I n c o r r e c t  - 

Comments on MononraDh from Classroom Use: 

Was t h e  Monograph used i n  a classroom s i t u a t i o n ?  .................... Yes 16  
No 14  

Was t h e  Monograph used i n  con tex t  wi th  c l o s e l y  r e l a t e d  material in---Yes 1 6  
t h e  course p r e s e n t a t i o n ?  No 14  

Did t h e  t e c h n i c a l  in format ion  i n  t h e  Monograph c o n t r i b u t e  t o  the----- Great 7 
f u r t h e r  understanding of t h e  course  material by t h e  s t u d e n t s  i n  t h e  Some 1 7  
course? L i t t l e  1 

None 

Were t h e  home problems i n  t h e  Monograph t o o  complex? ------------ Not used 1 0  
Too complex 
Useful 1 6  
Too simple 3 
Unnecessary 

How many hours of classroom l e c t u r e  t i m e  should be a l l o c a t e d  f o r  p r e s e n t a t i o n  
of t h i s  Monograph? Average o f  2 

Would you use t h e  Monograph.if you t augh t  t h e  course again?----------- Yes 1 5  
No 1 9  
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APPENDIX I V  

Comments on Monographs from Pro fes so r  Evalua tors  

HT-1: 

1. 
a r e s u l t  t h i s  knowledge of it is  somewhat s u p e r f i c i a l ) .  
flow c h a r t  o f  t h e  program t o  b e  w r i t t e n .  This  might be s u f f i c i e n t  f o r  some, 
bu t  n o t  t h e  ma jo r i ty .  

Ca lcu la t ion  of Radiant Heat Exchange by t h e  Monte Car lo  Method 

I d i d  n o t  r e q u i r e  t h e  s t u d e n t s  t o  program and ope ra t e  t h e  technique ( a s  
I asked them f o r  a 

(Un ive r s i ty  o f  F l o r i d a )  

2, 
I w i l l  use  it nex t  year .  

I rece ived  t h e  Monograph t o o  la te  i n  t h e  school  y e a r  f o r  proper  usage. 
(Un ive r s i ty  o f  Nebraska) 

HT-3: 

1. Mater ia l  i s  elementary and I f a i l  t o  s e e  i t s  t e c h n i c a l  value f o r  r a d i a n t  
h e a t  t r a n s f e r .  (Un ive r s i ty  o f  Arizona) 

Method o f  Es t imat ing  Ra t io  o f  Absorptance t o  Emittance 

2 .  
b a s i c  hea t  t r a n s f e r  theory  is  r e l a t e d  t o  c u r r e n t  p r a c t i c a l  a p p l i c a t i o n s .  
Problems should be w r i t t e n  which d e a l  with c u r r e n t  and f u t u r e  aerospace and 
outerspace  hardware. The theory  presented  i n  t h e  monograph should be b e t t e r  
i l l u s t r a t e d  and a p p l i e d ,  v i a  t h e  problems. Even though t h e  problem, and i t s  
s o l u t i o n ,  would remain b a s i c a l l y  t h e  same, s t u d e n t  mot iva t ion  would be  
g r e a t l y  increased i f  t h e  problems were r e w r i t t e n .  
problems t o  s p e c i f i c  hardware, a s ta tement  o f  d i f f i c u l t i e s  and h i s t o r y  which 
l e d  t o  t h e  problem (such  as a p r a c t i c i n g  engineer  might encounter) would 
s t i m u l a t e  t h e  t each ing  and l e a r n i n g  process .  

One advantage o f  u s ing  monographs should be found i n  t h e  manner i n  which 

I n  a d d i t i o n  t o  r e l a t i n g  t h e  

(United S t a t e s  Naval Academy) 

HT-4: Formulas f o r  Radiant Heat Trans fe r  Between Non-gray P a r a l l e l  P la tes  o f  
Pol i shed  Refrac tory  Materials 

1. A paragraph o f  i n t r o d u c t i o n  is  needed be fo re  t h e  a n a l y s i s  s e c t i o n .  I t  
would a i d  t h e  i n c e n t i v e  and understanding o f  t h e  s t u d e n t s  t o  in t roduce  them 
t o  t h e  problem wi th  informat ion  such as why t h e  r e sea rch  was necessary ,  how 
it was conducted, and how t h e  r e s u l t s  have been used i n  s p e c i f i c  space 
a p p l i c a t i o n s .  On t h e  whole I fee l  t h a t  t h e s e  monographs w i l l  s e r v e  a u s e f u l  
purpose. (United S t a t e s  Naval Academy) 

2 .  Much t o o  s p e c i f i c  t o  be u s e f u l .  The formulas given apply only t o  very 
s p e c i a l  s i t u a t i o n s  and are n o t  g e n e r a l l y  a p p l i c a b l e .  (Kansas S t a t e  Un ive r s i ty )  

CS-5: C o n t r o l l e r  Design f o r  Nonlinear and Time-Varying P l a n t s  

1. Since t h e  monograph a r r i v e d  i n  t h e  summer t h e r e  has n o t  been an oppor tuni ty  
t o  e v a l u a t e  it i n  a classroom s i t u a t i o n ,  bu t  I do have some comments t o  make 
on i t .  I t h i n k  t h e  i d e a  and gene ra l  format o f  t h e  Monograph i s  good. This 
p a r t i c u l a r  Monograph p r e s e n t s  an i n t e r e s t i n g  and u s e f u l  approach .... I a m  
i n t e r e s t e d  i n  t h e  Monograph ser ies  and would a p p r e c i a t e  being p u t  on t h e  
mai l ing  l i s t  f o r  all' Monographs d e a l i n g  wi th  c o n t r o l  systems. (Un ive r s i ty  o f  
Texas ) 
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. l ,  

TD-3: C r i t i c a l  Flow of  Real Gases Through Nozzles 

1. We used t h e  Monograph .... a t  the  end of our  y e a r ' s  course i n  Thermodynamics 
f o r  undergraduates.  
t oo  l i t t l e  t o  g ive  the  Monograph f u l l  t rea tment .  
i s  more s u i t a b l e  f o r  first y e a r  graduate  s tuden t s .  
Monograph is t h a t  it is an e x c e l l e n t  d i scuss ion  o f  var ious  ways t o  determine 
c r i t i c a l  flow condi t ions .  
have a v a i l a b l e  t o  them. 
textbook supplement. For undergraduates ,  t h e  Monograph proceeds too  r a p i d l y  .... R e i t e r a t i n g ,  I th ink  t h i s  i s  a n i c e  r e p o r t  bu t  a l i t t l e  too  s o p h i s t i c a t e d  
for seniors . . . .Thanks f o r  t h e  oppor tuni ty  t o  use t h i s  program. 
t h e  p r i v i l e g e  of using another  one t h i s  coming f a l l .  (Un ive r s i ty  o f  Southern 
C a l i f o r n i a )  

Only one hour w a s  devoted t o  t h i s  and t h i s  i s  admi t ted ly  
Also, c l e a r l y  t h i s  material 

My own opinion of t h i s  

I th ink  it is something graduate  s tuden t s  should 
I t  should probably be used f o r  graduate  s tudy  as a 

I hope t o  have 
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Comments t o  Ques t ions  Asked on Revised Monograph Evaluat ion Sheet  

I N  YOUR O P I N I O N ,  ARE MONOGRAPHS A USEFUL METHOD OF PRESENTING NEW TECHNICAL 
INFORMATION I N  THE CLASSROOM UNTIL THE MATERIAL CAN BE INCLUDED I N  A TEXTBOOK? 

cs-2 

Yes (Southern I l l i n o i s  Univers i ty)  

- 

Not good f o r  p re sen t ing  - new material be fo re  t e x t  coverage. 
o f  Massachusetts ) 

Yes (Rose Poly technic  I n s t i t u t e )  

(Univers i ty  

HT- 1 - 
Yes (Auburn Univers i ty)  

HT-2 - 
Yes (Auburn Univers i ty  

HT- 3 - 
They are of  d e f i n i t e  value.  They would be more complete i f  a l l  t h e  b a s i c  
material, t h e  fundamentals , were included.  (Univers i ty  o f  Kentucky 

Yes (Univers i ty  o f  V i rg in i a )  

Yes (Auburn Univers i ty)  

HT-4 - 
Yes (Univers i ty  o f  V i rg in i a )  

HT- 7 - 
These Monographs are use fu l .  They seem t o  s t r i k e  a balance between t o o  
much and t o o  l i t t l e  information al though i n  t h e  case o f  HT-7-67, I f e l t  a 
l i t t l e  more d e t a i l  would be use fu l .  ( C a t e r p i l l a r  T rac to r  Company) 

Monographs could be extremely u s e f u l  i n  indus t ry  as w e l l  as t h e  classroom 
f o r  keeping engineers  a b r e a s t  o f  cur ren t  developments i n  t h e i r  f i e l d .  
( C a t e r p i l l a r  T rac to r  Company) 

Yes, a method of p re sen t ing  recent developments t o  those  i n t e r e s t e d  i n  t h e  
f i e l d .  ( C a t e r p i l l a r  Tractor Company) 
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I th ink  t h e  Monograph would be q u i t e  u s e f u l  i n  indus t ry  as a means of  
cont inuing educat ion f o r  t e c h n i c a l  s p e c i a l i s t s .  ( C a t e r p i l l a r  T rac to r  
Company 

Monographs are an important  source of "updated" material f o r  graduate  
courses .  
they are poor ly  p re sen ted ,  t o o  concise  and do n o t  bo the r  t o  s p e c i f y  t h e  
a p p l i c a t i o n  or l i m i t a t i o n s  of  t h e  material. 

Frequent ly  government p u b l i c a t i o n s  are of  l i t t l e  value because 

( C a t e r p i l l a r  T r a c t o r  Company) 

HT- 8 - 
They are o f  d e f i n i t e  value.  
material, t h e  fundamentals were included.  

They would be more complete i f  a l l  t h e  b a s i c  
(Univers i ty  of  Kentucky) 

TD- 1 - 
This should  be use fu l  i n  my graduate  seminar.  
more elementary t rea tment  w e  use i n  ou r  undergraduate courses ,  
o f  Michigan) 

I t  does not  f i t  i n  with t h e  
(Univers i ty  

I th ink  t h e  i d e a  of  t h e  Monographs are e x c e l l e n t  as they  b r i n g  t h e  l a tes t  
i n  t e c h n i c a l  developments t o  t h e  a t t e n t i o n  of  t h e  s tuden t s .  
engineer ,  I th ink  they are e x c e l l e n t .  Also, I would apprec i a t e  r ece iv ing  
any o t h e r  ones OSU publ i shes  i n  t h e  f i e l d  of Chemical Engineering. 
Company 1 

A s  a p r a c t i c i n g  

(Lummus 

TD- 3 - 
I b e l i e v e  t h e  Monograph a very use fu l  method o f  p re sen t ing  t e c h n i c a l  i n f o r -  
mation e s p e c i a l l y  i n  an i n d u s t r i a l  s i t u a t i o n .  ( C a t e r p i l l a r  T rac to r  Company) 

Yes (Auburn Univers i ty)  

Very u s e f u l  method f o r  engineers  i n  indus t ry  t o  improve or update t h e i r  
s k i l l s  by se l f - s tudy  o r  s tudy  groups.  
d i f f i c u l t  t o  improve upon. 

This p a r t i c u l a r  Monograph would be 
( C a t e r p i l l a r  T rac to r )  

Yes, they  are use fu l  and could be q u i t e  h e l p f u l  i n  conjunct ion wi th  advanced 
f l u i d  dynamics courses  ( C a t e r p i l l a r  T rac to r  Company) 

Yes, t h e s e  Monographs are usefu l .  ( C a t e r p i l l a r  T rac to r  Company) 

In  gene ra l ,  Monographs are a use fu l  method. However, t h e  conten t  o f  a 
Mmograph w i l l ,  by purpose,  u sua l ly  delve deeper i n t o  a p a r t i c u l a r  area 
than a person ( s t u d e n t )  can absorb or apprec ia t e  i n  a one-hour l e c t u r e .  
This Monograph, i n  p a r t i c u l a r ,  would be o f  much more value t o  an engineer  
experienced i n  t h e  f i e l d  o f  mass flow measurements t han  t o  a s t u d e n t  be ing  
in t roduced  t o  t h e  s u b j e c t  (Arnold Research Organizat ion , Inc.  ) 
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This is  a f a i r l y  u s e f u l  method o f  supplementing fundamental material, 
although t h e  t i m e  needed f o r  s t u d e n t s  t o  assimilate every th ing  i n  t h i s  
Monograph may be g r e a t e r  than  t h e  importance o f  t h e  s p e c i f i c  d e t a i l e d  
s u b j e c t  warrants .  Each t e a c h e r  uses h i s  own scheme, however, and one 
who chooses t h i s  s u b j e c t  f o r  e l a b o r a t i o n  on p r i n c i p l e s  w i l l  have a 
convenient source o f  material. (Univers i ty  o f  Michigan) 

TD- 4 - 
I have found t h i s  Monograph i n t e r e s t i n g  reading.  I can only assume t h e  
s tuden t  w i l l  f i n d  it both i n t e r e s t i n g  and u s e f u l  when I a m  i n  a p o s i t i o n  
t o  in t roduce  it i n t o  a course.  (Un ive r s i ty  of  Michigan) 

WHAT ARE THE GOOD POINTS? 

cs-2 - 

It p o i n t s  ou t  t o  t h e  s t u d e n t s  t h a t  t h e  theory they are l ea rn ing  has  
app l i ca t ions .  (Southern I l l i n o i s  Univers i ty)  

Very good as a p r a c t i c a l  example. Main advantage i s  t h a t  t h e  problem 
discussed  seems very t y p i c a l  o f  a real  engineer ing  problem n o t  j u s t  an 
academic example. (Univers i ty  of Massachusetts 

Very Exce l l en t .  (Caterpi l lar  Trac to r  Company) 

cs- 3 - 
Exce l l en t  e ( C a t e r p i l l a r  T rac to r  Company 

cs-5 

Exce l len t  ( C a t e r p i l l a r  T rac to r  Company 

HT-1  - 
Good Po in t s  : Provided s u f f i c i e n t  numbers o f  Monographs are a v a i l a b l e ,  
t h e  i n s t r u c t o r  can be  s e l e c t i v e  t o  t h e  e x t e n t  t h a t  he p re sen t s  t o p i c s  
which complement h i s  course o u t l i n e .  N e w  materials o f  t h i s  form should 
confront  s t u d e n t s  with a segment o f  t h e  cu r ren t  l i t e r a t u r e  which should 
be h e l p f u l  i n  s t i m u l a t i n g  research  ideas  e (Univers i ty  of  V i rg in i a )  

It  inc ludes  cu r ren t  information ready f o r  d i s t r i b u t i o n  t o  s t u d e n t s  a 
(Auburn Univers i ty)  
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HT-2 - 
I t  p resen t s  c u r r e n t  material. (Auburn Un ive r s i ty )  

HT- 3 - 
Students  g e t  acquain ted  wi th  t h e  real  ana lys i s  o f  problems which are 
confront ing  engineers  who are a c t i v e  now. (Un ive r s i ty  o f  V i rg in i a )  

HT- 4 

Monographs can d i scuss  s p e c i f i c  problems and s p e c i f i c  methods which a 
textbook cannot cover completely 
Monographs enable  p r e s e n t a t i o n  o f  a s p e c i f i c  in format ion  i n  f a i r l y  
d e t a i l e d  manner which a textbook cannot due t o  t h e  l i m i t a t i o n  p laced  on 
t h e  number o f  pages. 
Monographs may be  developed t o  supplement textbook and expound informat ions  
newly developed. 
Monographs may be  w r i t t e n  f o r  l abora to ry  courses t o  exp la in  and inform 
t h e  techniques , procedures,  etc., wi th  examples. (Rose Poly technic  I n s t i t u t e )  

Students observe a n a l y s i s  o f  r ea l  problems l i k e  ones t h a t  one might 
experience (Un ive r s i ty  of V i rg in i a )  

HT- 5 - 
Good ( C a t e r p i l l a r  T r a c t o r  Company) 

HT- 7 - 
The good p o i n t s  were: (1) The mathematical d e r i v a t i o n s  and manipulations 
were complete enough t o  follow--no gaping ho le s .  
information f o r  i t e r a t i o n  procedures and numerical  i n t e g r a t i o n  was complete 
enough t h a t  t h e  r e a d e r  need n o t  refer t o  o t h e r  t e x t s .  
w a s  complete i n  i t se l f .  
t o  i t s  conclusion and then  use it. 

( 2 )  The background 

( 3 )  The p r e s e n t a t i o n  
One could follow t h e  development of t h e  procedure 

( C a t e r p i l l a r  T r a c t o r  Company) 

The material i s  w e l l  p r e sen ted  i n  a concise  manner. 
Company) 

( C a t e r p i l l a r  T r a c t o r  

TD- 1 

I th ink  t h e  i d e a  o f  t h e  Monographs are e x c e l l e n t  as they b r i n g  t h e  l a t e s t  
i n  t e c h n i c a l  developments t o  t h e  a t t e n t i o n  o f  t h e  s tuden t s .  
engineer ,  I th ink  they  are excel lent .  Also, I would a p p r e c i a t e  r ece iv ing  
any o t h e r  ones OSU pub l i shes  i n  t h e  f i e l d  o f  Chemical Engineering. 
Company 1 

A s  a p r a c t i c i n g  

(Lummus 
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TD- 3 - 
This p a r t i c u l a r  Monograph TD-3-67 contained enough information t o  ob ta in  
a thorough understanding o f  t h e  material presented  without  s e v e r a l  refer- 
ence volumes. The material was i n i t i a l l y  ou t l ined  i n  s u f f i c i e n t  d e t a i l ,  
and t h e r e  p re sen ted  i n  an o rde r ly  fash ion  t h a t  w a s  easy t o  fol low.  The 
example and home problems helped demonstrate t h e  c a l c u l a t i o n  procedures 
involved. ( C a t e r p i l l a r  T rac to r  Company) 

V e r y  good. ( C a t e r p i l l a r  T rac to r  Company) 

Monographs can d iscuss  s p e c i f i c  problems and s p e c i f i c  methods which a 
textbook cannot cover  completely.  
Monographs enable  p r e s e n t a t i o n  o f  a s p e c i f i c  information i n  f a i r l y  
d e t a i l e d  manner which a textbook cannot due t o  l i m i t a t i o n  p laced  on the  
number of  pages. 
Monographs may be developed t o  supplement textbook and expound informations 
newly de ve lope  d e 

Monographs may be w r i t t e n  f o r  l abora to ry  courses  t o  exp la in  and inform t h e  
techniques , procedures , etc . ,  with examples. (Rose Poly technic  I n s t i t u t e )  

ANY IMPROVEMENTS NEEDED? 

cs-2 - 
For my p a r t i c u l a r  use,  I f ee l  t h a t  a photograph of  t h e  actual s t e e r i n g  
mechanism and t h e  i n d i v i d u a l  components would be usefu l .  
t h a t  p i c u t r e s  of  t h e  response of  t h e  system be fo re  and a f t e r  compensation 
would emphasize t h e  importance o f  compensation techniques 
I l l i n o i s  Univers i ty)  

I a l s o  fee l  

(Southern 

No. (Rose Poly technic  I n s t i t u t e )  

cs- 3 
_I 

CS-3-67 should  be expanded. ( C a t e r p i l l a r  T rac to r  Company) 

cs-5 - 
CS-5-6 7 should  be expanded. ( C a t e r p i l l a r  T rac to r  Company) 

HT-2 - 
No. (Auburn Univers i ty)  
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I would l i k e  t o  see more area covered i n  a similar Monograph. 
o f  C inc inna t i  1 

(Un ive r s i ty  

HT- 3 - 
Have more Monographs s o  t h a t  t h e  i n s t r u c t o r  can be more select ive.  
(Univers i ty  of V i rg in i a )  

HT-4 - 
Have more Monographs s o  t h e  i n s t r u c t o r  can be s e l e c t i v e .  
V i rg in i a )  

(Un ive r s i ty  of 

HT- 7 - 
This p a r t i c u l a r  Monograph would have been a l i t t l e  clearer wi th  a simple 
graph (Temp. vs.  Dis tance)  i n  conjunction wi th  t h e  d i scuss ion  of  t h e  method 
(pgs.  2-3) .  ( C a t e r p i l l a r  T rac to r  Company) 

TD-1 - 
We would have apprec i a t ed  g r e a t e r  d e t a i l  at t h e  l e v e l  ( s e n i o r  undergrad) 
o f  t h e  p r e s e n t  course - b u t  f o r  g r a d  s tuden t  use t h i s  i s  0 . k .  Most o f  my 
s t u d e n t s  a l s o  consu l t ed  t h e  o r i g i n a l  TN. (Pennsylvania S t a t e  Un ive r s i ty )  

TD- 3 - 
Yes (Auburn Un ive r s i ty )  

An example problem would be a h e l p f u l  improvement. 
Company ) 

( C a t e r p i l l a r  T r a c t o r  

A teaching  Monograph on mass flow measurements should  t r ea t  t h e  problems 
o f :  
where real  gas r e l a t i o n s  are impor tan t ,  ( 3) approximate real  gas cor rec-  
t i o n s ,  and ( 4 )  t h e  exact d e t a i l e d  rea l  gas c o r r e c t i o n s  as o u t l i n e d  i n  
t h e  s u b j e c t  Monograph. (Arnold Research Organiza t ion ,  I n c . )  

(1) p e r f e c t  f l u i d  mass flow, ( 2 )  areas o f  p r e s s u r e  and temperature 

The material is p resen ted  good b u t  it i s  t o o  simple f o r  graduate  s t u d e n t s .  
I would l i k e  t o  see more complicated problems p resen ted  i n  similar form, 
(Univers i ty  o f  C inc inna t i )  
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. 

SHOULD A PROGRAM OF PREPARING MONOGRAPHS BE EXPANDED TO COVER A WIDE VARIETY OF 
SUBJECT AREAS? 

cs-2 

Yes (Southern I l l i n o i s  Univers i ty)  

- 

I should l i k e  t o  see o t h e r s  of  t h i s  same g e n e r a l  type.  
Massachusetts 

(Univers i ty  o f  

HT- 1 
_.__ 

Yes (Univers i ty  o f  V i rg in i a )  

HT-2 - 
Yes (Auburn Univers i ty  

Yes (Univers i ty  of C i n c i n n a t i )  

HT- 3 
_I_ 

Yes (Univers i ty  of Virg in ia )  

Yes (Auburn Univers i ty)  

Yes. I th ink  t h e  fact  of t h e  Monographs coming from a c t u a l  engineer ing  
research  make t h e  material more i n t e r e s t i n g  t o  t h e  s tuden t .  
work they are doing i n  class i s  d i r e c t l y  r e l a t e d  t o  cu r ren t  technology. 
(Univers i ty  o f  Kentucky 

They see t h e  

HT-4 - 
Y e s  (Rose Poly technic  I n s t i t u t e )  

Yes (Univers i ty  of  V i rg in i a )  

I th ink  so. The Monograph technique i f  used by t h e  i n s t r u c t o r  is an 
e x c e l l e n t  way of  promulgating r ecen t  t e c h n i c a l  information,  (Auburn 
Universi ty  

HT-7 - ,’ 
Yes, These Monographs may be  q u i t e  u s e f u l  i n  indus t ry  where very s h o r t  
courses  on s p e c i f i c  t o p i c s  would be b e t t e r  a t t ended  and probably r e t a i n  
h ighe r  i n t e r e s t .  ( C a t e r p i l l a r  T r a c t o r  Company) 



29 

Yes ( C a t e r p i l l a r  T rac to r  Company) 

Yes ( C a t e r p i l l a r  T rac to r  Company) 

A wide v a r i e t y  of subjects would be necessary t o  be o f  g e n e r a l  i n t e re s t  
i n  indus t ry .  
be a v a i l a b l e  t o  t h e  s t u d e n t s  f o r  a reasonable  p e r i o d  of t i m e  (two months). 
( C a t e r p i l l a r  T rac to r  Company) 

For use i n  classroom groups,  however, they would have t o  

Monographs f o r  o t h e r  s u b j e c t  areas would probably be w e l l  accepted.  
material should be p re sen ted  such t h a t  it would also be of  va lue  t o  prac- 
t i c i n g  engineers .  
more b ib l iography r e fe rences .  

The 

This  would probably e n t a i l  g r e a t e r  d e t a i l  and c e r t a i n l y  
( C a t e r p i l l a r  T rac to r  Company) 

HT- 8 - 
Yes. 
i n g  research  make t h e  material more i n t e r e s t i n g  t o  t h e  s tuden t .  
t he  work they  are doing i n  class is  d i r e c t l y  r e l a t e d  t o  cu r ren t  technology. 
(Univers i ty  of  Kentucky) 

I th ink  t h a t  t h e  fact  o f  t h e  Monographs coming from a c t u a l  engineer-  
They see 

TD-1 - 
Yes (Univers i ty  of  V i rg in i a )  

Yes (Auburn Univers i ty  ) 

Yes - p a r t i c u l a r l y  some o f  t h e  NASA cascade d a t a  and information on 
turbomachinery , nozzles  , etc .  (Pennsylvania S t a t e  Univers i ty)  

TD- 3 - 
This type  o f  p re sen ta t ion  would l end  i t se l f  very e a s i l y  t o  an i n d u s t r i a l  
s e l f - s tudy  or group s tudy  s i t u a t i o n .  N e w  t e c h n i c a l  information or o l d e r  
information i n  which a new i n t e r e s t  has 
t h i s  method of Monographs covering a v a r i e t y  of s u b j e c t s  
( C a t e r p i l l a r  T rac to r  Company) 

a r  i s e n  would be presented  by 
a v a i l a b l e ,  

Expansion o f  s u b j e c t  matter would undoubtedly create more i n t e r e s t .  
had planned t o  organize a s tudy  group of  i n t e r e s t e d  persons,  b u t  t h e  
length  of  t i m e  al lowed was i n s u f f i c i e n t  f o r  p repa ra t ion  of  l e c t u r e s .  
( C a t e r p i l l a r  T rac to r  Company 

I 

Yes, they  should  be expanded. 
s h o r t  course f o r  working engineers  t o  "keep up" i n  t h e i r  t e c h n i c a l  knowledge 
( C a t e r p i l l a r  T rac to r  Company) 

This appears t o  be a f a i r l y  comprehensive 

Yes (Auburn Univers i ty  
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Yes. 
where very s h o r t  courses  wi th  a t tendance  t a i l o r e d  t o  t h e  t o p i c  would be 
p r e f e r a b l e  t o  long and u l t ima te ly  unworkable groups.  
Company 

I doubt t h a t  Monographs which are in tended  f o r  undergraduate courses  could  
add t o  a we l l - se l ec t ed  textbook or se t  of wel l -prepared l e c t u r e  no te s .  A s  
an i n s t r u c t o r ,  I would use t h e  Monograph as re fe rence  f o r  prepar ing  t h e  
l e c t u r e s .  However, a Monograph would be very h e l p f u l  and i n s t r u c t i v e  t o  
a graduate  s t u d e n t ,  research  a s s i s t a n t ,  or engineer  who has  a l r eady  been 
in t roduced  t o  a s p e c i f i c  problem area and wishes t o  proceed i n  g r e a t e r  
depth than  is  r e a d i l y  a v a i l a b l e  from textbooks.  If I t augh t  a class only 
i n  mass flow measurements, then t h e  s u b j e c t  Monograph would be of  use,  
otherwise n o t .  (Arnold Research Organizat ion,  I n c . )  

These Monographs w i l l  be h e l p f u l  i n  i n d u s t r y  i n  small s tudy  groups 

( C a t e r p i l l a r  T rac to r  

Yes (Rose Poly technic  I n s t i t u t e )  

Yes (Univers i ty  of C inc inna t i )  

WOULD YOU USE THEM FREQUENTLY I F  YOU TAUGHT CLASSES I N  THE SUBJECT AREAS? 

cs-2 - 
The in t roduc to ry  course I have been teaching  does no t  permit  t h e  use 0.f 
t h i s  p a r t i c u l a r  Monograph due t o  t h e  t i m e  l i m i t a t i o n .  (Rose ,POlyt%Cfinlc 
I n s t i t u t e )  

Yes (Southern I l l i n o i s  Univers i ty)  

Yes (Univers i ty  of  Massachusetts)  

In  t h e  undergraduate area it  i s  doubt fu l .  (Rose Poly technic  I n s t i t u t e )  

cs- 3 

In  the  in t roduc to ry  course I have been teaching  time does n o t  permit  t h e  
use of t h i s  p a r t i c u l a r  Monograph. 

- 

(Rose Poly technic  I n s t i t u t e )  

CS-6 - 
The in t roductorycourse  I have been teaching  does n o t  permit  t h e  use of  t h i s  
p a r t i c u l a r  Monograph due t o  t h e  t i m e  l i m i t a t i o n .  (Rose Poly technic  I n s t i t u t e )  
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H T - 1  - 
I f e e l  t h a t  such Monographs could he lp  the  course become more "cur ren t  
research  problem" Q r i e n t e d ,  and t h i s  is  gopd. 
Monographs (with homework problems) would be t h e  most I could use i n  my 
r a d i a t i o n  h e a t  t r a n s f e r  course.  . . unless  t h e r e  is a major modif icat ion 
of t h e  o u t l i n e .  

I f e e l  t h a t  about f o u r  

(Univers i ty  of V i rg in i a )  

Yes. (Auburn Universi ty  1 

HT- 2 - 
Yes (Auburn Univers i ty)  

Yes (Univers i ty  of C inc inna t i )  

0 ccas i onal  l y  ( Unive rs i t y  of M i  ch igan ) 

HT- 3 - 
Yes. (Univers i ty  of Vi rg in i a )  

Yes (Auburn Univers i ty)  

H T - 4  

Yes. (Univers i ty  of  V i rg in i a )  

Yes (Rose Poly technic  I n s t i t u t e )  

H T - 7  - 
Yes. ( C a t e r p i l l a r  T rac to r  Company) 

Yes ( C a t e r p i l l a r  T rac to r  Company 1 

Yes (Caterpi l lar  Trac to r  Company) 

HT- 8 - 
Yes (Univers i ty  of Kentucky) 

TD- 1 - 
Depends on t h e  l e v e l .  Doubtful f o r  undergrads. (Univers i ty  of  Michigan) 



3 2  

Frequent use would depend on permanent copies  of Monographs - perhaps they 
should be purchased. ( C a t e r p i l l a r  Trac tor  Company) 

Yes (Rose Polytechnic  I n s t i t u e )  

Probably n o t  f r equen t ly ,  b u t  o c c a s t i o n a l l y  for t h e  s p e c i a l  s u b j e c t s  I may 
wish t o  expand upon. (Un ive r s i ty  of Michigan) 

Yes (Univers i ty  of C inc inna t i )  

Yes (Auburn Univers i ty)  
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ADDITIONAL COMMENTS ON MONOGRAPHS BY EVALUATORS 

cs-1 

This Monograph r e p r e s e n t s  a small band i n  t h e  very broad spectrum o f  
e l e c t r o n i c s .  More s p e c i f i c a l l y  it d e a l s  wi th  t h e  s p e c i a l i z e d  f i e l d  of 
design f o r  compensation networks t o  compensate f o r  s i g n a l  d i s t o r t i o n  
wi th in  networks. Such networks are f r equen t ly  found i n  communication, 
d a t a  t ransmiss ion ,  and a s s o c i a t e d  fac i l i t i es .  

This Monograph would be o f  p a r t i c u l a r  va lue  i n  t h e  academic classroom 
s i n c e  it al lows t h e  s t u d e n t  t o  pu t  theory  i n t o  p r a c t i c e  by s o l v i n g  a c t u a l  
problems. This  would a l s o  be t r u e  i n  c e r t a i n  i n d u s t r i a l  classrooms where 
communication and d a t a  t ransmiss ion  i s  o f  p r i n c i p a l  importance. 

For engineers  o u t s i d e  t h i s  s p e c i a l i z e d  f i e l d  o f  technology, t h i s  Monograph 
would be  of doubt fu l  va lue .  This  opinion i s  based on t h e  premise t h a t  
a l though an e n g i n e e r ' s  p rogress  is r e l a t e d  t o  h i s  cont inuing  educat ion 
and s tudy ,  t h e r e  should be p r i o r i t i e s  i n  h i s  program o f  cont inuing  
educat ion.  
p r i o r i t y  would be t o  s tudy  and upgrade himself  i n  h i s  p r i n c i p a l  area of  
r e s p o n s i b i l i t y .  (R. J. Reynolds Tobacco Company) 

So it seems reasonable  t o  assume t h a t  an eng inee r ' s  first 

HT-1 

This  p a r t i c u l a r  Monograph d e a l s  wi th  t h e  Monte Carlo method f o r  so lv ing  
problems i n  which energy is emi t ted  and r e f l e c t e d  such as t h a t  occur r ing  
i n  r a d i a n t  h e a t  t r a n s f e r  problems. I n  t h e s e  problems, t h e  happenings a t  
a given l o c a t i o n  are mathematically descr ibed ,  bu t  t h e  equat ions  of  t h e  
i n t e r a c t i o n  between l o c a t i o n s  are extremely d i f f i c u l t  t o  so lve .  The Monte 
Carlo method effects a s o l u t i o n  t o  t h i s  type  problem through use ,  between 
def ined  l i m i t s ,  o f  random numbers as v a r i a b l e s  i n  a sequence o f  i n t e r -  
dependent c a l c u l a t i o n s .  Since t h i s  n e c e s s i t a t e s  many r e p e t i t i v e  c a l c u l a t i o n %  
use of  a computer i s  r equ i r ed .  

The au tho r  assumes t h e  r eade r  has  a good working knowledge o f  t h e  t h e o r i e s  
and mathematics involved and t a k e s  s impl i fy ing  s h o r t c u t s  which could be 
d i f f i c u l t  t o  fol low.  Unless t h e  r eade r  i s  familiar wi th  t h i s  p a r t i c u l a r  
f i e l d ,  I fee l  t h i s  Monograph, as w r i t t e n ,  would be of  l i t t l e  b e n e f i t  t o  t h e  
average engineer  i n  indus t ry .  
s impler ,  more d e t a i l e d  and b e t t e r  organized form, it could poss ib ly  be an 
e f f e c t i v e  t o o l  f o r  d i sseminat ing  t e c h n i c a l  material t o  t h e  p r a c t i c i n g  
engineer .  ( R .  J. Reynolds Tobacco Company) 

If t h i s  material could be presented  i n  a 

HT-4 - 
I th ink  the  Monograph i d e a  is  a very good one and commend your  o f f i c e  f o r  
t h e  work you are doing i n  i n s t i g a t i n g  i t .  
by t h e  f a c u l t y  i n  prepar ing  f o r  t h e  l e c t u r e s  on t h e  Monograph s u b j e c t s  is  
a good investment a l s o .  (Univers i ty  of Virg in ia )  

I th ink  t h e  e x t r a  e f f o r t  r equ i r ed  
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TD-1 - 
The I n s t r u c t i o n a l  Monograph is  an e x c e l l e n t  method o f  d i sseminat ing  t h e  
r e s u l t s  of  recent r e sea rch  and s c i e n t i f i c  t e c h n i c a l  in format ion;  however, 
i f  it is t o  be used by engineers  i n  i n d u s t r y ,  I f ee l  t h a t  it must be 
presented  i n  a classroom by a q u a l i f i e d  i n s t r u c t o r  or i ts  use w i l l  prob- 
ably be  l i m i t e d .  The Monograph r e q u i r e s  t h a t  t h e  s tuden t  have a gene ra l  
f a m i l i a r i t y  of chemical e q u i l i b r i a  and advanced mathematics - d i f f e r e n t i a l  
equat ions  and numerical  a n a l y s i s .  Engineers i n  indus t ry  who have no t  been 
concerned wi th  chemical equi l ibr ium thermodynamics on a d a i l y  b a s i s  or 
who have no t  used advanced mathematics apprec iab ly  s ce t h e i r  formal 
educat ion,  w i l l  be  unable t o  fol low t h e  d iscuss ion  i n  t h e  Monograph without  
first reviewing t h e  p r e r e q u i s i t e s .  

On t h i s  basis I f ee l  t h a t  t h i s  I n s t r u c t i o n a l  Monograph w i l l  n o t  f i n d  wide- 
spread  use i n  indus t ry .  
educat ion by reviewing t e c h n i c a l  papers  publ i shed  by t h e  ASME and o t h e r  
founder s o c i e t i e s ,  s tudy ing  programmed i n s t r u c t i o n a l  courses  through 
ex tens ion  d i v i s i o n s  of  co l l eges  an? u n i v e r s i t i e s  and t ak ing  o t h e r  
educa t iona l  courses  presented  i n  formal classrooms or through t e l e v i s i o n  
networks. ( R .  J .  Reynolds Tobacco Company) 

The engineer  i n  indus t ry  can be t t e r  cont inue h i s  
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Professors  who have reques ted  and rece ived  one or more 
Monographs f o r  review and fo r  use i n  an engineer ing  

classroom are l i s t e d  below 

Univers i ty  

Arizona S t a t e  Univers i ty  

Auburn Univers i ty  

Brigham Young Univers i ty  

C a l i f o r n i a  I n s t i t u t e  of  Technology 

C a l i f o r n i a  S t a t e  College a t  Long Beach 

C a l i f o r n i a  S t a t e  College a t  Los Angeles 

Case Western Reserve Universi ty  

Ci ty  College o f  t h e  Ci ty  Univers i ty  
of  N e w  York 

Clemson Univers i ty  

Cleveland S t a t e  Univers i ty  

Colorado School o f  Mines 

Columbia Univers i ty  o f  t h e  Ci ty  of  
New York 

Corne l l  Univers i ty  

Dartmouth College 

Harvey Mudd College 

Hudson Valley Community College 

P ro fes so r  

H .  H .  Young 

R. I .  Vachon 

John M. Simonsen 
B i l l  J. Pope 

R. H .  Sabersky 

A l i  Eshe t t  

P h i l l i p  Gold 
George Mann 
Dan R. Rankin 

H. K. Wiskind 

Robert M. Graff 
Latif  M ,  J i j i  
Reuel Shinnar  

J .  C .  Mullins 
Duane F. Bruley 

George V.  Parmelee 

Frank Stermole 

Harold 6. Elrod 

Vic tor  H .  Edwards 

A .  0. Converse 

Taghi Mirsepassi  

R. M .  Fr inks 
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Iowa S t a t e  Univers i ty  

Kansas S t a t e  Univesi ty  

Lake Super ior  S t a t e  College 

Lehigh Univers i ty  

Louis iana Poly technic  I n s t i t u t e  

Louisiana S t a t e  Univers i ty  

Massachusetts I n s t i t u t e  o f  Technology 

Michigan S t a t e  Univers i ty  

Michigan Technological I n s t i t u t e  

Miss i s s ipp i  Research and Development 
Center 

N e w  York Univers i ty  

North Carol ina S t a t e  Universi ty  

North Dakota S t a t e  Univers i ty  

Northwestern Universi ty  

Ohio Univers i ty  

Ohio Northern Univers i ty  

Ohio S t a t e  Univers i ty  

Oklahoma S t a t e  Univers i ty  

Donald C. Scouten 
Bion L. P ie rson  

P. L. Miller 
C .  L. Hawns 
P .  E. McNall, Jr. 

D. L .  Carsteus 

Luis  P u j o l  
Benjamin E .  Nevis 

Buck F. Brown 

Dupree Maples 
Ralph W .  Pike 

Y .  T .  L i  

George Coalman 
Gerald Park 

S .  Winnikow 
R. D .  Audi 

Kenneth Wagner 

John R.  Ragazzini 
John Happel 

W .  C .  Peterson 

Kam Wu L i  
K a r l  G.  Maurer 
Lampert P. Vogel 
P h i l l i p  C .  P f i s t e r  

P ro fes so r  Walker 
Professor  Larson 
W i l l i a m  E .  Schmitendorf 

R. S .  Mayer 

Robert J.  Glass 

E .  0. Doebelin 

Charles  M. Bacon 
Paul  A. McCollum 
John B.  West 
Rao Yarlagadda 
K.  C .  Chao 
W .  C .  Edmister 
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Oregon S t a t e  Univers i ty  Carl G. Downing 
J. R. Welty 

Pennsylvania M i l i t a r y  Colleges Anthony J. Calise 

Pennsylvania S t a t e  Univers i ty  

Pr ince ton  Univers i ty  

Purdue Univers i ty  

Rensselaer  Poly technic  I n s t i t u t e  

Rose Polytechnic  I n s t i t u t e  

Rutgers ,  t h e  S t a t e  Univers i ty  

S a i n t  Louis Univers i ty  

San Jose  S t a t e  College 

Southern Methodist Univers i ty  

S tanford  Univers i ty  

S t a t e  Univers i ty  o f  New York 

Stevens I n s t i t u t e  o f  Technology 

Tatung I n s t i t u t e  o f  Technology 

Tennessee Technological Univers i ty  

J. L. L. Baker 
C.  B i r n i e ,  Jr. 
D .  A.  Bowlus 
J. A.  Brighton 
G. M Faeth 
D ,  R. Olson 
F. W .  Schmidt 
J. L. Shearer  

James B .  Anderson 
Ronald P. Andres 
Ernes t  F. Johnson 
Richard K. Toner 
John C. Whitwell 

Paul  E. S tan ley  

H .  J.  Sneck 
Euan F. C .  Somerscales 

Thomas Hutchinson 
Stan S .  Thomas 

Robert H .  Page 
Marvin L .  Granstrom 

Benjamin H.  Ul r ich ,  Jr 
John A. George 

Robert F.  C lo th i e r  

James L .  Melsa 
Andrew S. Page 
J. C. Denton 
Donald C. Pr ice  

H .  C .  Perk ins  

Chi-Tsong Chen 

Kenneth Tompetrine 
Leo Rosentha 
H .  W .  Pha i r  

T.  S .  Lin 

Cecil 0. Alford 
John P. Wallace 
James Seay Brown 
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Tulane Univers i ty  

United S t a t e s  A i r  Force Academy 

United S t a t e s  Naval Academy 

Univers i ty  o f  Alabama 

Univers i ty  of  Arizona 

Univers i ty  of  Arkansas 

Univers i ty  o f  C a l i f o r n i a ,  Berkleley 

Univers i ty  o f  C inc inna t i  

Univers i ty  o f  Denver 

Univers i ty  of  D e t r o i t  

Univers i ty  o f  F lo r ida  

Univers i ty  o f  Hawaii 

Robert C. Weaver 
John R. O'Loughlin 
Chester  A. Peyronnin 
Harold H.  Sogin 
Robert G .  Watts 
Robert P .  Chambers 

Myron D.  Harnly 

James A. Adams 

C. H.  T. Wilkins 

H .  C.  Perk ins  
Harvey Chris tensen 
Donald M. McEligot 
N .  D.  Cox 
Lynn Weaver 

W i l l i a m  J.  Buche 
Stan ley  E .  Stephenson 

H .  A .  Johnson 
L .  S. Ca re t to  
R.  Greif 
Y .  Ta i te l  
C. Tien 
L .  Farbar  
R. F. Sawyer 
E.  D .  Howe 
P.  B.  Stewart  
R.  J .  Bol la rd  

James F. Thorpe 
Widen Tabakoff 
Marvin Engl ish 
R. D. Zerkle 

M.  L .  Moe 

Leon Kowalcyzk 
C.  0. Smith 

J. S. G i lbe r t  
R. K.  I r e y  
Calvin C .  O l ive r  
A.  D.  Randolph 
Joseph Mahig 
R.  D. Walker 
J. P. O'Connell 

R. M. Fan 
J. S .  Fox 
H .  C.  Chai 
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Univers i ty  of  Houston 

Univers i ty  o f  I l l i n o i s  

Univers i ty  o f  Iowa 

Univers i ty  o f  Kentucky 

Univers i ty  o f  Maine 

Univers i ty  of  Massachusetts 

Univers i ty  of  Michigan 

Univers i ty  of Minnesota 

Univers i ty  of Miss i s s ipp i  

Univers i ty  of  Missouri  a t  Rolla 

Univers i ty  of Nebraska 

Univers i ty  of  New Hampshire 

Univers i ty  o f  N e w  Mexico 

Univers i ty  o f  North Dakota 
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MONOGRAPH HT-1 

ABSTRACT 

Ca lcu la t ion  of Radiant Heat Exchange by t h e  Monte Carlo Method T i t l e :  

By: John A, Wiebel t ,  Mechanical Engineer ing,  Oklahoma S t a t e  University 

The Monte Carlo Method of s o l v i n g  r a d i a n t  h e a t  t r a n s f e r  problems b a s i c a l l y  
c o n s i s t s  of fo l lowing  groups of photons around througfi a system u n t i l  they are 
e i t h e r  absorbed o r  lost. By us ing  a l a r g e  number.of photon groups t h e  statgs- 
t i c a l  behavior  of t h e  l a r g e  group w i l l  approach the  behavior  of an a c t u a l  
system. This  Monograph d i scusses  t h e  technique requi red  t o  select  photon 
groups,  such t h a t  a given s t a t i s t i c a l  d i s t r i b u t i o n  w i l l  be achieved,  
problem i s  inc luded ,  which shows how the  Monte Carlo technique can be used t o  
s o l v e  problems where energy is emi t t ed  and r e f l e c t e d  i n , a  non-diffuse o r  non- 
specu la r  method. I n  p a r t i c u l a r  i t  i s  assumed t h a t  t he  Fresne l  type s u r f a c e  
is presen t .  

An example 

The Fresne l  s u r f a c e  d i s t r i b u t i o n  is used as an example problem. 

MONOGRAPH HT-2 

ABSTRACT 

T i t l e :  A General ized Cor re l a t ion  of Vaporizat ion T i m e s  of Drops in Film Boi l ing  
on a F l a t  P la te .  

By: Kenneth J. B e l l ,  Chemical Engineer ing,  Oklahoma S t a t e  Univers i ty  

A dimensionless  c o r r e l a t i o n  f o r  t he  vapor i za t ion  times of d i s c r e t e  l i q u i d  
masses i n  the  Leidenfros t  s t a t e  i s  obta ined  and v e r i f i e d  wi th  experimeiltal  
d a t a  i n  the  l i t e r a t u r e .  The c o r r e l a t i o n  i s  presented  a s  a s i n g l e  curve 
r e l a t i n g  a dimensionless  vapor i za t ion  t i m e  t o  a dimensionless  h i t i a l  l i q u i d  
volume. The c o r r e l a t i o n  works well f o r  t h e  e n t i r e  range of i n i t i a l  l i q u i d  
volumes from s p h e r i c a l  drops t o  l a r g e  pancaked b lobs .  

MONOGRAPH HT-3 

ABSTRACT 

T i t l e :  Method f o r  Es t imat ing  Rat io  of Absorptance t o  Emittance 

By: John A. Wiebel t ,  Mechanical Engineering, Oklahoma S t a t e  Univers i ty  

A graph ica l  method i s  presented  f o r  e s t i m a t i n g ' t h e  va lues  of the  r a t i o  of 
absorptance t o  emittanct? a/€ t h a t  can be achieved wi th  s u r f a c e s  having Q high 
degree of s p e c t r a l  s e l e c t i v j t y .  The r a t i o  of  e m i t t i n g  source t o  absorbing 
s u r f a c e  temperature  is  the  parameter i n  the graphs.  In p r i n c i p l e ,  the  resul ts  
of the  c a l c u l a t i o n s  presented  are genera l  and apply f o r  any source o r  s u r f a c e  
temperature.  I n  p r a c t i c e ,  the  r a t i o s  of absorptance t o  emi t tance  so es t imated  
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can be used i n  r a d i a n t  h e a t  t r a n s f e r  c a l c u l a t i o n s  involv ing  space veh ic l e s .  
this case  c1 becomes 01 

i a t i o n ,  and E t h e  t o t 8 1  hemispherical  emit tance.  

In 
t h e  t o t a l  normal absorptance of a s u r f a c e  t o  s o l a r  rad- 

HONOGRAPH HT-4 

ABSTRACT 

T i t l e :  Formulas f o r  Radiant Heat Trans fe r  Between Nongray Paral le l  Plates of 
Pol i shed  Refrac tory  Metals 

By: John A. Wiebel t ,  Mechanical Engineering, Oklahoma S t a t e  Univers i ty  

Hemispherical  emi t tance ,  both t o t a l  and normal, were c a l c u l a t e d  from 
normal spec t ra l -emi t tance  d a t a .  The metals eva lua ted  were c l ean  pol i shed  
tungs ten ,  molybdenum, and tantalum, each of which e x h i b i t s  s p e c t r a l  emi t tances  
t h a t  vary cons iderably  wi th  temperature and wavelength. 

N e t  r a d i a n t  h e a t  f low between two p a r a l l e l  i n f i n i t e  plates was computed 
by summing the  monchromatic energy exchange. 
a l l  nine p o s s i b l e  combinations obtained by in te rchanging  metals on the  two 
s u r f a c e s ,  
of t he  two s u r f a c e s ,  

The eva lua t ion  was made f o r  

The r e s u l t s  are g raph ica l ly  presented  as a func t ion  of temperatures 
Equations of t h e  form 

b b  T2 c q = a(T1 - T2) 
1' 

were f i t t e d  t o  each of t he  n i n e  sets of h e a t  f l u x  c a l c u l a t i o n s ,  where q is 
t he  hea t  t r a n s f e r  rate, and T and T are the  temperatures of t h e  h o t t e r  and 
coo le r  s u r f a c e s ,  respect ively:  
presented  along wi th  contour  p l o t s  showing the  temperature  reg ions  i n  which 
the  equat ions  are accura t e ,  
niques is  presented .  

Valugs of the  cons t an t s ,  a ,  b ,  and c are 

A comparison wi th  convent ional  c a l c u l a t i o n  tech- 

MONOGRAPH HT-5 

ABSTRACT 

Ti t le :  Pool  Boi l ing  Heat Tranefer  a t  Reduced Gravi ty  

By: Kenneth J. B e l l ,  Chemical Engineering, Oklahoma State  Univers i ty  

The role of g r a v i t y  i n  t h e  theory of nuc lea t e  and f i l m  pool  boiling 
mechanisms i s  examined and compared t o  experimental  r e s u l t s .  P a r t i c u l a r  
a t t e n t i o n  i s  given t o  t h e  c r i t i ca l  h e a t  f l u x  and i n t e r f a c e  s t a b i l i t y .  
growth and dynamics in reduced g r a v i t y  f i e l d a  are a l s o  considered.  

Bubble 
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MONOGRAPH HT-6 

ABSTRACT 

T i t l e :  Condensation of Liquid Metals 

By: Kenneth J ,  Bell, Chemical Engineer ing,  Oklahoma S t a t e  Univers i ty  

The theory of condensation of l i q u i d  metal vapor on a cool  v e r t i c a l  sur -  
. f a c e  both  w i t h  and wi thout  forced  convect ion of t h e  vapor is d iscussed .  
Experimental  r e s u l t s  are presented  t o  show t h e  probable  ex i s t ence  of a resist- 
ance t o  h e a t  t r a n s f e r  a t  the  vapor- l iquid i n t e r f a c e .  An approximate a n a l y t i c a l  
t reatment  of i n t e r f a c i a l  r e s i s t a n c e  e f f e c t s  is  included.  

MONOGRAPH HT- 7 

ABSTRACT 

T i t l e :  The Method of Zones f o r  t he  Ca lcu la t ion  of Temperature D i s t r i b u t i o n  

By: Paul  L. Miller, Mechanical Engineer ing,  Kansas S t a t e  Univers i ty  
John A. Wiebel t ,  Mechanical Engineering, Oklahoma S t a t e  Univers i ty  

The method of zones is  an  improved method f o r  ob ta in ing  approximate 
s o l u t i o n s  t o  c e r t a i n  p a r t i a l  d i f f e r e n t i a l  equat ions .  The a p p l i c a t i o n  of t h i s  
method of h e a t  t r a n s f e r  problems i s  d iscussed  i n  d e t a i l .  The method of zones 
assumes t h e  temperature i n  t h e  zone of i n t e r e s t  varies p a r a b o l i c a l l y  with the  
space coord ina tes .  Volume i n t e g r a t e d  mean temperatures  are used as the ''zone 
temperature" and area i n t e g r a t e d  mean temperatures are used as the  "surf  ace 
temperatures' '  a t  t h e  boundaries  of t h e  zone, 
of the  method permi ts  a complicated system t o  be d iv ided  i n t o  fewer p a r t s  than 
is necessary when convent ional  l i n e a r  approximation methods are used. 

The h ighe r  o rde r  of approximation 

The h e a t  flow equat ion  is  i n t e g r a t e d  over  t h e  volume of the  zone t o  g ive  
an ins tan taneous  h e a t  balance equat ion  which involves  the  f luxes  over the  
boundaries  of  t he  zone and t h e  rate of change of t he  volumetr ic  mean tempera- 
t u r e  of t he  zone. Approximate formulas,  which are based on the  pa rabo l i c  
assumption, are der ived  which express  the  boundary h e a t  flow rates i n  terms 
of the  volumetr ic  mean temperature  of  t he  zone and the  mean temperatures over  
t he  zone boundaries .  These simultaneous equat ions  i n  temperature ,  one f o r  
t h e  zone and one f o r  each boundary, are i n t e g r a t e d  numerical ly  t o  o b t a i n  the  
temperature as func t ions  of time. 

The i n t e g r a t i o n  is a two-point i n t e g r a t i o n  involv ing  an i n t e g r a t i o n  
parameter.  Rules f o r  choosing t h i s  parameter t o  Insu re  s t a b i l i t y  and accuracy 
are given.  A r u l e  is  a l s o  given f o r  s e l e c t i n g  t h e  t i m e  Increment, and methods 
f o r  s e l e c t i n g  t h e  zone s i z e  are d iscussed .  
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P~ONOGRAPH wr-8 

ABSTRACT 

T i t l e :  Heat P ipes  and Vapor Chambers f o r  Thermal Cont ro l  of Spacec ra f t  

By: Paul  L.  Miller, Mechanical Engineering, Kansas S t a t e  Univers i ty  
John A .  Wiebelt ,  Mechanical Engineering, Oklahoma S t a t e  Univers i ty  

This Monograph reviews t h e  b a s i c  theory  and a p p l i c a t i o n  of devices  t h a t  
t r a n s f e r s  h e a t  by evapora t ion  of l i q u i d  from hea ted  areas and condensation on 
co ld  areas, w i t h  continuous r e t u r n  of t h e  condensate t o  t h e  h e a t i n g  area by 
c a p i l l a r y  a c t i o n .  Computed examples are presented  t o  i n d i c a t e  p o s s i b l e  
a p p l i c a t i o n s  t o  t h e  s o l u t i o n  of thermal c o n t r o l  problems and t o  i l l u s t r a t e  
t h e  p r i n c i p l e s  and methods of a n a l y s i s .  Items d i scussed  inc lude  wicks and 
a s s o c i a t e d  c a p i l l a r y  s t r u c t u r e s  f o r  optimum t r a n s f e r  of h e a t  and minimum 
r e s i s t a n c e  t o  f l u i d  flow. 

MONOGRAPH TD-1 

ABSTRACT 

T i t l e :  Ca lcu la t ion  of Complex Chemical E q u i l i b r i a  

By: K. C. Chao, Chemical Engineering, Oklahoma S t a t e  Univers i ty  

Ca lcu la t ion  of chemical e q u i l i b r i a  i n  a complex r e a c t i o n  system is c a r r i e d  
ou t  i n  an i t e r a t i v e  manner on computers. For t h i s  purpose the  b a s i c  equation:: 
express ing  t h e  equ i l ib r ium cond i t ions  are arranged s y s t e m a t i c a l l y .  The equat ions  
are l i n e a r i z e d .  
homogeneous i d e a l  gas mixture  and then extended t o  more complex s i t u a t i o n s .  

The l i n e a r i z e d  equat ions  are app l i ed  f i r s t  t o  t h e  case  of a 

MONOGRAPH TD- 3 

ABSTRACT 

Tit le :  Cr i t ica l  Flow of Real Gases Through Nozzles 

By: Wayne C, Edmister,  Chemical Engineering, Oklahoma S t a t e  Un ive r s i ty  

i ,>** 

Methods f o r  c a l c u l a t i n g  t h e  mass flow of r e a l  gases through c r i t i c a l - f l o w  
nozz les  are presented  by: (1) equat ion  d e r i v a t i o n s ,  (2) t a b u l a t i o n s  of thermo- 
dynamic p r o p e r t i e s  f o r  c r i t i ca l  flow cond i t ions  of steam, (3)  problem on 
a p p l i c a t i o n  of t abu la t ed  d a t a  i n  t h r u s t  calculation, and (4) problem on eva lua-  
t i o n  of c r i t i c a l  flow thermodynamic p r o p e r t i e s  of a f l u i d  represented  by t h e  
Redlich-Kwong equa t ion  of state. 
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MONOGRAPH TD-4 

ABSTRACT 

T i t l e :  Thermodynamic Consistency of Vapor-Liquid S o l u b i l i t y  Data 

By: Wayne C.  Edmister, Chemical Engineering, Oklahoma S t a t e  Univers i ty  

Methods f o r  t e s t i n g  t h e  thermodynamic cons is tency  o f  vapor-liquid 
s o l u b i l i t y  d a t a  w i t h  o t h e r  p r o p e r t i e s  are presented  f o r  b ina ry  systems. 
Der iva t ions  of t h e  equat ions  f o r  t e s t i n g  i so the rma l  s o l u b i l i t y  d a t a  wi th  
d e n s i t i e s  o f  t h e  c o e x i s t i n g  phases are given, as are the  equat ions  f o r  t e s t i n g  
i s o b a r i c  d a t a  w i t h  e n t h a l p i e s  of t h e  c o e x i s t i n g  phases. The i so thermal  case 
i s  i l l u s t r a t e d  f o r  t h e  Hydrogen-Helium system. 

MONOGRAPH TD-5 

ABSTRACT 

T i t l e :  Computer Program f o r  Thermodynamic Performance of Brayton Cycle 
Space Power Systems 

By: J .  A. Wiebelt ,  Mechanical Engineering, Oklahoma State Univers i ty  

This Monograph p r e s e n t s  a computer program t o  be  used i n  t h e  c a l c u l a t i o n  
of t h e  thermodynamic performance of one and two s h a f t  Brayton cyc le  space 
power sys t ems .  The systems which can be  analyzed inc lude  those  wi th  o r  
without r ehea t ing ,  wi th  o r  wi thout  i n t e r c o o l i n g  and wi th  o r  without t u r b i n e  
coolan t  flow. 

Inputs  r equ i r ed  f o r  t h e  program inc lude  t h e  component performance 
parameters and cyc le  temperature- v a r i a b l e s .  Output from t h e  program inc ludes  
cyc le  e f f i c i e n c y  and prime r a d i a t o r - a r e a ,  and o t h e r  c y c l e  parameters,  

MONOGRAPH TD-6 

ABSTRACT 

T i t l e :  Entha lp ies  of Co-existing Equilibrium Vapor and Liquid Mixtures 
from S o l u b i l i t y  Data and Equation of S t a t e  Ca lcu la t ions  

By: Wayne C ,  Edmister, Chemical Engineering, Oklahoma S t a t e  Univers i ty  

Wthods f o r  c a l c u l a t i n g  t h e  e n t h a l p i e s  of t h e  s a t u r a t e d  vapor and 
l i q u i d  phases of mixtures are presented  t h e o r e t i c a l l y  and i l l u s t r a t e d  on 
t h e  helium-hydrogen system, us ing  previous ly  published pressure-temp- 
erature-composition experimental  d a t a  f o r  t h e  c o e x i s t i n g  equ i l ib r ium vapor 
and l i q u i d  phases. 
helium-hydrogen b inary  a t  400 p s i a  us ing  t h e  r e s u l t s  ob ta ined  i n  t h i s  
example. D i f f e r e n t i a l  and i n t e g r a l  forms of t he  i s o b a r i c  Gibbs-Duhem 
equat ion  were two of t h e  methods used wi th  t h e  experimental  temperature 
composition d a t a  f o r  t h e  b ina ry  mixture. 

An enthalpy-composition diagram is  prepared f o r  t h e  
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ABSTRACT 
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T i t l e :  Thermodynamics of Space F l i g h t  (Heat Transfer Phenomena i n  Space) 

By: P. L. Miller, Mechanical Engineer ing,  Kansas S t a t e  Univers i ty  
J, A. Wiebel t ,  Mechanical Engineer ing,  Oklahoma S t a t e  Univers i ty  

The a n a l y s i s  used i n  determining energy ga ins  o r  l o s s e s  t o  
s p a c e c r a f t  i n  o r b i t  is  discussed.  This  is  t h e  b a s i c  environment 
parameter type approach wi thout  d e t a i l e d  d i scuss ion  of t h e  h e a t  
t r a n s f e r  problem. 
as t h e o r e t i c a l  aspec ts .  

The Monograph d i scusses  some p r a c t i c a l  as w e l l  

MONOGRAPH CS-1 

ABSTRACT 

T i t l e :  An Example of Compensation Network Design 

By: W i l l i a m  A. Blackwell ,  E l e c t r i c a l  Engineering, V i rg in i a  Poly technic  I n s t i t u t e  
Leonard L.  Grigsby, E l e c t r i c a l  Engineering, V i rg in i a  Poly technic  I n s t i t u t e  

This Monograph g ives  the  design cr i ter ia  f o r  wide-band phase 
r e a l i z a t i o n .  The design of l a t t i c e  phase e q u a l i z e r s ,  a l l -pass  networks 
t h a t  c o r r e c t  t he  phase response of a system without  a f f e c t i n g  i t s  amplitude 
r e sponse , . a r e  introduced.  These e q u a l i z e r s  are used t o  ob ta in  p a r t i c u l a r  
phase vs. frequency c h a r a c t e r i s t i c s  which are d e s i r a b l e  f o r  phase 
c o r r e c t i o n  i n  a wide v a r i e t y  of  systems. 

MONOGRAPH CS-2 

ABSTRACT 

T i t l e :  An Applicat ion of- Root'Locus Techniques t o  Lunar Vehicle Control 

By: W i l l i a m  A .  Blackwell ,  Electrtcal Engineering, V i rg in i a  Poly technic  I n s t i t u t e  
Leonard. L .  Grigsby, Elec t rTca l  Engineering, V i rg in i a  Poly technic  I n s t i t u t e  

This  Monograph i l l u s t r a t e s  t he  use of t h e  r o o t  l ocus  technique as an 
a i d  t o  the  design of a po r t ion  bf t h e  c o n t r o l  complex of the  s t e e r i n g  
mechanism of a 4-wheel lunar-surface veh ic l e .  
d i f f e r e n t  s t e e r i n g  c o n t r o l  systems are presented  and compared as t o  s u i t -  
a b i l i t y  f o r  use i n  the  lunar -sur face  v e h i c l e  wi th  a human opera tor .  

Examples of roo t  l o c i  f o r  



MONOGRAPH CS-3 

ABSTRACT 

T i t l e :  An Example of Nuclear Rocket.Contro1 Design 

By: W i l l i a m  A. Blackwell, Ekec t r t ca l -  Engineering, V i r g i n i a  Poly technic  I n s t i t u t e  
H.F. vanlandingham, E l e c t r i c a l  Engineering, V i rg in i a  Polytechnic  I n s t i t u t e  

A technique which provides  a- p r a c t i c a l  compromise between system 
complexity and speed of response f o r  a l a r g e  class of systems is discussed 
i n  t h i s  Monograph. 
a p p l i c a t i o n  t o  a nuc lea r  rocke t - con t ro l  problem. 

The method is i l l u s t r a t e d  by an  example of i t s  

MONOGRAPH CS-4 

ABSTRACT 

T i t l e :  An Example of Bang-Bang Control System Design 

By: W i l l i a m  A .  Blackwell, E l e c t r i c a l  Engineering, V i rg in i a  Polytechnic  I n s t i t u t e  
A. Wayne Bennet, Electrical Engineering, Vi rg in ia  Poly technic  I n s t i t u t e  

This  Monograph d i scusses  a technique f o r  t h e  syn thes i s  of a Bang- 
Bang Control System. The technique employs l i n e a r  switching l o g i c  and 
uses  time-dependent ga ins  t o  e l imina te  endpoints .  For i l l u s t r a t i v e  
purposes,  t he  technique is app l i ed  t o  the  a t t i t u d e  c o n t r o l  of a sp inning  
space veh ic l e .  

MONOGRAPH CS-5 

ABS TRACT 

T i t l e :  

By: 

Con t ro l l e r  Design f o r  Nonlinear and Time-Varying P l a n t s  
I 

W i l l i a m  A; Blackwell ,  E lec ’ t r l ca l  Engineering, V i rg in i a  Polytechnic  I n s t i t u t e  
H.F. vanlandingham, Electrical Engineering, V i rg in i a  Polytechnic  I n s t i t u t e  

This Manograph d i scusses  R technique t o  genera te  a con t ro l  s i g n a l  
which f o r c e s  t h e  state of a nonl inear  p l a n t  t o  be c lose  t o  the  s ta te  of 
a reference’model ,  The m e t h 0 d . h  s u i t a b l e  f o r  a broad c l a s s  of 
nonl inear  p l a n t s .  Spec ia l  emphasis is placed on t h e  t i m e  response t o  
pe r tu rba t ions  f o r  equi l ibr ium.  
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MONOGRAPH CS-6 

ABSTRACT 

T i t l e :  An Example of Optimal e o n t r o l  Design 

By: W i l l i a m  A,  Blackwell ,  Electrical Engineering, V i r g i n i a  Poly technic  I n s t i t u t e  
A. Wayne Bennet t ,  Electrical  Engineering, V i rg in i a  Poly technic  I n s t i t u t e  

This Monograph d i scusses  a technique f o r  t h e  des ign  of minimum 
energy descre te -da ta  c o n t r o l  system. 
determine a c o n t r o l  sequence t h a t  w i l l  t ake  t h e  s ta te  of  t h e  p l a n t  
from some i n i t i a l  s t a t e  t o  a des i r ed  f i n a l  s ta te  i n  N sampling per iods.  
The c o s t  func t ion  is a t ime.weighted func t ion  of t h e  c o n t r o l  energy, 

The "derived" matrix is used t o  
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OKLAHOMA STATE UNIVERSITY STILLWATER 
College of Engineering, Office of the Dean 74074 
Frontier 2-6211, Ext. 7551 

May 28 ,  1968 

Minneapolis, Minnesota 

Dear M r .  Ecker t :  

APPENDIX V I 1  

M r .  E.  R. G. Ecker t  
Regents'  P ro fes so r  and Di rec to r  
Thermodynamics and Heat Trans fe r  
Department o f  Mechanical Engineering 
Univers i ty  o f  Minnesota 

55455 

During r e c e n t  mont..s you have r ece ived  Educationa Monographs prepared  
under t h e  NASA P i l o t  Program for your review or use i n  your  engineer ing  
classes. A s  you w i l l  r eca l l ,  t h e s e  Monographs were provided t o  you free o f  
charge except t h a t  w e  asked you t o  g ive  us  an e v a l u a t i o n  of t h e  material as a 
t o o l  f o r  engineer ing  educa t ion .  

We p lan  t o  analyze t h e  e v a l u a t i o n s  o f  t h e  Monographs dur ing  June and 
Your a p p r a i s a l  o f  t h e  material would a p p r e c i a t e  r e c e i v i n g  your comments. 

would be most h e l p f u l  t o  us  i n  planning t h e  f u t u r e  ope ra t ion  o f  A CENTER 
FOR CREATING EDUCATIONAL MONOGRAPHS I N  ENGINEERING. Seve ra l  e v a l u a t i o n  
forms are enclosed f o r  your  use i n  making comments on each Educat iona l  
Monograph t h a t  you have reviewed o r  used i n  a classroom. 

Thank you for your  i n t e r e s t  i n  t h e  program. 

S i n c e r e l y ,  

Robert L.  Overton, P .  E .  
Deputy Adminis t ra tor  
NASA P i l o t  Program 

R L O / c l c  

Enclosures 
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OKLAHOMA STATE UNIVERSITY 8 STILLWATER 
College of Engineering, Office of the Dean 74074 
Frontier 2-6211, Ext. 7551 

May 28,  1968 

APPENDIX V I 1 1  

M r .  P .  H .  Horstmann 
Engineering Manager 
Coppus Engineering Corporation 
344 Park Avenue 
Worcester, Massachusetts 01610 

Dear M r .  Horstmann: 

Severa l  months ago you reques ted  copies  o f  Educat ional  Monographs from 
t h e  Goddard Space F l i g h t  Center f o r  your  review of  t h e i r  a p p l i c a t i o n  as an 
educa t iona l  t o o l  f o r  p r a c t i c i n g  engineers  w i th in  your organiza t ion .  

, 

A s  you may reca l l ,  Educat ional  Monographs are t e c h n i c a l  papers  prepared 
as i n s t r u c t i o n a l  material from one or more research  r e p o r t s ,  by recognized 
a u t h o r i t i e s  i n  t h r e e  s e l e c t e d  areas: Heat Transfer ,  Thermodynamics, and 
Control  Systems. 
t h r e e  hours of  s tudy  by groups or i n d i v i d u a l s .  

The material i s  s u f f i c i e n t l y  complete t o  be used i n  one t o  

Since your  i n i t i a l  con tac t  wi th  t h e  Goddard Space F l i g h t  Center ,  a d d i t i o n a l  
Monographs have been completed. 
Educat ional  Monographs under a NASA supported program. We have i n i t i a t e d  a 
follow-on program t o  inform i n d u s t r i a l  o rgan iza t ions  o f  t h e  new monographs 
and t o  determine t h e  e f f e c t i v e n e s s  o f  t hese  documents i n  provid ing  indus t ry  
wi th  new t echno log ica l  developments t h a t  have r e s u l t e d  from r e c e n t  research .  

Oklahoma S t a t e  Univers i ty  i s  prepar ing  t h e s e  

The i n i t i a l  o b j e c t i v e  of t h i s  program w a s  t o  develop supplementary t e x t  
material f o r  u n i v e r s i t i y  classrooms. 
p o t e n t i a l  use i n  indus t ry .  
confirmed t h i s  b e l i e f .  The f i r m s  have r epor t ed  t h a t  t h e  Monographs are an 
e x c e l l e n t  method o f  provid ing  p r a c t i c i n g  engineers  with new engineer ing  
developments wi th in  t h e i r  f i e l d s  of  i n t e r e s t .  

However, w e  be l i eved  t h e  material had 
Companies t h a t  have reviewed t h e  documents have 

Copies of t h r e e  r e c e n t l y  prepared Monographs are enclosed f o r  your 
review. 

Abs t rac ts  o f  20 monographs are a l s o  enclosed for your  review and d i s t r i -  
bu t ion  t o  i n t e r e s t e d  people  i n  your  organiza t ion .  
t o  ind iv idua l s  or organ iza t ions  who w i l l  provide us  wi th  an eva lua t ion  o f  
t h e i r  a p p l i c a t i o n  as an educa t iona l  t o o l .  
wi th  each Monograph; t h e  completion o f  t h e  eva lua t ion  s h e e t  would be o f  

Monographs are furn ished  

An eva lua t ion  shee t  i s  provided 
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Mr. P. H. Horstmann -2- May 28,  1968 

cons iderable  b e n e f i t  i n  t he  f u t u r e  planning and expansion of  t h e  program. 
If the  concept of  Educat ional  Monographs does provide s i g n i f i c a n t  t echno log ica l  
information t o  indus t ry ,  it i s  planned t o  prepare a d d i t i o n a l  documents thereby 
providing a g r e a t e r  s e l e c t i o n  of ma te r i a l .  

Addi t ional  Monographs can be obtained by sending me t h e  fol lowing 
information:  Monograph number, name and mail ing address  of  t he  person(s )  
who w i l l  use them, number of  copies  and approximate d a t e  des i r ed  f o r  use. 

A s  r a p i d l y  as technology i s  changing, t h e r e  i s  a need f o r  p r a c t i c i n g  
engineers  t o  keep ab reas t  o f  new educa t iona l  material i n  t h e i r  f i e l d  of  
i n t e r e s t .  
approach t o  cont inuing engineer ing  educat ion.  

We be l i eve  Educat ional  Monographs provide a new and high q u a l i t y  

S ince re ly ,  

Robert L .  Overton, P. E .  
Deputy Adminis t ra tor  
NASA P i l o t  Program 

RLO/clc 

Enclosures 
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APPENDIX I X  

VISUAL BRIEF DISSEMINATION STATISTICS 
1 T H R O E H X A Y X ;  1968 - 

Dissemination Summary by Visual Brief Number 

Visual  Brief 
Number 

VB-1  
VB-2 
VB-4 
VB-5 
VB-8 

VB-9 
VB-10 
V B - 1 1  
VB-12 
VB-13 

VB-15 
VB-17 
VB-19 
VB-20 
VB-21 

VB-23 
VB-24 
VB-27 
VB-28 
VB-31 
VB-33 

TOTALS 

Number 
Sent 

9 
4 

1 7  
1 0  
1 3  

9 
1 6  

8 
14  
18  

9 
9 

1 6  
9 
9 

4 
1 4  

9 
8 

13 
1 3  

2 31 

Un f i 1 l e d  
Re q u e s t s  

0 
0 
3 
0 
5 

1 
1 
0 
2 
4 

1 
0 
0 
0 
1 

0 
0 
0 
0 
0 
0 

1 8  

Evalua t ions  
Received 

75 
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APPENDIX X 

Tota led  Responses on a Revised Visual  Brief Evalua t ion  Sheet 

General Information on Visua l  Briefs : 

Was t h e  t e c h n i c a l  information covered i n  t h e  Visual  Brief of----- Yes 18  
va lue  i n  course  p r e s e n t a t i o n ?  N o  3 

Should t h e  Visual  Brief inc lude  more informat ion  than  was-------- More 13  
presented?  Same 1 0  

Less 1 

Would t h e  Visua l  Brief be  more u s e f u l  i f  t h e  accompanying ------- More 1 4  
r e p o r t  material had been prepared  s p e c i f i c a l l y  f o r  a Same 9 
classroom l e c t u r e ?  Less 1 

Would t h e  material shown on t h e  f i l m  be more e f f e c t i v e  i f  ------ Yes 5 
e d i t e d  and condensed? No 1 7  

Does t h e  inconvenience o f  ob ta in ing  a p r o j e c t o r  f o r  a classroom--Yes 2 
l e c t u r e  affect  t h e  f r equen t  use o f  t echn ica l  movies? No 20 

Comments on Use o f  Visual Briefs :  

I n  what s i t u a t i o n  was t h e  Visual  Brief used? 

Did t h e  i n s t r u c t o r  read  t h e  documents accompanying t h e  Visual----Yes 1 4  
Briefs before  t h e  f i l m  was used? No 6 

Was t h e  Visual Brief used i n  contex t  wi th  c l o s e l y  related-r------ Yes 1 3  
ma te r i a l ?  No 8 

Did t h e  Visual Brief p r e s e n t  t h e  effect  w e l l  and c o n t r i b u t e  ----- Well 9 
t o  t h e  f u r t h e r  understanding o f  t h e  p a r t i c i p a n t s ?  F a i r  8 

Poor 2 

Would t h e  Visua l  Brief be more u s e f u l  f o r  educa t iona l  purposes---Yes 7 
o u t s i d e  t h e  classroom? No 1 2  

Could t h e  s u b j e c t  matter have been as e a s i l y  presented  without---Yes 3 
t h e  v i s u a l  mat te r?  No 18  

Would you use t h i s  v i s u a l  Brief aga in  i n  an educational---------- Yes 1 7  
s i t u a t i o n ?  No 5 
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APPENDIX X I  

Comments on Ques t ions  Asked on Revised Visual  Brief Evaluat ion Sheet  -...-- 

I N  YOUR OPINION, ARE VISUAL BRIEFS A USEFUL AND DESIRABLE METHOD OF 
PRESENTING NEW TECHNICAL INFORMATION I N  THE CLASSROOM? 

VB-2: Hydrodynamic Rota t ing  Sha f t  Sea l s  

Helpful  t o  those  familiar wi th  t h e  b a s i c  s u b j e c t  matter. 
( I n g e r s o l l  Rand Co.) 

The f i l m  was n o t  shown t o  a class but  was reviewed for p o s s i b l e  f u t u r e  class- 
room use.  However, s i n c e  w e  have demonstration u n i t s  o f  t h e  type  shown i n  t h e  
f i l m ,  w e  do n o t  need t h i s  p a r t i c u l a r  f i l m  for classroom use.  
interest--we had demonstration u n i t s  o f  t h e  type  shown i n  t h e  f i l m  l ong  before  
t h e  f i lmed u n i t s  were conceived. 

Well prepared.  

A s  a matter of  

(Univers i ty  o f  C a l i f o r n i a  a t  Berkeley) 

VB-9: 

Visual  Briefs are h e l p f u l  f o r  s p e c i a l  lectures.  
bu t  was useable .  

Pool Heating of  Liquid Hydrogen Over a Range o f  Acce lera t ions  

This f i l m  was o f f  t h e  t o p i c  
(North Dakota S t a t e  Univers i ty)  

VB-10: V i sua l i za t ion  S tud ie s  of  Combustion I n s t a b i l i t y  i n  a Hydrogen-Oxyen 
Model Combustor 

I t  i s  very u s e f u l  t o  use movies on t e c h n i c a l  material such as t h i s  Visual  Br ie f .  
Often u n i v e r s i t i e s  cannot a f fo rd  t o  o b t a i n  a l l  t he  necessary  equipment f o r  
research  or class experiments i n  a p a r t i c u l a r  s u b j e c t ,  and t h e  movies can a i d  
t h e  s tuden t  i n  v i s u a l i z i n g  material presented  i n  class.  (Univers i ty  o f  Texas) 

VB-11 :  Transonic Buffe t ing  o f  Hammerhead Launch Vehicles 

Visual  Briefs are a u s e f u l  and d e s i r a b l e  method of p re sen t ing  new t e c h n i c a l  
information i n  t h e  classroom because more information i s  presented  i n  t h e  
b r i e f  time t h a t  t h e  f i l m  t a k e s  t o  run .  
t h a t  were s e n t  wi th  t h e  b r i e f  it was p o s s i b l e  t o  prepare  t h e  s t u d e n t s  f o r  what 
they  saw i n  t h e  f i l m .  (Tennessee Technological  I n s t i t u t e )  

By reading  t h e  accompanying documents 

Yes. The v i s u a l  b r i e f  i s  good enough f o r  t h e  information o f  t h e  movies i n  
cons ide ra t ion ,  however, t h e  documentary material should be more complete and 
more comprehensive. (West V i rg in i a  Univers i ty)  

VB-13: 

Very good. (Univers i ty  o f  P i t t s b u r g h )  

A Visual  Study o f  two phase flow i n  a Vertical Tube with Head Addition 

VB-17: Expansion Tube Hypersonic T e s t  F a c i l i t y  

Yes, classroom is good p l a c e  as any. (Rose Poly technic  I n s t i t u t e )  
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Comments on Questions Asked on Revised Visual  Brief Evaluat ion Sheet (cont inued)  

VB-19: 

Very u s e f u l  when supplemented by a d d i t i o n  comments by i n s t r u c e o r .  
Dakota S t a t e  Univers i ty)  

Experimental  Research i n  Aerospace S t r u c t u r a l  Dynamics 

(North 

Yes. 
cons ide ra t ion ,  however, t h e  documentary material should be more complete and 
more comprehensive. (West V i rg in i a  Univers i ty)  

The Visual  Brief is  good enough f o r  t h e  information o f  t h e  movies i n  

Yes. Generally s u p e r i o r  t o  o t h e r  techniques.  (Univers i ty  o f  Oklahoma) 

VB-20:  

Yes (Hudson Valley Community College)  

Visual  Briefs are a u s e f u l  and d e s i r a b l e  method of  p re sen t ing  new and t echn ica l  
information i n  t h e  classroom; however t h i s  b r i e f  w a s  t o o  advanced f o r  t h e  
intended audience and p ro jec t ed  upside down and backwards. 
no log ica l  I n s t i t u t e )  

Magnetically Supported Superconducting Sphe r i ca l  Gyro 

(Tennessee Tech- 

VB-21:  The Supersonic  Transport  i n  t h e  A i r  Traffic Control  System 

Yes. The cu r ren t  na tu re  and ex tens iveness  o f  t h e  problem presented  expands 
s tuden t  out look.  
problems which-are  hard t o  g e t  ac ross  dur ing  a lecture .  

He ga ins  a r e a l i z a t i o n  of  t h e  complexity of modern day 
(Oregon S t a t e  Univers i ty)  

VB-23: Hypergolic P rope l l an t  Research 

This was a d i f f i c u l t  phenomena t o  show on a movie. (Univers i ty  o f  West Vi rg in i a )  

VB-27: Flammability o f  Surface i n  Zero Gravi ty  

Sound would be d e s i r a b l e  f o r  t h i s  p re sen ta t ion .  (North Dakota S t a t e  Univers i ty)  

VB-28: 

Yes, they are a good idea .  
of phenomena and parameters  w a s  inadequate .  
is competently d iscussed  and commented upon a r e ,  i n  my opin ion ,  much more 
e f f e c t i v e .  (Univers i ty  o f  Pennsylvania) 

Journa l  Bearings i n  Laminar and Turbulent Regimes I 

This  w a s  t o o  b r i e f ,  i n  t h e  sense  t h a t  explana t ion  
Sound f i l m s  i n  which the  material 

VB-33: 

Very good, bu t  t o o  advanced. 

Sa turn  Radiat ion and Convection Base Heating 

(Un ive r s i ty  of  Calgary)  

These f i l m s  would be b e t t e r  wi th  sound on t h e  t r a c k  and more explana t ion  on 
t h e  f i l m .  (West Vi rg in i a  Univers i ty)  

This  p a r t i c u l a r  b r i e f  was n o t  u s e f u l .  
a must. (U. S. Naval Academy) 

A sound t r a c k  and audio d e s c r i p t i o n  is 
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Comments on Ques t ions  Asked on Revised Visual  Brief Evaluat ion Sheet ( ~- --- - ~ I _  

cont inued)  

HOW DOES I T  COMPARE: WITH DOCUMENTARY MATERIAL OR OTHER VISUAL AIDS? 

VB-11: 

It is  s u p e r i o r  t o  a series of  s l i d e s  because t h e  motion i n  t h e  f i l m  could no t  
be depic ted  wi th  s l i d e s  or  documentary material. 

Transonic Buffe t ing  of Hammerhead Launch Vehicles  

(Tennessee Technological  
9 I n s t i t u t e )  

F VB-20: Magnetically Supported Superconducting Sphe r i ca l  Gyro 

It is  b e t t e r  than  o t h e r  documentary material and v i s u a l  a i d s  because i t  p resen t s  
motion and c o l o r  which has a g r e a t e r  impact on the  mind than  t h e  dry  chalkboard 
l e c t u r e .  (Tennessee Technological  I n s t i t u t e )  


