
ORGANIZATIONAL
RESEARCH

DEPARTMENT OF PSYCHOLOGY *UNIVERSITY OF WASHINGTON, SEATTLE, WASHINGTON

00

~D D

NATJOMO7 TEHNICAL OlCTF1~rINFORMATION SERVICE I
Springfil.d, Va. 22151

-J ic-



ORGANIZATIONAL RESEARCH

DEPARTMENT OF PSYCHOLOGY

UNIVERSITY OF WASHINGTON

SEATTLE, WASHINGTON

CULTURE TRAINING: VALIDATION EVIDENCE

FOR THE CULTURE ASSIMILATOR

Terence R. Mitchell, Dennis L. Dossett, e•4
Fred E. Fiedler, i L

University of Washington L

and Harry C. Triandis

University of Illinois

Technical Report 71-28 OCT P

August, 1971 'Oý

Contract NR 177-472, N00014-67-A-0103-0012
Office of Naval Research, Department of the Navy

Cor cract 14R 177-473, N00014-67-A-0103-0013 4%

Advanced Research Projects Agency, Office of Naval Research

and

Contract DA-0-I93-MD-2060, Office of the Surgeon General

REPRODUCTION IN WiOLE OR IN PART IS PERMITTED FOR "-m%

ANY PURPOSE OF THE UNITED STATES GOVERNE.NT.

DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED

%%

a * -



UNCLASSIFIED
Security Classification

DOCUMENT CONTROL DATA - R & D
fSecurity classllfcation of title. body of nbstract ntid .Idexing annotation nmu.t be entered when the overall report In clasaltied)

I. ORIGINATING ACTIVITY (Corporate author) o h. REPORT SECURITY CLASSIFICATION

Organizational Research UnclassifiedA
Department of Psychology, University of Washington 2b. GROUP

Seattle, Washington 98105
3. REPORT TITLE

Culture Training: Validation Evidence for the Culture Assimilator

4. DESCRIPTIVE NOTES (Type of report and inclusive dates)

Technical Report 71-28, August, 1971
S. AU THORIS) (First name, middle initial, last name) V.

Terence R. Mitchell, Dennis L. Dossett, Fred E. Fiedler, and Harry C. Triandis

6. REPORT DATE 7a. TOTAL NO. OF PAGES 7b.-4. OF PEFS

August, 1971 19 REOTNU 9RS
1a. CONTRACT OR GRANT NO N00014 67_A 0103 0012EPOT NUES

N00014-67-A-0103-00134
N00014-67-A-0103-0013

b. PROJECT NO. DA-40-193-MD-2060 71-28

7. 9b. OTHER REPORT NO(S) (Any other numbersta t may be asslinedthis report)

177-473
d.

10. DISTRIBUTION STATEMENT 'N'

Distribution of this document is unlimited.

II. 5UPPLEMENTARY NOTES I1. SPONSORING MILITARY ACTIVITY

Office of Naval Research, Dept. of Navy;
none Advanced Research Projects Agency, USN; "4;.:

and Office of the Surgeon General
13. ABSTRACT

The Culture Assimilator, a programmed self-instructional approach to culture
training, is described, and a series of laboratory experiments and field studies
validating the Culture Assimilator is reviewed. The results indicate that increased
personal adjustment and better interpersonal relations betweer. heterocultural groups
are obtained for Assimilator training as compared to other traditional forms ofculture training or no training. Productivity measures are less affected, although

there is some evidence that the Assimilator training may help increase productivity
as well.

D INO 14 3UNCLASSIFIED
S• S/N 0101.807-6801 Security clasification :

:,,,.
-- -5 % , .

-0j %%



Security Classification_____ ___ ________

KEY. LINK A LINK 8 LINK C v

ROLE WT ROLE ItT ROLE WT

Culture Assimilator
F cul~ture training

I II - j

FORMpDDIIV 3(AC)UCASFE
(P G )Se-iyCISM~o

v %'

% % %%



CULTURE TRAINING': VALIDATION EVIDENCE FOR

THE CULTURE ASSIMILATOR

Terence R. Mitchell, Dennis L. Dossett, Fred E. Fiedler

University of Washington S A./u

and He-ry C. Triandi,

University of Illinois

Abstract

The Culture Assimilator, a programmed self-instructional approach to

culture training, is described, and a series of laboratory experiments

and field studies validating the Culture Assimilator is reviewed. The

results indicate that increased personal adjustment and better inter-

personal relations between heterocultural groups are obtained for

Assimilator training as compared to other traditional forms of culture

training or no training. Productivity measures are lss affected,,%,-'-...

although there is some evidence that the Assimilator training may help - .

increase productivity as well.
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CULTURE TRAINING: VALIDATION EVIDENCE FOR e4

THE CULTURE ASSIMILATOR 1

Terence R. Mitchell, Dennis L. Dossett, Fred E. Fiedler,

University of Washington

and Harry C. Triandis

University of Illinois

There is substantial evidence that moving from one culture to r»"

another causes stress, anxiety and other psychological problems (see

Triandis, 1967). In response to these issues a variety of training

programs have been developed by government and industry to enable the 0, .0

individual to cope more effectively with a new and different culture.

A.
These range from brief interviews to extensive orientation prngrams

conducted over a period of bmoi hs, such as those used by the Peace Corps.

One approach is called the "Culture Assimilator," a programmed self-

.nstruction instrument in book form (Fiedler, Mitchell, & Triandis, 1971).

This technique was originally developed by Lawrence Stolurow, Charles

Osgood, Harry Triandis, and Fred Fiedler, and the research using it has

been conducted over the past seven years. The Assimilator is designed

to be read in four to six hours, a practical approach to short-notice

ov•irseas assignments, and is presented in a format that is both enjoyable

* .' .•

"This paper was supported by ARPA Order 454, Contract :00014-67-A-O103- 41
3013 wtth the Advanced Research Projects Agency, U.S. Navy (Fred E. Fiedler, .

Prt•cipal Investigator). Some of the research was also performed under
the Advanced Research Projects Agency, ARPA 454, Office of Naval Research
Contract NR 177-472, Nonr 1834(36) (Fred E. Fiedler and Harry C. Triandis,
Princtpal Investigators), and under Contract DA-49-193-MD-2060 with the
Office of the Surgeon General (Fred E. Fiedler, Principal Investigator).
A somewhat shorter version of this paper was presented by Dossett and
Mitchell at the American Psychological Association meetings in Washington,

.. D.C. in September, 1971.
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2 Mitche1l

and informative about the host culture. The current authors have been

involved in most of the research attempting to validate the Assimilator

technique, and wish to present here a comprehensive review of all the

empirical investigations that have used this approach. %.-i.%

A Culture Assimilator consists of a series of 75 to 100 short

episodes briefly describing an intercultural encounter. These encounters

describe situations that have had a marked effect on the attitudes of

the individual about members of the other culture. The episodes are K,

gathered from extensive interviews and are presented in the format of_.

a multiple-choice question where the learner is asked to choose among

four alternative explanations for the events presented in the episode. IN

The learner chooses one and is directed to another page for immediate

feedback a'.a an explanation of why his choice was either correct or

incorrect. If incorrect, he is directed back to the episode and must '3.--

cho.)se another explanation. If his choice i3 correct, the events in the

episode and some principle which helps understand the host culture is

explained, and he moves on to the next episode. These correct alternatives

are generated from discussions with people from the host culture,

questionnaire responses, and the reading of the social science literature

about that culture.

A number of validation steps are also included. All episodes with

alterrnatives are given to members of the other culture, who pick the . _

alternative which they feel best represents the typical behavior of

a member of their culture. They also judge all items as to importance and

"frequency of occurrence. The only episodes included in the Assimilator

are those for which people from the other culture agree upon our

* . 3..._

I~. N %- N,'
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interpretation and its importince for cross-cultural understanding. An %

example of an item is presented below.

39-1

While working at the Air Force Base in Athens, Paul Lindgren was

warned by a number of his friends about the Greekl. The friends told

him that after he got to know some of the Greeks .l11, they would ask V

him to buy things for them at the PX. I. Paul refusei, he was told that

the Greeks would get mad and the friendship would probably end.

Paul was prepared for the problem. When his Greek friend, Nikolas,

asked 1him to get some cigarettes for him, Paul replied, "I would like to

very much Nikolas. You know there is nothiug that I wouldn't do for

you if I could. However, they won't let me. They will punish me

severely if they find out, and you wouldn't want that, would you?" Paul

found that Nikolas was still his friend.

""" 39-2 IN

Paul's friendship with Nikolas was not ruptured, even though he could not *

get the cigarettes for him. How would you account for the persistence of

their friendship?

1. Paul's American friends had misinformed him about the Greeks. Very

few Greeks conform to their descriptions.

Go to page 39-3

A .4.

0t.
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2. Nikolas was probably a very understanding person, relative to most

Americans and most Greeks.

Go to page 39-4

3. Paul had, in effect, assured Nikolas that he (Paul) was aware of

his obligations to him.

Go to page 39-5

4. A request for cigarettes is too trivial a matter to rupture a

friendship.

Go to page 39-6

39-3

You selected 1: Paul'r American fziends had misinformed him about the

Greeks. Very few" G,.-eeks conform to their description.

No. Paul's American friends had not misinformed him. The friendshi

was not ruptured because of a strategy Paul ujed. Do you remember the

nature of the ingroup - outgroup distinctions and their implications?

Try again.

Go to page 39-1

.A.4.

39-4

You selected 2: Nikolas was probably a very understanding person,

relative to most Americans and most Greeks.

4 *"17 S".L • " "* __ , " ". " " " " " " " " " " " " "" " " " " • • " • " " " • " "V.



Mitchell 5
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No. There is no information given in the episode to hiliL that

Nikolas was any different from others. The key to the episode lies in

the nature in which the boundaries of the outgroup are defined. Try

again.

Go to page 39-1

39-5

"You selected 3: Paul had, in effect, assured Nikolas that he (Paul) was •.

aware of his obligations to him.

Yes. Paul's friendship with Nikolas made him a member of Nikolas'

ingroup. Hence, he was required to make sacrifices for Nikolas and he

could expect sacrifices from Nikolas in return. While Paul could not

.1i lulfill Nikolas' request (which would have been a sacrifice), he was wise

enough to explain why he couldn't. Paul's explanation constituted an

assurance that he still wished to belong to Nikolas' ingroup and that he

would fulfill his obligations when it became possible to do so.

Go to page d0-1

•...•-39-6

"You selected 4: A request for cigarettes is too trivial a matter to

rupture a friendship. .

% V , I

,• • .-•.•; , -'. .- . C..,.. • .." ..-o-.% -•'
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No. This is definitely not true. A request for a cigarette can be

more than enough to desLr-Y c. firiendship. Re-examine the episode and

try Co see how Paul's worl-Ing of his refusal served to save the

friendship. S.

Go to page 39-1

Finally, items are categorized according to their content and bound

together in book form. Two orde~ring principles are used: (a) across

Vareas, in which the items go from the more general topics to moreA

speLific ones: (b) within a contant area (e.g., the role of women), in

Jh S..

which the sequence progresses frow. relatively easy items to inore difficult

ones (more subtle ones).

The program attempts to utilize Ithe good poi.its of progr, ed

in-trructionai. matezriEals. More specifically, the subject is actively

involved in: the learning process; he receives reinforcement and feedback

about his performance. Also, since more than one episode is usually

included to deal with a specific concept (e.g., "loss of face") the

trainee may practice the knowledge he has gained.

To date, Culture Assimilators have been p~repared for Thailand and

Greece, as well as some countries of the Middle East and Central Ar.rerica. ~

A 1nore detailed suxmmary of the steps involvp-d for the construction of an

Assimilator is presented elsewhere (Fiedler, Mitchell. & Triandis, 1971).

1The balance of this paper is devottd to _- brief description of the

laboratory and field studies conducted to validate the Culture Assimilator 7

and a digeusaian of its implications for culture training. The results

are summarized in Table 1.

%p s
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Insert Table 1 about here

-,•.?

Laboratory Experiments

An experiment by Chemers, Fiedler, Lekhyananda, and Stolurow (1966)

provided data on both group performance and interperronal relations for

culturally heterogeneous task groups. Twenty-four Army Reserve Officer"•'-

Training Corps (ROTC) cadets served as leaders in groups composed of

two voludteers each from the University of Illinois Arab Studentionie

Association aud one ROT cadet. Twelve of the American cadets were T,

chosen randomly to receive ,Middle East Culture Assimilator training,

while the other 12 received a control training program (also programmed ee'..

instruction) of equal length dealing vith Middle Eastern geography. -"

Three different types of tasks were used, and post-test questionnaires =-

pro~vided evaluation of the socio-etmotional climate and performance. The •

Sthree tasks included : 1) a structured routing task which required the ".

subjects to decide how to touch all points on a map in the shortest

possible time; 2) an unstructured cooperative task which entailed writing

a communication to Arabs concerning work habits in a village factory; and <.'.

3) a negotiation task which called for the group to decide on hiring

practices for an Arab-American venture, The differences between culture

and geography trained groups were all in the predicted direction, and

the group climate scores for two of the tasks were stdtistically

significant. There was also a trend fcr Assimilator training to improve

group performance.

itcchell and Faa (1969) administered a Thai Culture Assimilator to

16 ROTC cadets of a Special Forces Company, while another 16 cadets
%

.4.-
V.4
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riceived Seography training.... 32 cadets were matched according to J

rt&)k and randomly aseigned to the two conditions. Sixteen pai-s of

Far Eastern students (one of each pair was Thai) worked under the direc-
'.':.-,.

tion of an American leader in each condition. That is, each pair of

foreigp studente worked with two Americans, one who was culture trained,

one who wns geography trained. The leader's task was to supervise his %

team ia constructing a toy building as quickly and as accurately as 4,4

possible without working on it himself. A Thai observer and each group

member completed an evaluation form following the first task, and then

the observer and the Far Eastern students performed a similar task with

a new leader. The questionnaire consisted of a number of semantic

differential type scales dealing with both the interpersonal relations

and perceived effectiveness of r.he group. The design was counter- .....

balanced to control for the two observers, the sequencing of the two

tasks, and the two leader training conditions. Neither the observers

nor 'the Far Eastern students knew the training conditions of the Ameri-

cans with whom they worked.

Cbserrrs, American leaders, and Thai team members rated inter- ,

personal relations for Assimilator trained leaders as significantly better

than for geography trained leaders. The same raters indicated no sig-
*.4K %-,

nificant difference in performance. Non-Thai group. members saw no .
'5 4"

difference in either performance or interpersonal relations, suggesting

that this Assimilator may be culture specific and not necessarily

generalizable to other Far Eastern cultures.

Field Experiments

A field e:;periment was conducted in Iran by Chemers (196y). Forty-

eight American Ss living in Teheran participated, as well as 96 Iranian

-'a"'.•'



9 Mitchell

volunteers, so each group was composed of one American leader and two -•

?Vaniana. Nalf of the 48 Americans received Assimilator training and

half did not. One of the two tasks completed by each group ivvolved..

group proposals for a caxpa3ign to spread technological information into

the provinces of Iran. The other task required negotiating until consensus ;%

was reached cn three family Froblems. The American leader and hts two

Iranian group members were instructed to try to bring the group decision

as close as oossible to that which would be valued in their own culture.•4 ."-. _A'v

More successful leaders thus produced group decisions cloeer to the

American position. The decisions reached on both tasks were evaluated by

four American and four Iranian judges. Task ccder was counterbalanced

in the design.

The effectiveness of Assimilator training over geography training

was measured by Pre- and post-training tests designed ta measure prior

familiarity with the culture material. A significantly greater mean

nLmber of items was learned by the Assimilator grou-p.

The results showed no main effects on group climate measures, but,

there was an interaction between trainirg and lendership style (LPC, see

Fiedler, 1967) with task-oriented, Assimilator trained leaders producing

the most favorable group climate scores. There were no rain or intet- ;

action effects on performance measures in the cooperative task, and no -..

main effects on performance in the negotiation task. An interaction

between training and task order indicated greatest effectiveness for

Assimilator trained Ss when the cooperative task preceded thz negotiation *-V.

task.

O'Brien, Fiedler, and Hewitt (1970) reported a study in Honduras
J~. .~ a%

-. %-7T

*.1' ~. pe

-I~ %,.

4 ..Z!



Mitchell 10

which used an Assimilator containing a large number of task-oriented

items as well as the usual cultural information. These former items ;

dealt with possible cross-cultural conflicts in the specific settings

xe.g., hospital clinics) where the S_ would work. The participants in
the experiment were 265 young Americans who were to spend a summer in

Honduras working in local clinics and on local community projects.

During training 119 Ss in the expefimental group were randomly selected

to 'read the Central American Culture Assimilator. The culture training

which was routinely administered by the sponsoring agency was provided

to the remaining 146 Ss. The Assimilator was not emphasized and appeared

to be a normal part of the training program. Adjustment ueasures were

obtained from the Maer.cans, both before and after to.'ir experience in

Honduras, and on daily rating forms during their stay. Performance ,

ratings were made by the program director and his staff.

Assimilator trained Americans showed significantly greater improve-

ment in performance and adjustment than their control counterparts with

the same effect evident as a trend for satisfaction measures. For both

performance and adjustment, the effect was even greater for Americans

who had returned to Honduras for a second summer of duty. Thus, it appears

that the Culture Assimilator can help integrate previous experiences as

well as easing one's first contact with a foreign culture. The inclusion

of task-relevant items may also enhance performance, as these data suggest.

The evaluation of an Assimilator for Thailand is reported by Worchel

and Mitchell (1970). Twenty-three U.S. Air Force Advisors and 28 civilian %

advisors took part. Ss within each group were randomly assigned to-
training conditions so that six military and nine civilian advisors read

. . . -4'.
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the Thai Assimilator, while nine military and twelve civilian Ss, respec- %

tively, read a booklet containing four essays covering religion, history,

customs, and Thai childrearing practices.

Responses to a 17-item questionnaire were gathered two to three

months after the training. The questions dealk with four general areas: r,

1) liking of the Assimilator; 2) perceived productivity; 3) adjustment;

and 4) interpersonal relations.

The Assimilator Ss liked their training better and thought it more

helpful than the essay Ss (p < .01); the same relationship held for the

perceived productivity scores (2 < .01). Assimilator traiting produced

somewhat better percei,'td adjustment to the culture (p < .06), and a trend V

favoring the Assimilator was evident in perceived effectiveness of

interpersonal relations with members of the host culture.

Worchel and Mitchell (1970) also reported a study of 76 U.S. Army

personnel in Greece. Fourteen men were randomly assigned to the Assimila- .,

tor group while the remainder constituted the control or no-training grcup.

A 17-item questionnaire similar to that used in the Thai study was given

to all Ss three months after Assimilator traininp. Three questions dealt

specifically with productivity, adjustment, and interpersonal relations.

Three compnsite scores were also formed from the questionnaire items

reflecting these dimensions of intercultural adjustment. The results

indicated that five of the six measures (excepting the performance , -1

composite) were significantly in favor of the Culture Assimilator training.

A final study was conducted on U.S. Peace Corps volunteers in Thailand

usi_,g the Thai Assimilator and a control group which received the usual

Peace Corps culture training program. Self-ratings, American supervisor 14i
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ratings and Thai counterpart ratings were obtained using a questionnaire

designed and distributed by the University of Hawaii Peace Corps Training

Center to evaluate its overall training program. The present authors

(Dossett & Mitchell) attempted to form composite ratings of skill level,

language ability, and adaptation from the questionnaire responses,

although the questionnaire items were poorly suited for testing the two

methods of culture training. In rater-by-training analyses of variance,

a significant rater effect was noted for skill and language composites

< .001). More specifically, the Thais felt that the Americans had

significantly better language ability than the trainees or supervisors

believed they had. Also, the trainees felt they had significantly

higher skill levels than the estimate made by the Thais or supervisors.

Finally, for the nine possible training comparisons (three raters by

three composites) seven were in the direction favoring the Assinilator;

but only the adaptation composite reached an acceptable level of signi-

ficance (21 < .05). The authors felt that this slight degree of support

was partly at-ributablL to the inadequacy of the measurement instrument

used.

Dis cussion

These studies show that the Culture Assimilator is an effective

method of decreasing some of the stress experienced when one works with

people from another culture. In general, personal adjustment and inter-

personal relations in heterocultural groups are enhanced by this form of

culture training. Performance measures have shown somewhat less response

to Assimilator training, although one field study indicates that the

tnclusion of task-oriented items in the Assimilator may indeed help

increase productivity.

W W- W,

r J,.S "L%.
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4 Certainly many questions remain to be answered about cultural "•

training. It is clear, for example, that we have emphasized cultural

differences in our approach. Perhaps a better approach would be to talk

about similarities in some uf the values of the two cultural groups and

to present the differences in behavior as different ways to reach

similar goals. The vast social psychological literat-re which shows that

similarity leads to attraction could, thus, be incorporated into the

training. Problems of sequencing cf the Ideas also remain to be --

investigated. Preliminary research by Triandis and his associates

suggests that presenting differences and then similarities leads to o.

greater attraction for members of the other culture than other combinations -

of sequencing.

Another issue for further investigation is the time of training. Is

it better to give the program before one travels to another country or

three weeks after he arrives? Perhaps some combination is optimal. WhaL

sorts of programs might supplement the Assimilator? The field for further

studies is open and, hopefully, further investigations will shed light

on these questions.

:...
"*... 4-.-i

'4,
1iIi

%' %~ %

i. "A,

4..,.4.-.

-4'i.

*r-:"". -. ,J'''-• ,:•, ," •,' ".•' •,' ." -:.-" .".." -"." - ... ..- ' "-- . ."-" ' ."-" -" " " ""

,,. ,4 ,.,' ,,,, , ' ,'ii• ', ,. .,.,.,,,..-% '.'.',',.. '.' ".' . ..-.. .'. ,-.-.. . . . . . -. .' .. -.- .

.. -•.,•,•- •,,,-,,-•.TI•,, -j , ,• j.,-• • • .• •. . • • • •,. .. - .- o_-_o. _- -. -... K.. .- : . ,-. - -. -. .



Mitchell 14

References

Chemers, M. M. Cross-cultural training as means for improving situational

favorableness. Human Relations, 1969, 22, 531-546.

Chemers, I. M., Fiedler, F. E., Lekhyananda, D., & Stolurow, L. M. Some

effects of cultural training on leadership in heterocultural task

groups. International Journal of Psychology, 1966, 1, 257-270 and
4%301-314.'_•

Fiedler, F. E. The effect of leadershi- and cultural heterogeneity on

group performance: A test of the Contingency Model. Journal of

Experimental Social Psychology, 1966, 2, 237-264. e

Fiedler, F. E. A Theory of Leadership Effectiveness. New York:

McGraw-Hill, 1967.

Fiedler, F. E., Mitchell, T. R., & Triandis, II. C. The Culture

Assimilator: An approach to cross-cultural training. Journal of

Applied Psychology, 1971, 55, 95-102.

% .Mitchell, T. R., & Foa, U. G. Diffusion of the effect of cultural training

of the leader in the structure of heterocultural task groups.

Australian Journal of Psychology, 1969, 21, 31-43.

O'Brien, G. E., Fiedler, F. E., & Hewett, T. The effects of progranmmed

culture training upon the performance of volunteer medical teams in

Central America. Human Relations, 1971, 24, 209-231.

iriandis, H. C. Interpersonal relations in international organizations.

Organizational Behavior and Human Performance, 1967, 2, 26-55.

Worchel, S., & Mitchell, T. An evaluation of the effectiveness of the

Thai and Greek Culture Assimilators. Seattle, Wash.: Organizational

Research Group, University of Washington, 1970.

NN

Z."-."---"- .V ."--."--.,-- ---.-.- '-'.. ----- ,I,,'.' '.-'' -V - I- %-i,'-•-'.','-..._,","-", ,'.-,-".4 ---



UNCLASSIFIED-

secu Vt Cleupiticationi~ i- %"'/z~c"'"e'c"°" ' 'DOCUMENT C.ONTROL DATA - R D.I 'e

I ORIGINATING ACTIVITY (CotouEO '.&) .2. REPORT SECURITY CLASSIFICATION

POLYTECHNIC INSTITUTE OF BROOKLYN I I- CLASSiPi£u j
DEPT AEROSPACE ENCINEERING & APPLIED MECHANICS |a. GR•oP

ROUTE 110, FARMINGDALE, NEW YORK. 11735
I. REPORT TITLErI

AN ALTERNATING DIRECTIONAL IMPLICIT SCHEME FOR THREE-DIMENSIONAL HYPERSONIC FLOWS

4. OESCRIPTIVE kOTVIS (rnMe of Jpuet a we AS"*e)

"Scientific Interim 1
t. AUTHORtSI(iltntagin. suiads A&WJ

C T NARDO R J CRESCI

41. PEPOXT DATE I&TO-tA. no. Ior P LasS V& N. *I, Ag rEs

31. ja 1972 o17 18
SO. COUTACT OR GRANT NO AF 49(638)-1623 Ot ORIGINATOWS REPORT 40~6SRiM

.PROJac No. 9781-01 I
61121 SI TIS REPORT Notts. [46* o~;_ ShMW 6"0 ooigweeb~-.'

• 681307 ,1OLR - TR - 7 21
10. OISTRIOUTION ISTAT r,,ENT

Approved for public release; distribution unlimited.

'I S ,Er , S. ,,Tv
JOURNAL AF Office of Scientific Research (NAM)

" Journal of Compuzational Physics v8 n2 1400 Wilson Boulevard
pp269-284 Oct 1971 Arlington, Virginia 22209

1--. |1 ASSR IIIfA

A theoretical and experimental investigation has been conducted of the
behavior of steady low-density hypersonic flow over a finite-width flat
plate. The theoretical analysis, previously hampered by stability prob- J
lems which dictated small streamwise increments, has been modified within I
the framework of the original formulation of Rudman and Rubin, in such a j
manner that larger streanwise increments are now possible without severe
stability restrictions." This has been made possible by employing an
alternating directionat'implicit numerical scneme developed by Peaceman
abd Rachford, such tha the Rudman-Rubin analysis is now extendable down-
stream into the stron• ipteraction region with smaller computational
times.. Simultanecusly, ,An experimental program was conducted to compare
with the theoretical predicti.ons.- Measurements of pitot pressure and hot
wire output (mass flowand temperdtur4 profiles).were obtained for a
R s-ffirThber of 300/inch and a temperatnre ratio (.*./Ts) of 0.3.
Profiles of density, velocity, and temperature ratios in tFe merged laye
were obtained and compared to the tneoretical analysis. Good agreement
is shown to exist through the merged layer region. Ii

DD Nov . 73 UNCLASSIFIED
Sec"y classificatio


