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CONSENT FOR TRAVEL IMMUNIZATIONS

California Institute of Technology
Pasadena, California 91125

Immunizations for international travel are provided to protect against certain
diseases to which you may be exposed and to satisfy entry requirements of warious
nations, In many instances these requirements are to prevent your bringing a
disease into the country.

The diseases against which you may need protection are Cholera, Hepatitis-Type A
("Infectious Hepatitis"), Smallpox, Typhoid Fever. (Plague and Yellow Fever
immunizations are available at Pasadena Health Department on Wednesdays between
2 & 4, by appointment.)

usually provide at least partial protection. It does not prevent transmission of
the disease. Side effects may include discomfort at the injection site for 1-2
days, mild fever, headache and tiredness.

4ﬁ¥é§€: Cholera vaccine is made with killed organisms. It is about 50% effective but will

Immune Serum Globulin contains antibodies from the blood of people who have had
Type A Hepatitis. It 1s 80%-90% effective in preventing the disease when given
prior to exposure. The protection lasts for 3-6 months. You may experience dis-
comfort at the injection site.

Smallpox vaccine is made with a modified live virus of a similar disease. It pro-
vides a high degree of protection following a successful "take" which persists for
at least three years in healthy persons. There are risks which include encephalitis
(brain fever) or a severe generalized reaction occurring once per 1,000,000 vaccina-
tions, a generalized skin eruption occurring once per 100,000 vaccinations or very
rarely a fatal reaction. You may expect redness, itching, swelling and one or more
small blisters or pustules at the site of vaccination.

Typhoid Fever vaccine is made with killed organisms. It is 70%-90% effective for
up to 3 years. Side effects usually include fever which may require aspirinj head~
ache; tiredness and muscle discomfort; and, soreness at the injection site.

CONSENT

I have read the above statement regarding immunizations for international travel and
understand the risks and benefits of these vaccines, I request that I be given the
appropriate immunization for (circle appropriate diseases) Cholera Hepatitis-Type A
Smallpox Typhoid Fever

FEB 4 1980
Signature oq person receiving immunization Date
Ot &
itness
10/17/78
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-V.HIA (3-79) - E. UNITED NATIONS @‘3 NATIONS UNIES
Y

NEW YORK

SPECIAL SERVICE AGREEMENT

(Expert on Mission)

Nationality: USA Index No.: 238 978

MEMORANDUM OF AGREEMENT MADE THIS _15th day of April 1980, between the United

Nations and _ Mr. Christopher BRENNEN (hereinafter referred to as the “subscriber”) whose

address is 360 Qlive Tree Tane — Sierra Madre, Ca. 0102l (USA)

WHEREAS the United Nations desires to engage the services of the subscriber on the terms and conditions
hereinafter set forth, an

WHEREAS the subscriber is ready and willing to accept this engagement of service with the United Nations on
the said terms and conditions,

NOW, THEREF ORE, the parties hereto hereby agree as follows:
Te NATURE OF SERVICES Consultant for Rotodynamic Pumps

The subscriber shail perform the following services according to the following schedule:

) As Consultant with Project IND/T3/0L2 - Hydromechanics Division, the Subscriber
will perform the duties outlined in the attached job desecription.

. The Subseriber will submit a final report, in ten copies, at the end of his
assignment. The compensation offered includes the preparation and submission of

the report. The report should be completed within the period outlined in paragraph
, 2 below.

Three weeks, plus established travel time, withi
2. DURATION OF AGREEMENT the period indicated below: S,
| This agreement shall commence on the 10th day of March 19 80, and shall expire on the
satisfactory completion of the services described above, but not later than the 15th day of April 1980,
unless sooner terminated under the terms of this agreement. Either party may terminate this agreement at any time by
giving the other party ——__ days' notice in writing of its intention to do so.

In the event of this agreement being terminated prior fo its due expiration date, the subscriber shall be
compensated for the actual amount of work performed to the satisfaction of the United Nations on a pro rata basis.

3. CONSIDERATION

As full consideration for the services performed by the subscriber under the terms of this agreement, the United
Nations shall pay the subscriberuprxzwatificeiizxky

b karsEcEsha s sotistootantbyxpudomet the sum of $ 5,250 MOSS payable in United
States currency as follows: twenty five per cent within two to three weeks of receipt

by United Nations of Agreement signed by the Subscriber; balance upon certification by
the Department of Technical Co-operation for Development that the services have been
satisfactorily performed and the required final report submitted.in ten copies. The
Subscriber is also entitled to daily subsistence allowance at UN established rate while
on official business in India. The United Nations will provide the Subsceriber with

round trip travel by most direct and economical route, air economy class: Sierra Madre, Ce
(UsA)/Pune (India). Travel time to be compensated by per diem.

NOTE: The subscriber will be responsible for any taxes due on the remuneration and as a ¢ quence, no of ing
will be issued by the United Nations to i);e subscriber.
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4, STATUS OF THE SUBSCRIBER

The subscriber shall be considered as having the legal status of an Expert on Mission for the purposes of
the Convention on the Privileges and Immunities of the United Nations. The subscriber shall not be considered in
any respect as being a staff member of the United Nations.

5, RIGHTS AND OBLIGATIONS OF THE SUBSCRIBER

The rights and obligations of the subscriber are strictly limited to the terms and conditions of this
agreement, Accordingly, the subscriber shall not be entitled to any benefit, payment, subsidy, compensation or
entitlement, except as expressly provided in this agreement, In the event of death, injury or illness attributable
to the performance of services on behalf of the United Nations under the terms of this agreement, the subscriber
shall be entitled to compensation equivalent to the compensation which would be payable under Appendix D to
the Staff Rules to a staff member of the United Nations of similar rank, but not higher than the rank of Director.

6. TITLE RIGHTS

The title rights, copyrights, and all other rights of whatsoever nature in any material produced under the
provisions of this agreement shall be vested exclusively in the United Nations.

s UNPUBLISHED INFORMATION
The subscriber shall not communicate to any person or other entity any unpublished information made

known to him by the United Nations in the course of performing his obllgahons under the terms of this agreement
except upon authorization by the United Nations. 3

IN WITNESS WHEREOF, the parties herefo have executed this agreement.

UNITED

(Subscriber)

Christopher Brennen

BANKING INSTRUCTIONS:
(To be completed by the Subsecriber)

Carlo Treggi, TARS/TCD

Allot. Acet. No.: IP-IND-3-0L2-1102-0k4-
Post key code: IND-150-3-042-03-X
Project Symbol: IND/73/0k2

M.0.D-: 0-29-8660
TCD/PMO: Mrs. S. Bartolo

J. Gallina
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March 8, 1980

" Th Cook, Inc.
= 1’72%??_3%2%?\:18‘ I I 101 i laS
Pasadena,
(573) 7557165 Cook

Itinerary Confirmations

Itinerary Date:
For:

Confirmed Reservations

Date Departure City

FEAEY A3
F93Y 18304
3y 245F

Confirmed Reservations

Date Departure Gity

ING OR

 6.35¢
 3.00%

ions are confirmed by the airline, hotel or car rental pany unless ise noted.

CUSTOMER ITINERARY

Flight from Los Angeles to London, BA282, left 7.0pm arrived 1.05pm

March 9, 1980

Arrive London at 1.05pm

Rented Hertz car

March 11, 1980

Flight from London to Belfast, BA4662, left 6.30pm arrive 7.40pm.
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Northern Ireland
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Northern Ireland
March 11, 1980

Flight from Belfast to London, BA4583, left 10.30am arrive 11.35am.
Flight from London to Delhi, BA3, left 2.45pm arrive 3.35am.
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Red Fort, Delhi 7 Himayun's Tomb, Delhi
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Dr. Zakir Hussain Marg, New Delhi-110003
Cable : INHOTELCOR or OBHOTEL Telex : 2372 and 3829 Tel: 699571
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Taj Mahal, Agra

Red Fort, Agra
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Ellora
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LLORA CAvES
(ve. AURANGBAD)
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Hotel Blue Diamond
Pune, India

dustrial Hotel Ltd. 11 Koregaon Road, Pune 411 001, India.
128735 Cable : Bludiamond’ Telex: 0145’-369
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HERCULES

Pune, India
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Pune; India
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CWPRS, Khadakwasla, India
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SirrnG - (Left o Right)
1) MM Kall, Chier Research OFFcer (=)

2) Mr V.S Limaye, C.R.0.(z)

5 Wr. C.F. Venkatraman, CR.O. (1)
L) Dr. . Brennan, UN.Consultant
8)Dr. B.Foni,  Additisnal Director
8 Wr. o) X Ghankarras , CR.0. (1)
0 . B2 Atbawale , CK.0. (x)
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Wit
SRXENA
(PIRECTOR)
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April 10, 1980
Flight from Pune to Bombay, left 7.20pm arrived 8.00pm

April 11, 1980

Flight from Bombay to London, BA20 left 1.20am arrive London at 6.25am

Spent a few hours in Post House hotel, Heathrow airport

Flight from London to Los Angeles, BA283 left 12.55pm arrive Los Angeles at 3.00pm
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Heathrow

H

Check-out time it
Room No. | Room Rate |15 50n on the |

B3 (IS

Courtesy Coaches depart to the
Airport Terminals from
06.30-23.30 hours.

You can rent your Avis car
from our desk in the foyer.

AVIS
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UNITED NATIONS

Vf ) ®
DEVELOPMENT PROGRAMME @ e aspro==
i

445550 - 51 - 52 UN/UNDP PROJECTS AT CABLE : CEWAPORES, PCONA
: 445203, 445604 CENTRAL WATER & POWER RESEARCH STATION TELEX : PN0145 —390
Lol T 445806, 445652
H 445268, 445282
445287.

P.0O. Khadakwasla Research Station,

Reference : IND/73/04 2/3=CB Poona = 411 024, India.

9 April 1980

Dear Prof. Brennen,

I am writing this letter to express my thanks
to you for having come to the Project and given us an
opportunity to share your experience in the field of
Rotodynamic Pumps. Your lectures to and discussions
with the Project staff have been extremely useful,

Permit me to say that we enjoyed having you
amongst us. I hope you also enjoyed your stay with
the Project.

With kind regards,

Yours sincerely,

N
"

P.C., Saxena
Director

Profs C. Brennen
UN Consultant
Camp : Pune

TELEX : CEWAPORE PN-390 TEL : OFFICE ; 54241-47
GRAM : CEWAPORES RES., 1 57938

P. C. SAXENA,

M.5c, D. I 1. Sc. F. 1. E. (Indiz)

S Director
Central Water & Power Research Station

KHADAKWASLA
PUNE (POONA) 411 024 INDIA
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360 Olive Tree Lane
Sierra Madre, CA 91024

April 15, 1980

Mr. G.C. Treggi

Technical Assistance Recruitment Service
United Nations

New York, N.¥. 10017

Dear Mr. Treggi:

I have now successfully completed my mission as a UaN.
Consultant te CWPRS, Pune, India (IND-150-3-042-03-X). A written
report on my mission was completed during my f£inal daye at CWPRS
and was approved by the people there. I enclose a copy for you.

I am now writing to you to request that you expedite pay-
ment to me of the agreed $5250.00 fee for this mission. I was
somewhat disheartened by the fact that a formal contract was not
sent to my home during my absence. However, I trust that you will
expedite the agreement as spelled out in the telegram as soon as
possible.

Yours sincerely,

Christopher E. Brennen

CEB:bh
encl
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TOTAL TRAVEL ALLOWANCE (See

F.10 (8-75) = E. UNITED NATIONS @ NATIONS UNIES
—— VOUCHER FOR REIMBURSEMENT OF EXPENSES
To be completed by Controller Chegue No. Exominer: Currency: Voucher Na.:
Amount: Bank No. Approving Officer: Country: Date:
TC  COMPLETED BY CLAIMANT (Please TYPE or PRINT) UN This space to be filled in by HQ.
pavee: CHMRASTOPHER ERRLS BRENNEN CATEGORY: CONSULTANT
B\ [} Colled for at CASHIER's office ~ Indicate your Tel. Ext. Duty Station:
o " -
= | A Moiled 1o following oddress; 360 OLWE TREE LANE Dept./Div. or Office:
s ’ CIERRA MADRE | CALIE 91024 ,0.5.P, e
& / PT.8 or MOD No.:
== | (] Mailed to following BANK A/C:
U AND
Poyee Advice to be mailed to: ATCEURE No.
Ate DESCRIPTION OF EXPENSES For Financial
DATE ::::,- Tickets purchosed, Terminal expenses, Telegrommes, Toxis, LOCAL EXCHANGE U.5.$ srYiees
mgo—( No. Authorized excess baggage, efc. CURRENCY RATE EQUIVALENT {approved Amount
B 1 >mbred) | @ | TNOCCULATIONS a0.00
@ [ MALARIA PILLS #1045
MPARCH 8 | () [BUS TICKET. PASADENR —» L.A.X, § 3.0
marcd 1 GoMBAY  AIRPORT  CHARGE 2.7 N
" TAMIS , BOoMBAY ®.55 |/
. B_! TRAIN ; BoMBAY -» PUNE Re.50 [f§l=-he| HIR.87
u PoRTER + GENERAL ASSISTANCE N BOARDING TRAWN| R2.2) |
I TAXS , PUNE W04
APRYL. 10 TPXL , BoMBAY %.25 ]
6 |vevarTyRE  TAX .00 [{f1=F] 41762
©) | EXCESS @AGGRGE ,PUNE > RoMBaY R le |Y
Arel 1) BUS TIKET. LOx -> PASADENA 43.50

REVERS E SIDE)

I cloim the subsistence ond terminal expenses in connexion with the journey (s indicoted on the reverse side

hereof}, which 1 certify to have been mode os outhorized. | further certify that all expenses claimed represent octual

disbursements made by

Signoture of Cloimont:

tually trovelled as shown,

o 68N 1980

TOTAL

LESS ADVANCES

except as otherwise noted by me.

Signature of
Admin./Certifying

':-Q:d de:endc@‘lnd'cme .
/

This claim is in conformity with the journey as actually outhorized.
ances, is epproved for all official stopovers and necessary travel time reported by the Cloimont on the reverse side,

[INoO ExcEPTIONS

Poyment of subsistence

FINAL CLAIM

nd/or transit ollow—

[[JFOR EXCEP TIONS,SEE REVERSE

BALANCE DUE UN
TEANY. sosmummnss

NET PAYMENT

Oificer: Date:
GENERAL AMOUNT (US.3) ALLOTMENT LIQUIDATION OBLIGATION
ACCOUNT Dr. or Ce. * ACCOUNT AMOUNT DOCUMENT DESCRIPTION /1.0.V.
Totai Debits Total Credits S Total Liguidations
v indicare by brockets Submit Claim .~ ORIGINAL plus ONE copy 1o FINANCIAL SERVICES (over)

— ONE copy to CERTIFYING OFFICER
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TO BE COMPLETED BY CLAIMANT ANNUAL LEAVE TO BE CHARGED: Remarks: Listnames
d f d z
Please TYPE or PRINT: Extra sheets should be attached with od agevict Wapandantiz
full explanation of lenghty or involved travel. Submit a separate DAYS
Form F.10 if eligible dependants have itineraries which differ
| from yours. Subsistence may be subject to a reduction after 60
days under Staff Rules.
1 you have eligible dependants residing with you at your official
t ion? é B
2ty station Yes No L] For Use of Controller ONLY
baTe infieers
CITY AND COUNTRY MODE OF UN or Govt. COMMENTS OF
oF 5 HOUR | ADM./CERTIFYING OFFICER
olnll abls at OES REGARDING STOP-OVERS,
DEPARTURE AND ARRIVAL TRAVEL | & | T | a and/or ARR DELAYS, ETC
Xqe | B Yes No
o==-PROPDENR (AL US| p o 813|€p] bem|O ©&
0
Avr: BOMBRY , TNDIR 2l 3 [gol* |3 4
Official [
Parssndl =)
oee.: Bowigay <eam 23 |go] ven |0 O
amn: PONE | TND1RY ™ Jalf3 [leanc O
Official [
Personal [
oer: PUNE AR 0|4 80| 720m O ™
are: BOMBAY 104 302000 oF
Official ]
Personal [
oo SOMBRY,TNDIA | o | i [€0]1.20mm| O ci)
anm: PRSADENA (ALIE ISR I [ [Bo|uzoem|T @A
Official [
Peisonal [
pEn : R (|
A [
Official  [J
Personal []
DEP.: (] O
ARR D D
Official [
Personol [
DEP [:] D
ARR | |
Official [
Personol []
DEP D B
ARR D D
Official [
Personal [
* HOUR should indicate time of departure from or orrivalf NOTICE TO TRAVELLER: All receipts for tronsportation and excess
ot airports, piers or railroad stations. Any deviation froml baggags, used air tronsportotion stubs and ony unused transportation
jtinerory ond standards of occommodations cuthorized by} tickets and excess baggege coupons (MCO's) must be returned to the
Form PT.8 and any stop—over not authorized thereby must] United Nations togsther with the original Travel Authorization (PT.8)
be supported by K;/I explanation; otherwise your claim§ and attached to the claim. The Laissez—Passer should bé returned to
may be reducad. the Purchase and Tronsportation Service upon complstion of the travael.
: i i b ing ti .
55,’1‘:?:5& ,h,“;oi’,th::e;:"lf:’::c ‘::';f:,'f) fiekers. by aioving, rickes [ Total Travel Allowance in US.S ..........
~
X \,N\Mm {RPVEL ON VERSONAL ALLOUNT, USULAL TRAVEL TIME Value of MCO's received: |US.$
f_m Vs.h > '_f\\KD 151 10 BE RE’ IMBURSED . Value of MCQO's used: Us.§
BALANCE of MCO's to be
v.5A. Paip w TN From Rlsr Maren 1o 10, Reei, |rwmedioheui: _— |Us.s

DOA. For TRAVEL TwE (10 Avp Bhck) T0 BE
e UWITED NATIONS
NOTE: LOCAL Tives LISTED ABove,
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NoTe TIME DIFFERENCE

PN N . o V& YW (YN N ol ~ Y I =} =\ [V~ 1S |?\‘6 HOURS,

PA\D BY

The balance of the MCO's is represented by
the following coupon numbers:
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|

360 0live Tree Lane
Sierra Madre, CA 91024

April 15, 1980

Ms. Balkias

Administrative Section

Office of Technical Cooperation
United Natioms

Wew York, ¥.Y. 10017

Dear Ms. Halkias:

I have now completed my mission as a UmsN. Consultant to
Central Water & Power Research Station in Pune, India
(IND-150~3-042-03-X).

T therefore encloge a claim for incidental travel expenses
with receipts. In addition to these expenses I expect to receive
per diem for the travel time. Since the travel time from Pasadena
to Pune exceeds 30 hours I expect to receive 3 days per diem for
the outgoing journey, but only 2 days for the return journey since
only a brief stopover was made during the return. Hence the ad-
ditional pexr diem would be 5 days.

Finally, I also enclose the ticket stubs (two). These
tickets were provided to me by the U.N,

Plesse mail the remuneration for expenses to me at the above

address,
Yours sincerely,
Christopher E. Brennen
CB:bh
enel
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UNITED NATIONS @E’ NATIONS UNIES

POSTAL ADDRESS——ADRESSE POSTALE: UNITED NATIONS. N.Y. 10017
CABLE ADDRESS—ADRESSE TELEGRAPHIQUE- UNATIONS NEWYORK

nererence.  PLHU—80

BRENNEN, Christopher 8 May 1980

Dear Mr. Brennen:

I acknowledge receipt of your claim dated
for reimbursement of expenses in respect of ___ travel Lo Poona, Ipdia.

(21 March-10 April 1980) .

Your claim has been processed and forwarded to the
Accounts Division, Office of Financial Services, for smditing and
payment. The Accounts Division will notify you directly as soon
as payment of the amount due to you im this respect is msde.

Yours sinc s

15 April 1980

—
rris Halkias
Admin, Officer

Administrative Section
Department of Technical Co-operation
for Development

My, Christopher Brennen
360 Olive Tree Lane
Sierra Madre, California 91024 USA

TCD.98 (10=79)

Back to table of contents

Last updated 7/30/99.
Christopher E. Brennen
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TRAVELS NOW AND THEN

© Christopher Earls Brennen

YOSEMITE 1980

Cabin Rental at Wawona, Yosemite National Park

o

CABINS OWNED OR MANAGED BY

{'m CURRY
= CAMP CHILNUALNA
[ BOX 95 WAWONA STATION
YOSEMITE NATIONAL PARK, CALIF. 95389
PHONE (209) 375-6295
ST
g
e
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APPROX. ¥4 MiLE

Camp Chilnualna Map, Ford Cabin circled

Ford Cabin, Wawona, Yosemite National Park
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Ford Cabin, Wawona, Yosemite National Park

Swimming near Wawona, Yosemite National Park
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Yosemite National Park

Yosemite National Park

file:///C/Files/BOOKS/TRAVELS/travels/travyosemite80.htm[3/21/2021 7:43:12 PM]



Travels - Christopher E. Brennen

Yosemite National Park

Yosemite National Park
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Yosemite National Park

Yosemite National Park

Back to table of contents

Last updated 7/30/99.
Christopher E. Brennen
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The Grand Finale

"Let's Advance on Science"

(by Kent Clark and Elliott Davis;
originally written for a 1955 meeting
of the AAAS, recycled in 1975 for
"Beautiful Beckman'')

Audience, Cheerleaders, Cast, and Crew:

Let's advance on science before it advances on us
Let's not leave it where we find it

While we push it forward let's stay way behind it
Onward with caution, forward with {inesse

Don't delay just join today with the AAAS, Bravo.

AAAS AAAS

Let's advance on science before it advances on us
No use hiding let's take action

Don't let research problems drive us to distraction
Monographs waviang, on and on we press

No dismay we'll find a way, with the AAAS, right on

AAAS AAAS
AAAS AAAS

Let's advance on science before it advances on us
Though the whole wide world may fear us

When they understand us everyone will cheer us
Onward to Stockholm, on to happiness

Night and day we'll kneel and pray for the AAAAAAAAAs Huzzah.

e G g ey e wmbem s e e

Skits Originally Written by
Mildred Goldberger
Enlarged Upon by the Players Themselves

First Performed by
the IAC and Assorted Hangers-on for
the Board of Trustees Meeting in October

THE FIRST ANNUAL FACULTY

NON-DISCUSSION MEETING

November 22, 1980, 9:00 p.m.
The Athenaeum

The Faculty Players Present
"THE AGENDA"
10:00 p.m.
Chairman for the Evening

Jim Morgan

At the Pliano

Gary Lorden

Produced and Directed by Mildred Goldberger
Directed and Produced by Alice Stone
Instigated by David Goodstein
Sound and Lights by Don Delson, Public Events



Io

The Athenaeum Palace Movie Theatre

A, "The Great Discovery"

(An Undiscovered Silent Movie
Masterpiece)

Jerry Wasserburg as Harry Gray

Anne Vaughan as Shirley
Ned Munger as The Villain

Bob Howard as The Division Chairman
David Goodstein and Roger Noll

as Policemen
(Chemical razzle-dazzle
by the real Harry Gray)

B. "The Saga of the Yukon"
(Another Undiscovered . . . )
John Dick as The Kid
Linda Kamb as Lady Linda
Art Vaughan as The Bartender

Lee DuBridge as The Messenger

Chris Brennen as Luke Plumber

Roger Noll and David Goodstein as

Men in the Bar

Director of the Athenaeum Palace
Movie Theatre

Mildred Goldberger

Lt .

111.

Love at Caltech

Al

'""Monahan's Pub'
David Goodstein as The Student
Roger Noll as The Man About Town
Robyn Noll as The Young Thing
Linda Kamb as The Barmaid

"The Athenaeum Library"
Art Vaughan as The Professor
Anne Vaughan as The Lady
Chris Brennen as The Waiter

"What's a Nice Girl Like You Doing
in a Place Like This!?"
(by Kent Clark and Elliott Davis,
from "Beautiful Beckman,'" 1975)
Greta Davidson as The Chanteuse
John Dick and Chris Brennen as
Chorus Boys
John Davidson on Guitar

"Palomar"
Molly Howard as Mrs., Burbidge
Bob Howard as Mr. Burbidge

"The 3,000 Year Old Woman'

Judy Goodstein as The Woman
Anne Paul as Barbara Walters

Linda Kamb and Robyn Noll as

The Cheerleaders

(turn the page for
THE GRAND FINALE!)



Ad Hoc Models
for an Insecure Science

There is new technology emerging
in the field of fluids engineering, re-
sulting from an increasing involve-
ment with flow systems characterized
by two or more separate phases. Com-
plex two-phase flows are an impor-
tant concern of both conventional and
alternative energy systems. Water-
steam systems, combustion systems
with gas-particulate components,
solid fuel transportation systems
using solid-liquid slurries, and fluid-
ized bed systems are all based on poly-
phase flows. Highlighting this inter-
est, the ETC featured a Fluids Sym-
posium on Polyphase Transport Tech-
nology.

Gas-Liquid Flows. At the initial in-
vited paper session, G.B. Wallis of
Dartmouth College concluded that
many aspects of the science of two-
phase gas-liquid flow are insecure. We
need, he said, to be wary of excessive
expectations of analysis to predict flow
behavior. The experimental base is
very meager and will probably always
be small compared with the immense
variety of possible phenomena. Wallis
reported that the present active area
of theoretical development invelves
the separated flow model which has
the potential of representing quite a
few practical situations — as long as
one does not invest it with more gen-
eral authority than it deserves. There
may be some spectacular successes for
it in the future, particularly in its
three-dimensional form. The reason:
Modern computer technology will
make it possible to handle all the
simultaneous equations involved.

According to Wallis, there will have
to be some improved methods of ex-
perimentation evolved concurrently if
the theory is to be supported by a
thorough test of its pieces and not by
just some overall predictions of the
system. His view of the field is that the
“ad hoc” approach is likely to retain its
preeminence asthe dominant method
of analysis in the foreseeable future. It
is not realistic to expect there ever to
exist a rigorous base of general two-
phase flow theory that can be taught
with the authority of the Navier-
Stokes equation. What we are going to

have, he concluded, is an “evolving:

bag of tricks” that must be used with
skill, judgment, and the realistic

awareness of their limitations as well
as their potential of saving us from
both being doomed to learn everything
by experience and starting each new
problem from scratch.

Turbomachinery. C.E. Brennen of the
California Institute of Technology,
speaking as an invited lecturer at the
same session, discussed polyphase
flow in turbomachines. He agreed
with Wallis that ad hoc models would
best provide the solutions of polyphase
flow problems, particularly in turbo-
machinery. He predicted a gradual in-
crease in the understanding of such
flows through many more observa-
tions and the development of theoreti-
cal ad hoc models. Brennen divided the
problems associated with polyphase
flows in turbomachines into three
categories. First, there are those as-
sociated with material damage to the
machine — ranging from erosion to
cavitation. In the second category he
placed problems concerned with
steady-state performance. Here, he
said, it is becoming clear that a better
understanding of the different types of
flow and of the loading conditions is a
prerequisite. The third category of
problems he described involved fre-
quent instabilities and oscillatory
flows.

Laser-Doppler Measurements Im-
proved. In order to study two-phase
flows properly it is necessary to be able
to accurately measure and describe
such particulate flow systems. As a
keynote paper presentation, F. Durst
of Karlsruhe University, West Ger-
many, reviewed his latest work in
making such measurements using
Laser-Doppler techniques. In systems
in which spherical particles are sus-
pended, he has been able to measure
instantaneous velocity of the flowing
fluid, the instantaneous velocity of
suspended particles, the size distribu-
tion of suspended particles, and the
concentration of suspended particles.
Durst reviewed the application of
Laser-Doppler anemometers to par-
ticulate flow systems. He described a

two-part optical system that could, for |

correct measurements, separate in-
formation from the fluid velocity field
from that relating to the properties of
the moving particles. Electronic pro-
cessing techniques are used to extract
the information from the system.
Models for Gas-Particle Flows. At the

meorehcat models'af gas-liquid ?ﬂo e

nen of Cal Tech recewed an ASME nte
nial Medal

same session, C. Crowe of Washington
State University, Pullman, Wash., de-
scribed the latest developments in
numerical models for gas-particle (or
droplet) flows. The particle phase, he
pointed out, is dependent on the rela-
tive effects of aerodynamic forces and
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ME 19 abe

Fluid Mechanics and Gasdynamics
T. Acosta, C. Brennen

9 units (3-0-6); first, second, third terms
third term survey

responses recieved : 17
Tecture attendance mean: 86% st.dev: 22%
homework completed mean: 99% st.dev: 2%

hours per week spent on this course:

1-3 4-6 7-9  10-12 13-15 16-18 19< nr mean

1 2 3 4 5 6 7 nr mean

enthusiasm 0 1 0 2 8 5 1 0 G |
organization 0 2 5 0 4 5 1 0 4.4
clarity 0 3 3 2 2 7 [ 4} 4.4
workload 0 4] 1 15 1 0 0 0 4.0
text 0 0 0 1 2 2 T a1 5.5
class rapport 0 2 1 1 4 7 2 0 6.1
stud. rapport O 0 1 4 3 6 3 0 5.3
SHUNESS T Y 1 ¢ n ) 7 4 0 5.7
instr rec. 0 1 3 3 3 7 0 0 4.7
stimulating 0 0 0 2 3 6 6 0 5.9
valuable 0 1 2 1 6 4 3 0 L |

required yes: 10 no: 7
grades: A:5 B:b €1
options: AMa:1 Eng:11 ME:5

10 comments

Acosta acted indifferent in class and was rather sloppy with his board-
work and homework sefs. His substitute, Brennen, was very good. One
person thought there should be a text, (JING)



¥ 7 alational Aeronautics and
© Space Administration
George C. Marshall Space Flight Center

————=  Marshall Space Flight Center, Alabama
35812

JUN 16 1080
Reply to Attn of: ATO |

C. E. Brennen

Department of Engineering
California Institute of Technology
Pasadena, CA 91125

Subject: Your Reported Invention/New Technology - MFS-25399

We appreciate your support of NASA's Technology Utilization efforts in the form
of your recent new technology report. The new technology you have identified
and reported adds to our store of new aerospace-related innovations available
for application in other public and private endeavors.

The innovation has been selected for publication. Enclosed for your information
is NASA Form 1370, New Technology Evaluation and Disposition Transcript.

Since you will receive within the next year a monetary award of $50 for this innova-
tion, your social security number and home address must be provided to the NASA
Inventions and Conftributions Board in preparing your check. To provide this informa-
tion, | have enclosed a form and franked envelope. The providing of this information
is authorized by Executive Order 9397, dated November 27, |943.

The reporting and dissemination of new technology from our national aerospace
program is important to NASA and to the nation. We look forward to your con-
tinued contributions to our Technology Utilization Program.

A i
New Tethnology Representative

Enclosures
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UNITED NATIONS { ") NATIONS UNIES
CLY P

POSTAL ADDRESS—ADRESSE POSTALE WUNITED NATIONS., N.Y. 10017

CTABLE ADDRESS—ADRESSE TELEGRAFPHIQUE UNATIONS NEWYORK

REFERENCE: TARS 0.3 21 D’iay 1980
PRU 80

Dear Mr. Brennen,
Post: Consultant for Rotodynamic Pumps
Duration: Three weeks (during period March - April 1980)
With reference to the communications exchanged earlier,
§iass we take pleasure in enclosing a Special Service Agreement in
quadruplicate in respect of the assignment noted above.
We would appreciate your filling in the payment instructions
in the space provided, signing and returning all the carbon

copies at your earliest convenience; the origi is for you

ours siﬁbergly,
~

-

to retain. i

Gian Carlo Treggi

Technjital Assistance Recruitment Service
Department of Technical Co-operation

for Development

“,

@M M/ «%@Y
Mr. Christopher Brennen [\m& M{’«@ W’ﬁ&m

360 Olive Tree Lane

Sierra Madre, Ca. 9102k Ei% 4Q <£&14\11{JD ?}
mmm;m-

w& et Yo GRS, Pons | Todia




: ATIONS ageFa It .
UNITED N e SBToa=F&=

JEVELOPMENT PROGRAMME

TELEPHONESl i 54241+-245 & Coastal Engineering Research Centre CABLES : CEWAPORES, POONA

54218 and Pevelopment of Hydraulic Instrumentaion TELEX : PN 014-390
PROJECT
604 P. O. Khadakwasla Research Station,
#880 Poona - 24, India.
FE 50 25 October 1978

Dear Dr. Brennen,

This has reference to my letter under even number dated
22 August 1978 concerning your forthcoming assignment with us.
A fresh copy of my letter is attached for ready reference. Kindly
let me know the period and duration convenient to you for your
visit to the Research Statior.

I may mention that the procedural formslities of the United
Nations and the Government of India take quite some time. In
addition, as also mentioned in my previous letter, I have to commit
& group of officers to be asgociated with you and also complete some
other actions before your arrivel. I would, therefore, request an

,early reply from you so that I may proceed further in the matter.

With regards,

Yours sincerely,

o

P.C.Saxena
Project Director

Dro Christopher Brennen, :

Division of Engineering & o
Applied Science 104-Lk, céh__

California Institute of Technology,

Pasadena, Californmia 91125,

BB A,
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UNDP Cpaarg] Enzincering Ra: o
Centrs ang Levelopm: .- ¥ Evs
ins tru.mentﬁe.g‘ o3l |
=L.!T:§deikwaa 13 KReseapch g ?;étiun
"oona 24, - India }.. :

IND/73/042/3 . 22 huagust

L

Desr Dr. Brennen,

Thank you very mueh feor your letter of 10 August 1978
and yeur willingness te undertaske a consultancy assignment at
eur Resesrch Station, 1 appreciate your difficulties te acce-
mmedate a six-week assignment in yeur busy schedule. Flease
%et me knew whether a feur-week assignment will be cenvenient
& you.

I nay mentioen that we are alse inviting a few other
consultants in 1979. Our practice with respect te the cen-
sultancy assignments is that we plan the pregramme eof the
consultants well in advance se that all fermalities cemnected
with UNDP and Gevernment of India are completedfin time. Besides
we alse comnmit a group of efficers whe have ite bhe” asseciated
with the consultants during their assignments, This is done
with a view that we are aple te pay maximum attentien te the
consultants and at the same time ensure that the pregrammes eof
work eutlined are implemented effectively. We weuld dse like
to ensure that yeur censultaney assignment dees net clash with
other impertant engagements. For this reasen, may 1 request
you te please let me have seme idea apeut the peried cenvenient
te you se that we ceuld plan the pregramme aceerdingly. Upen
hearing frem you, I will alse advise the United WNations te cen-
tact you for finalising ether arreangments,

With regards and leoking ferward te the pleasure of .
welceming yeu te Pune,

Yours sineerely,
S4/--=

P.Ce Yaxena
Pre ject Directer
Dr, Christopher Brennen,
Division ef Engineering & Applied
Bcience 104-44, Califernia Institute
ngTechnolggy, Pasadena, Califernia 91125,
o 'A.
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UNITED NATIONS \\q‘i 2&/ NATIONS UNIES
\‘}'r?-w

POSTAL ADDRESS——ADRESSE POSTALE: UNITED NATIONS, N.Y. 10017
CABLE ADDRESS—ADRESSE TELEGRAFHIQUE- UNATIONS NEWYORK

REFERENCE:

PRU 79 26 February 1979

Dear Mr, Brennen,

Your name has been suggested as a possible candidate
for the post of Consultant for Rotodynamic Pumps,
IND=-150-5~042-03~X, in India, I am writing to ascertain
your interest in and availability for this mission. A copy

eaens ©OF the relevant terms of reference is enclosed,

If after studying the attached job description you consider
yourself qualified and would be interested in pursuing your
candidature, would you kindly complete snd reburn to us the

sssss enclosed Personal History forms,

e event that you are interested, we would appreciate
ndication of the date of your availability.

We hope to have the pleasure of hearing from you soon,

Sincerely youyrs,

an Carlo Treggi

Gi
Aasistance Recruitment Service

Mr, Christopher Brennen
3840 Mayfair Drive
Posedena, California 91107
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':l) Delivar J.octurea to the ensineera of
.CWPRS 4n the aubject of clear vater
_;ntodynamic pumps. - The subject would - .
‘include centrirugal punp theory, pump
- design and development, pusp construce
tion end rerformance, water hammer, : .
- vibration and neise in hydraulio machie -
* nery, . cavitation 4n ¥4 pumps, model and
prototypo testing of pumpu etc.

u) Bupply 1eetur¢ notes atleast one month
i 4n advance of the arrivel of the ~
- sensultant for duplication and distr.{- ;
bntion amngnt pn.rticip-ntl. )

1?) Buhn:lt a raport on tht m:lgnmnnt at
<> the end of the migmnnnt.

_,‘Rumnh engimer wlth proven experim.
. 'and speeialisatien in the field ot S
’mtodynuie Pumpse BT T F g




UNITED NATIONS
DEVELOPMENT PROGRAMME

TELEPHONES : 445550-51- 52
1 445203,445604
1 445806,445652

Referance :

IND/72/0k2/3

ageFa IS

UN/ UNDP PROJECTS AT CABLE : CEWAPORES, POONA
CENTRAL WATER & POWER RESEARCH STATION TELEX : PN 0145390

P. O. Khadakwasla Research Station,
Poona-411024, India.

' 22 August 1978

Dear Dr. Brennen,

Thank you very much fer your letter of 10 August 1978
and your willingness to undertake a consultancy assignment at
our Research Station. I appreciate your difficulties to acco-
mmodate a six-week assignment in your busy schedule, Please
let me know whether a four-week assignment will be convenient
to you.

I may mention that we are also inviting a few other
consultants in 1979. Our practice with respect to the con-
sultancy assignments is that we plan the programme of the
consultants well in advance so that all formalities connected
with UNDP and Government of India are completed in time. Besides
we also commit a group of officers who have to be associated
with the consultants during their assignments. This is done
with a view that we are able to pay maximum attention to the
consultants and at the same time ensure that the programmes of
work outlined are implemented effectively. We would also like
to ensure that your consultancy assignment does not clash with
other important engagements. For this reason, may I request
you to please let me have some idea about the period convenient
to you so that we could plan the programme accordingly. Upon
hearing from you, I will alse advise the United Nations to con-
tact you for finalising other arrangements.

With regards and looking forward to the pleasure of
welcoming you to Pune,

Yours sincerely,
P.C.Saxena
Dr, Christopher Brennen, Project Director
Division of Engineering &
Applied Science 104with,

California Institute of Technology,
Pasadena, California 91125,

UsSahs



UNITED NATIONS
DEVELOPMENT PROGRAMME

TELEPHONES : 445550-51- 52 UN/ UNDP PROJECTS AT CABLE : CEWAPORES, POONA
1 445203,445604 CENTRAL WATER & POWER RESEARCH STATION TELEX : PN 0145-3%0
: 445806,445652

P. O. Khadakwasla Research Station,
Poona=-411 024, India.

Reference : IND/?1/601/3-—CB
23 June 1978

Dear Dr. Brennen,

My colleague Mr. C.P.Venkataraman has mentioned to
me about his meeting you at Pasadena during his visit last
April as a United Natioms Fellow. He was very impressed by
the research being done in your department at Caltech and
by your earlier work at NPL which he had visited in 1967.

Mr. Venkataraman has already mentioned to you that we
are setting up a hydromechanics laboratory for research on
pumps, with UN assistance. A Cavitation research laboratory
is already in existence wherein turbines can be tested.

Under our UN Project we have provision for inviting
experts such as yourself from abroad te train our project
engineers through lectures and discussions with particular
reference to turbomachinery. One of the areas in which we are
interested is that of design development of rotadynamic pumps
and pump test techniques. I wonder whether you would find it
possible to spare some time from your busy schedule to come
over to India and guide us in this area. The consultancy posi-
tions have a duration of up to six weeks and we would be glad
to have you for that duration. If you, however, find that your
schedule cannot accommodate such a long absence from Caltech,
we would be willing to consider a shorter duration which could
be made more effective by careful planning through correspon=
dences. I would be grateful if you would let me know whether
you could accept such a consultancy assignment and if so the
duration and dates of your convenience. On receiving a favou=
rable reply from you I would contact the United Nations in
order that they may approach you formally with regard to the
terms and arrangements. For this purpose we would require six
copies of your bio-data indicating name, date of birth,

coel/=




Coastal Engineering Research Centre and
Development of Hydraulic Instrumentation Page No. 2

nationality, educational and professional qualifications,
list of publications etc.

— I enclose a copy of our brochure and look forward
to the pleasure of welcoming you to Poona.

With regards,

Yours sincerely,

L

P.C.Saxena
Project Director

Dr. C. Brennen,

Department of Mechanical Engineering,
California Institute of Technology,
Pasadena, California,

U.S.A.
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UNIVERSITY OF OXFORD

L. C. WOODS Mathematical Institute
Professor of Mathematics (Theory of Plasma) 24-29 St Giles
Telephone 0865 54295 Oxford OX1 3LB
LCW/PF

Professor Christopher Brennan,
Division of Engineering and
Applied Science,
California Institute of Technology,
Pasadena,
California 91125,
U.S.A. 12th June 1980

Dear Chris,

Looking through my files, I see that you have not replied
to my letters of lst February 1979 or 31 October 1979. 1In
these letters I mentioned a contract that had been sent to you
from 0.U.P. for your book on cavitation. Have you given this
project up? and if so could you suggest someone else who
might be prepared to write the sort of book you had in mind.
Personally I think it is a pity for you not to write a book at
this stage in your career.

I suppose the time is long since passed that you would wish
to return to this country to an appointment in Oxford. The man
we appointed in Balliol when you were an applicant (John
Bridgwater) has just accepted an appointment as Professor of
Chemical Engineering at Birmingham. Balliol 4s-about—kte-
advertisedh replacement and I am on the selection committee both
for the Department of Engineering Science and the college.

The professor we are seeking is somebody working in 'Mechanical
Engineering', broadly interpreted. This means someone to teach
Fluid Dynamics, Thermodynamics and similar topics. The salary
for a person of your age would be something like £16,000 or
£17,000 p.a. when college perks are added.

Please give my regards to Philip Saffman.

Yours sincerely,

.
A
£

M,

L.C. WOODS

¥

~r M 1T DeacenharA+



Office of the Director

BROOKHAVEN NATIONAL LABORATORY

ASSOCIATED UNIVERSITIES, INC.

Upton, New York 11973

(5616) 345- 3336

May 12, 1980

Dr. Christopher Brennen
360 Olive Tree La.
Sierra Madre, CA 91024

Dear Dr. Brennen:

Enclosed for your records is a signed

and approved copy of a supplement covering
your services as a Consultant to Brookhaven

National Laboratory.

Sincerely yours,

LM\

R. Christian Anderson
Assistant Director

RCA/am

Enc.



CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA, CALIFORNIA 91125

OFFICE OF THE PRESIDENT 340-32 TELEPHONE (213) 795-681}

March 31, 1980

Dr. Christopher Brennen
360 Olive Tree Lane
Sierra Madre, California 91024

Dear Dr. Brennen:

The Executive Committee of the Board of Trustees,
at its meeting on February 11, 1980, authorized an
increase in your salary to $36,000 per annum, effective
October 1, 1980.

We fully recognize the importance of the contribu-
tion that the Faculty makes to the continuing success
of Caltech as a research and educational institution.
We greatly regret that inflation diminishes so much the
helpfulness of the salary increases that we are able to
make this year.

The Institute's contributions to your benefit pro-
grams will be adjusted in accord with your new salary
and these will be reflected in the statement of benefits
you will receive later in the year.

Sincerely,

Marvin L. Goldberger

cc: Provost




BROOKHAVEN NATIONAL LABORATORY
ASSOCIATED UNIVERSITIES, INC.,

Upton, New York 11973

Office of the Director (516) 345- 3336

August 1, 1980

Dr. Christopher Brennen
360 Olive Tree Lane,
Sierra Madre, California 91024

Dear Dr. Brennen:

I am happy to inform you that your consulting fee
has been increased to $305 per day, plus reimbursement of
travel and subsistence expenses, Therefore, it is necessary
that a new contract .be executed which will be effective
from July 28, 1980 through July 27, 1981,

Please sign and return both copies. Upon comple-
tion, a fully signed and approved copy will be sent to
you in the usual manner. This contract is to provide.
for intermittent services of a day or two at a time, and
not, in general, for continuous periods of more than a
week.,

I trust the above arrangements are satisfactory
and we look forward to having you continue to work with
our staff,

Sihcerely yours,

-WM"‘,\

‘R, Christian Anderson
Assistant Director

RCA/am
Enc.




CONSULTANT AGREEMENT SUPPLEMENT
|

SUPPLEMENTAL AGREEMENT NO. 2 ,dated as of April 17 1980,
to Contract No. 2541 (hereinafter called “the Contract”), between ASSOCIATED

j UNIVERSITIES, INC., Upton, New York (hereinafter called “Brookhaven’) and
| Christopher Brennen Social Security No. 553-92-4055

(hereinafter called “the Consultant™).
WITNESSETH:

WHEREAS Brookhaven has heretofore entered into the Contract with the Consultant for the
rendering of Consultant services; and

WHEREAS the parties wish to extend the term of the Contract;
NOW THEREFORE THE PARTIES AGREE AS FOLLOWS:

1. The expiration date of the Contract as set forth in paragraph 1 thereof, is hereby changed to
4/15/80 - 4/14/81

2. Except as herein specifically amended the Contract shall continue in effect without change.

Limited to 40 days for the period
IN WITNESS WHEREOF the parties hereto have executed this supplemental agreement as

of the date above written.

, INC.

Form 1740 B




CONSULTANT AGREEMENT

B-0908

(new)
This CONTRACT No. 2870, dated August 1, 1980  isbetween ASSOCIATED
UNIVERSITIES, INC., Upton, New York (hereinafter called “Brookhaven”) and

Christopher Bremnen, Social Security No. -553-92-4055
of Sierra Madre, California (hereinafter called the “Consultant”).
WITNESSETH:

WHEREAS Brookhaven has contracted with the United States of America (hereinafter called
the “Government”) represented by Department of Energy (hereinafter called “DOE”) under Con-
tract No. EY-76-C-02-0016 to perform certain work; and

WHEREAS the Consultant is willing to render services as an advisor to Brookhaven with
respect to a portion of said work;

NOW THEREFORE THE PARTIES AGREE AS FOLLOWS:

1. This contract shall commence on July 28, 1980 ° and continue through
July 27, 1981 , during which time the Consultant shall perform such of the
following services as Brookhaven may from time to time request:

Department of Nuclear Energy

2. Brookhaven shall pay the Consultant for his or her services hereunder at the rate of $§ 305/day*
for each full day consisting of eight (8) or more hours, upon the presentation to Brookhaven at
the end of each calendar month of the Consultant’s bill specifying the number of days (including
fractions thereof) during such month on which he has rendered services hereunder.

Brookhaven shall also reimburse the Consultant for transportation, subsistence and lodging
expenses incurred by the Consultant in the performance of his or her services hereunder to the extent
and on the conditions set forth in Brookhaven’s travel policy at the time in effect; provided, that the
Consultant not be reimbursed for subsistence expenses for more than 20 days in any continuous pe-
riod of time without DOE approval. For purposes of reimbursement, as herein provided, the Con-

sultant’s base shall be deemed to be  Siertra Madre, California

Brookhaven shall also reimburse the Consultant for expenditures for the services of a typist at
a rate not to exceed $5.00 per hour, upon the basis of receipted bills therefor, but for no other ex-
penditures for services except as expressly authorized by Brookhaven in advance in writing.

3. During the course of the work under this contract and upon its completion, the Consultant
shall furnish reports as requested by Brookhaven summarizing his or her services hereunder, making,
in accordance with the provisions of paragraph 4 hereof, a complete disclosure of any and all inven-
tions made or conceived during the course of his or her services hereunder, and certifying in writing
that such disclosure is complete. Brookhaven may withhold all or any part of the payment due the
Consultant hereunder until the above requirements have been fulfilled and until patent clearance
covering the Consultant’s work under this contract has been granted by DOE.

- *Limited to 40 days for the period

Form 1741E




Services, to 4
youth, . |

%,

Mr. Wilfred Macauley
Brennen, F.R.C.S., . Cranagh
Dhu, Magherafelt, receives
the O.B.E. for services fto
the welfare of youth in
Northern Ireland. -

Chief Commissioner for
Scouts in the Province, he is
senior consultant surgeon at
the Mid-Ulster Hospital.

A native of Belfast, Mr.
Brennen is a founder mem-
ber and .now President of
the Northern Ireland Mar-
riage Guidance Council. He
is also President of the
Mid-Ulster Branch® of the
Spina  Bifida .and- Hydro-
cephalus Association, L

He is a Commander of the
Order of St. John of Jeru-
salem and Chairman of the
County Londonderry

NSPECE
When the Mid - Ulster
Hospital — converted from

o S T the town’s old Workhouse —

- came into existence in 1945,
b MR’ W’ M. BR’ENNEN Mr. Brennen was the first to
o RS be appointed to the medical
and nursing staff. He super-
vised the formation of the
medical and nursing teams
to man the new hospital in
those early days and it is in
great wmeasure - due to his
skill and ability that the
hospital enjoys its present
high reputation.

sy s e
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