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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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Minutes of the September l6, 17 and l8 Meeting 
to Review the SNAB-50/SFUR Program 

Reference: Letter, W. H. Pennington, U. S<> Atomic 
Energy Ocmmlsslon, to W. Doll, Pratt & 
Whitney Aircraft, dated-«Sest«9btt» 

DaU September 2^, 1963 

cc: R. I. Strough 
£. R. Dytko 
R. W. Kelly 
J. W. Helntz 
R. M* Meyer 
H. C. Qray 
G. U. Barks 
W. G. Kennedy 

CLASSIFICATION IZED Cffl^ GROUP 

This m^norandtm is a summary of a meeting held at CAMEL on Septanber 16, 
17 and 18 to review the SNAB«50/SRIR program with representatives of the 
AEC Division of Reactor Develonnent, SNAP-50/SPUR Office, the USAF Aero­
nautical System Division, AlResearch Manufacturing Company and AEC - CANBL 
Project Office. The eigenda for the meeting, as outlined in the reference 
letter was: 

1. Discussion of F&s(/A-CANEL organization with emphasis on the SMB-^o/ 
SPUR program and the heat transfer programs. 

2. Discussion of AlResearch organization with emphasis on the SNAP-^/ 
SHIR program and the heat transfer programs. 

3. Discussion of contrEu:tor responsibilities and relationships for the 
heat transfer program (moderated by Col* Douthett). 

k. Tour of heat transfer facilities and test areas including the pro­
posed prototype boiler test facilities. A discussion of the general 
arrangement drawings of the boiler test facilities should be present­
ed by F8s(fA. 

^. Discussion of heat transfer program to cover the following Items: 

Boiler Data DOCUMENT ISUNUWiritD 
OliTRlBUTlONOFTHlS 

1. Review in detail available boiler data from ?8Hk tests. 

2. Discuss new data required* 

3. Discuss analytical techniques and formulate analytical ap­
proach to be used in unified program. 

# 1 Tl 
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6. 

b. Review test loops In detail in regard to instrumentation and 
operation. 

c. Resolve any differences that may exist with respect to the 
thermodynamic, chemical and physical properties of the working 
fluids. 

Discussion of comments on Preliminary Design Specifications; CANEL 
report CNIM-5118 and AlResearch report S3f-5570-R, Rev. 1. 

A genereil tour of CANEL facilities to begin with a visit to the 
Machine Shop and the special purpose laboratories as time permits. 

Personnel present for the meeting were: 

AEC - SNAP-50/SPUR Office 

USAP-ASD, SNAP-50/SPUR 

AEC - CANEL Project Office 

AlResearch, Pboenlx Division 

AlResearch, Los Angeles Division 

P8el/A, CANEL 

E« Douthett 
H« Rochen 
G. Leighton 
R* Slpencer 

C. Delaney 
R* Self 

H* Pemlngton 
F* Haines 
C* McF^land 
C* McOolley 
R. Egli 

J* Dannan 
R. Qruntz 
W. Bowler 
D« Walley 

J. Killackey 
P* Berenson 
K. Parker 

W. Doll 
N* Frazler 
R* Kelly 
J. Helntz 
R* Strough 
£. Dytko 
H* Means 
A. Centofantl 
J* Murphy 
N. Works 
W. G^ay 
D* Randall 
J. Horan 
£• Bernstein 
J. Walton 
P. Berry 
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The summary is presented eis three separate discussions; I) Heat Transfer, 
II) Powerplant Integration and III) Program Management. 

The major decisions made and agreements reached were: 

1. CANEL will provide AlResearch with capabilities of the present 
stairOess steel heat transfer stand not later than IO/1/63. 

2. All parties to the meeting sigreed to the responsibilities of 
AlResearch and PSsWA-CANEL with regard to development of tiie 
boiler and condenser as the responsibilities are presented in 
Section III of these minutes. 

3. CANEL will provide AlResearch with a copy of CNIH-5050, SNAP-50 
Rwerplant Development Plan by IO/1/63. 

4. AlResearch will provide CANEL with envelope information on the 
boiler, turbo-altenoator and condensers in time for incorporation 
in the 11/15/63 preliminary powerplant design. 

5. AlResearch materials personnel will visit CANEL to discuss and es­
tablish materiekL and process specifications. Date to be established. 

6. Working relationships between contractors agreed to are covered in 
Section III of these minutes. 

I. Heat Transfer 

The heat transfer meeting held on September 16 and 17^ I963, was con­
cerned primarily with items h and 5 of the referenced letter. The 
meeting was attended in part or in total by the listed attendees with 
the exception of C. E. McColley of the AEC-CANEL Project Office and 
W. Doll, W. 0. Geiffin, P. I. Berry, J. W* Walton, and N* J. Works of 
P&WA-CANEL. 

The September 16 session began with a presentation "by H* E. Means of 
heat exchanger development at ITatt & Whitney Aircraft and was followed 
by a tour of the Heat Exchanger Laboratory conducted by R, W. Kelly. 
Bast and present installations and proposed modifications for two boiler 
test facilities were discussed. K* Parker of AlResearch presented a 
preliminary design layout of the proposed SNAP-50/SPUR boiler for review 
and comments. D. G. Randall presented the status of the boiler test pro­
gram at CANEL and results. This presentation was followed by a tour of 
the GenereuL Laboratory and of heat transfer test rigs in the Shop Labora­
tory. The remainder of the meeting was spent discussing heat transfer 
and physical properties data of the working fluids. 

On September 17, the heat transfer discussions were continued and were 
followed by a tour of the Machine Shop to review the columblum fabrica­
tion procedures and facilities. 

Pertinent details of the meeting follow: 

1. Heat Exchanger Development 

The development program for llquid-to-liquid heat exchangers over 
the pa^t 9 years at ' ^ " t l ilYlllffirKiJtfiflMtli^i presented. In 
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particular, the transition from the first Z- and U- shaped ex­
changers to the current hockey stick design was discussed and 
reasons for the adoption of the cvirrent design, primarily fab­
rication difficulties, were presented* Tube-to-header joint 
development during the same period was also presented. Hioto-
graphs and physical specimens of cvtrrent joint techniques were 
shown. 

The current heat exchanger program, including the columblum 
heat exchangers currently on test as part of the non-nuclear 
system test, was described* Heat exchanger canponents and an 
Gissembled exchanger of the current design were displayed and a 
brief explanation of current fabrication procedures was given. 
Finally, the procedures for maintaining cleanliness of the col-
taablum parts during fabrication were presented, (Enclosure I-l). 

2. Tour of Heat Exchanger Laboratory 

A review of previous heat exchanger tests depicting equipnent and 
piping was presented* A schematic of the present colunbium and 
stainless steel systems was also presented and a tour of the build­
ing was m ^ e to review the present installation* Modifications re­
quired to the laboratory for two boiler test facilities and the sche-
dide for the ccnpletion of the facillly and start of testing were 
discussed* A line flow schematic representing components and func­
tional operation of the system and an isometric piping drawing show­
ing installation of the piping and boiler into the test chamber were 
presented* 

3. Rresentation of AlResearch Boiler Design 

K* TarlsBV presented a preliminary layout of the px-oposed U-shaped 
SNAP»50/SFUR boiler design for comnent and an oral critique was 
made during the meeting* The U-shaped design was proposed for rea­
sons of flow distribution and ability of the U-tube to compensate 
by axial growth for thermal stresses due to the increase of wall 
temperature resvilting from oscillation of the liquid vapor interface 
along the tube* R* W* Kelly pointed out somie of the fabrication pro­
blems that CANBL had experienced in the fabrication of this type boiler* 
K* Barker felt that the shell could be bent into shape such that rea** 
sonable tolerances would permit sliding it over the tube bundle* He 
£d80 pointed out that for stable operation eeush tube would be orlficed 
to coBQiensate for the required different lejigth tubes* K* I^ker 
left the boiler layout with R* W. Kelly for information* 

*̂ Status of Boiler Test Program 

D* G. Randall presented the status of the boiler test program at 
CANEL. The essence of this presentation may be found in CNLM-5224 
except for additional heat transfer data that was presented. 

K» Barker inquired into what tests were planned for the existing heat 
transfer rigs. D* G* Randall e3q)lained that CANEL is considering 
ribbon-tube and other shapes, such as dual diameter tubes and internal 
finned tubes. G* Leigleton sisked if boiling on the shell side had 
been considered. J. J. Horan stated that a high fluid velocity woiad esdsl 
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if boiling took place and that it would require an extended 
development program to obtain a boiler for this condition. 
P* Berenson asked where the conductivity of lithium values were 
obtained and was provided with a list of physical properties 
data conrpiled and recooanended by S. Kapelner of CANEL. Al­
Research requested specifications for the CANBL stainless steel 
heat transfer rig and R. Kelly agreed to svcpply them. Following 
these discussioxis, a tour of the General Laboratory and boiling 
heat transfer rigs was made. 

The remainder of the meeting was spent discussing data reduction 
procedures and physical properties data to be used for both fluids. 
AlResearch discxissed briefly their program for diffusion bonding 
ribbons inside tubes by swaging tubes onto the ribbon and then 
heat treating. The program of Cb tube-to-header joints weis pre­
sented by V* P. Treciokas. D* G* Randall presented a preliminary 
layout of the sine wave boiler for comments and the layout was 
given to AlResearch representative for review. 

J. Kil£u:key and K. Barker toured the CANEL Machine Shop to review 
the columbivm meuihining, welding, in^)ection, heat treating and 
cleaning facilities* P* Treciokas elaborated on the iorportance 
of maintaining controlled atmosphere while welding columblum* He 
pointed out that an inert atmospthere of less than 2.5 ppm of 0^ 
and 10 ppn of moisture mxist be maintained during weldiixg to prevent 
weepeige through the weld dtiring high temperature operation in lithium. 

II. Bawerplant Integration 

The meetings were held September l£, 17, I8, 1963 to discuss in detail 
the critique of CNIM-5II8, R'el.lmlnary Powerplant Specifications and 
to discuss problems relating to overall poweirplant design and control. 
The meetings were attended at various tines by: 

USAF-ASD 

CANEL AEC 

AlResearch 

CANEL (P&WA) 

C* Delaney 

R* Egley 

J* Dannan 
W. Bowler 
D. Walley 
R* GtTuntz 

S. Murphy 
W* (&>ay 
N* Works 
J. Helntz 
J* Walton 
W* Gaffin 
P. Berry 
N. Frazler 

The specific topics discussed are sunmarlzed below with conclusions, 
where applicable* 

1* Boiler preheater - The discussions cent^.^< om "ttiree areas: a) The 

•oypj-̂  gyjjfflitll iifHtif*^'^'' ̂  powerplant weight possible Increase Ip 
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and radiator area; b) Improvement of boiler stability; and c) 
The structtural problem of boiler design with a high AT across 
the potassium inlet tube sheet* The boiler design personnel 
felt that the structviral problem could be effectively designed 
arouiul and that the preheater outlet ten̂ perature, xising potas-
slxzDi as the heating fluid, was not high enough to enhance boiler 
stability. The luiprovement in efficiency, weight and area due 
to the preheater is modest and does not seem to warrant the added 
coorplexi'ty caused by addition of the preheater to the potassium 
circuit. For these reasons, the preheater was eliminated from 
the powerplant. 

2* Redundant radiators - The radiator segmentation criteria to be 
used for the first flight powerplant will be a 0*9 probabllily 
of 3/lf power in 10,000 hours. Vehicle consideration may limit 
the allowable radiatcnr area that can be carried and are the pre­
dominant consideration in this decision. PS^A will determine the 
powerplant conditions resulting from radiator segaent failxures. 

3. Powerplant frequency - The AEC program office has designated the 
user frequency as 3200 cps. It was agreed that a lower frequency 
is required within the powerplant for pump drive motors and other 
auxiliary equipment and that this frequency would be supplied by 
an additions^, alternator on the main turbo-alternator shaft. PSiWA 
expressed the desire that this lower frequency be I4OO cps in order 
to increase the motor develcq̂ inent flexlbili-tŷ  permit the use of 
EM pumps in the powerplant should current studies indicate their 
feasibllll^ and permit the use of i«00 cps technology and equipment 
throughout the development program. AlResearch will study the 
mechanical design of a two pole kx} cps generator at 60 KW, 0.6 
power factor for this application and will advise FSMA within a 
month as to its feasibility. 

k» 'Barallel versus series flow reactor coolant pumps in modular power-
plants - AlResearch has ̂ qposed the use of two reactor coolant pwps • 
in series in multi modular powerplants* This will be studied further 
by PS^A« No conclusions were reached* 

5* Startiqp - A general discussion of startup was held and centered about 
whether or not the turbo-alternator could be liquid filled during start 
vqp* It was concluded that a great deal of further effort is required 
in this area and studies will be continued* 

6* Radiator configuration - A discvission of cylindrical and planar radia­
tors, including shield effects, was carried out but no conclusions 
were reached. Since powerplant support is involved in this decision, 
vehicle contractor input Is required. Powerplant studies of both 
configurations will be continued to define relative advantages and 
to Identify the constraints in̂ posed by each configuration. 

7* Condenser - Jet Pun^ • Agreement was reached on a parallel segnented 
condenser arrangement* The jet ptarqp requirements in the power con­
version loop were discussed but no conclusions were reached* 

8* Auxiliary Cooling ^sten - It was agreed that segmentation in the 
auxiliary cooling system was desirable* Studies will be carried out 
by PSjKA to determine the best method of ̂ ^knikig segmentation con-
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slstent with the main radiator. 

9. Powerplant weight - It was agreed that reports on powerplant 
characteristics would include a tabulation of powerplant weight. 
This tabulation will contain only those components which are part 
of the mission weight with the powerplant operating. 

10. Rrogram planning - AlResearch provided PSWA with a copy of report 
SX-5l*47-R "Spur Development Plan." P&WA is to send to AlResearch 
a copy of CNUM-5050 "SNAP^50 Powerplant Development Plan." It was 
agreed that the flight test goals require further definition. 

11. Control - AlResearch has assumed the need for a full power parasitic 
load to handle significant instantaneous electricsLL load changes. 
This reduces, somewhat, the complexity of a control system since 
reduction in reactor power and temperature with reduced electrical 
load would not be required except to conserve fuel bumup. These 
comments will be cosasidered in the P8WA design effort on the power-
plant control. 

12. Powerplant Design - PSljWA drawing l^lOlBUz was reviewed brelfly. Al­
Research will furnish PSsWA with envelope drawings of the boiler, con­
denser and turbo-alternator so that they may be incorporated in the 
preliminary powerplant design to be completed by II/15/63. 

Ill, Rrogram Management 

The meeting was held on September 17, I963 with limited attendance, to 
discuss contractor responsibilities for SNAB-50/SPUR and the general pro­
cedures to be followed by the contractors in fulfilling these responsibili­
ties. 

Tbs meeting was attended by: 

AEC SNAB.50/SPUR Office 

AEC CANEL Project Office 

USAP-ASD-SNAP-50/SPUR 

AlResearch Manufacturing Oompany 

?mA - CANEL 

Col. Douthett 
L. Leighton 
H. Rochen 
Major R. Spencer 

H. Pexmington 
R. IfcFarland 
C. McOolley 

J. Self 

J. Dannan 
W, Bowler 
D. Walley 

W. DoU 
R. Strough 
N. Frazler 

(This meeting was preceeded by a meeting attended generally in which 
W. Doll and J. Dannan presented respective organizations* No minutes 
will be presented of the meeting on organization but applicable func­
tional organization charts, are. QjacJggfipU ̂  See, gnolosures II-l and III-2)* 
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Col. Douthett opened the meeting at about 12:00 by presenting the 
responsibilities of AlResearch and P&WA - CANEL with respect to the 
boiler and condenser programs. (Enclosure III-3). J* Self qxies-
tloned CANEL's responsibility for approving the boiler and condenser 
designs. A general discussion was held and Col. Douthett stated that 
the responsibility would stand as written. 

The subject of wcxrking relationships between AlResearch and CANEL for 
the purpose of powerplant integration was discussed. A recommended 
list of working procedures was presented by R. I. Strough. These 
were: 

1* The technical Interface at CANEL will be N. Frazler. This 
will Include powerplant design, system problems, changes to 
component parameters, etc* It will also Include component 
development interface problems on Initial contact; detailed 
work to be accon5)lished by engineers directly involved once 
working relationships have been established* For the boiler 
program, AlResearch will deal directly with R* Kelly and his 
groixp. J* Dannan designated D* WfuLley at Phoenix as the 11a-
son man tur AlResearch and K* Barker at Los Angeles as the Al­
Research project engineer for the boiler program. 

2. Meetings, visits and correspondence will be conducted as re­
quired to accoog;>llsh the designated responsibilities. These 
will be handled on a direct basis between AlResearch and W/fk-
CANEL. 

3. N. Frazler and D. Walley will be notified of all visits and 
meetings between any parts of the two organizations before the 
fact. 

k* N. Frazler is responsible for notifying the CANEL AEC Project 
Office of such meetings and/or visits. D. Walley will have the 
responsibility for notifying USAF-ASD Office. 

5. Copies of all written correspondence involving technical infor­
mation and/or decisions will be sent to N. Frailer, J* Dannan, 
R. McFarland (AEC - CANEL Rroject Office), Col. Douthett, and 
C. Armbruster, AF-ASD, Vhrlght Field. 

6. Oral communications involving technical inforxttation and/or deci­
sions will be followed by written confirmation within 5 working 
days and copies as above* 

7. All meetings and visits to be documented by host organization 
within 5 working days with copies as above. 

8. A log of meetings a M visits will be maintained by the approp­
riate working groups. It will contain date, place, attendees, 
subject and conclusions. 

9. Powerplant design review meetings will be held at CANEL every 
three months. The first such review is scheduled for I2/IO/63. 
This date has been changed from the date of I2/17/63 originally 
discussed because of travel difficulties in late December. If 
no objection to the date is voiced prior to II/1/63, it will be 
asfilattSd; t31|LdV "P^&i^&i ^^^iW]BM&t^'°^J^*'*^^^ scheduled 
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times will be held at the request of either contractor or 
of the government agencies. 

10. CANEL will receive AlResearch reports as part of normea dis­
tribution and vice versa. CANEL will assume the responsibility 
of keeping the AEC informed of the status of the powerplant 
through existing reporting systems. 

11* PERT will be the means of establishing programs and monitoring 
progress. Details will be worked out between CANBL and Al­
Research for every application of PERT to the SNAP-50/SHJR pro­
gram. 

12. All remarks apply to radiator and vehicle contractors when 
designated. 

13. It is recognized that resident engineers may be required at either 
or both locations. These will be provided as required by the 
job being done. 

These procedures are listed as they were accepted after discussions. 

The December date was questioned as the first design review date. It 
was e:9lalned that this date was selected as consistent with the date 
of 11/15/63 for completion of the preliminary powex^lant design and re­
vision to the design specifications. It was conclxided that the Dec^nber 
date was 6M;ceptable. 

Program planning was discussed and R. I. Strough stated that CANEL per­
sonnel were in the process of studying possible programs as a function 
of major goals and projected funding. At an appropriate time, a recom­
mended program will be presented to the AEC. 

AlResearch was asked if they could indicate development programs includ­
ing schedules and costs, for components designated AlResearch responsibl- . 
llty. J. Dannan provided CANEL (N. Frazler) with a copy of report SY-5W<7R 
which had been prepared at the request of the Air Force. Ihe infcMinatlon 
contained in the report will be used for planning purposes. 

The materials work at ORNL was discvissed and it was agreed that ORNL 
would work directly v±th AlResearch on work associated with the Cb -
stainless steel bi-met£LLllc joint. 

The need for a vehicle contractor was discussed since vehicle constradLnts 
affect the powerplant arrangement and may affect coorponent designs. Col. 
Douthett established AlResearch as responsible for vehicle information in 
conjtinction with radiator work now in progress* 

W. Doll assured AlResearch that CANEL was open to AlResearch personnel 
for the purpose of sharing CANEL's engineering, fabrication and test ex­
perience* Col* Douthett inquired about establishing material specifica­
tions* N* Frazler stated that such specifications are Included in CNIM-
5118. It was agreed that AlResearch metallurgists will visit CANEL to 
discuss specifications and that CANEL specifications will be made avail­
able for study. A set of accepted specifications, agreed to by both con­
tractors, will be issued by CANEL. The meeting was closed at I310. 
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CB-ALLOT mOCUREMENT, WEIPING & ANNEALING TECHNIQUES 

Material specifications closely control Interstitial content (oxygen, nitrogen, 
carbon and hydrogen) as well as other elements^ additions. Close ll£iison is main­
tained between the materials laboratory and vendors supplying the various refractory 
alloy mill products. 

Incoming material to be used for liquid metal application is 100 percent Inspected 
by non-destructive techniques Including X-ray, ultrasonic, fluorescent penetrant 
and mechanical inspection. Spectrographic and chonical analyses are made on each 
heat or lot material. 

Material is thoroughly cleaned prior to welding and heat treat operations by vapor 
degreasing, alkali imerslon, acid pickling, domestic and demlneralized water rinsing. 
Drying is accooxplished by use of argon gas and of infra red laa^s. Cleaned material 
is wrapped in argon filled polyethylene bags. Personnel handling cleaned parts 
wear clean white nylon gloves. Packaging, assembly, loading of welding chambers 
and heat treat retorts are accomplished in a clean room having controlled tempera­
ture of 72 ± 2F, relative humidity of less than 20 percent and a particulate matter 
content not to exceed 100 airborne particles per cubic foot. 

Welding is accooiplished in atmosphere chambers using manual and semi-automatic tungs­
ten arc inert gas shielded processes (T.I.G.). Two techniques are employed, depen­
dent on chamber size to attain and maintain hi£^ purity inert atmospheres during the 
welding cycle. The larger room type chambers are equipped with recirculating puri­
fication systems emplc^lng titaniun sponge and molecular sieve units for ranoval of 
oxygen, nitrogen and moisture. 

Walls of smaller and intezuedlate size chambers are of double wall construction 1x> 
allow steam heating to temperatures of 250F to 3OOF during chamber evacuation to 
vacuums of 0.1 micron or better to accoê ilish off gassing of adsorbed moisture on 
parts of chamber surfaces. During the welding cycle walls are cooled by circulat­
ing cold water to prevent heat vip and thus inhibit further off gassing* These 
techniques maintain inert atmosphere in the chambers to a maximun oxygen content 
of 2.5 ppm and a maxlmvmi moistvire content Of 10 ppm* Oxygen and moisture content 
of chamber atmosphere is continuously monitored throughout the entire welding cycle 
to instire the above limits are not exceeded* 

All welds are heat treated at 220QF for 2 hours in an argon atmosphere for the three­
fold purpose of 1) reducing welding stresses 2) oveiaging fusion zone to prevent 
an aging phenomenon and subsequent loss of ductility in the range I50OF to 17OQF and 
3) enhancing corrosion resistance to certain liquid metals by effecting grain boun­
dary micro-structural changes. 

Tantalim foil wrapping of cleaned parts and the use of colimiblimi chips as getterlng 
media In the heat treat retorts in conjunction with continuous monitoring of atmos­
phere allow the heat treating of columblum alloys without contamination pickup* A 
combination of baking, purging and retort evacuations at îtOOF and 60OF is used to 
exhaust the majority of adsorbed moisture prior to elevated temperature expos\ire. 
During heat treat cycle maximum oxygen and moisture limits are controlled to 2.5 
I ^ and 1^ ppm respectively* 

The argon header system contains gas having a total contamination level for oxygen 
and moisture of approximately 1*5 ppm* 

ENCLOSURE I-l /*|^». 



iK
'A

l' •" 

if. 

si 

ah 

H
i 

iff 

i"*^'"'O
lN

tf At 



I 

AtRESEARCH 

LOS ANGELES 

V . P . ft M6R. 

J . CRAWFORD 

CH. ENG. 

J . MASON 

C H I E F . 

HEAT TRANSFER 

SYSTEMS 

R. (MUELLER 

PROJ. ENG. 

SNAP.50/SPUR 

BOILER 

K. PARKER 

ENCLOSURE I I I - 2 

^•-^^^i^f-^ L;,. Miiifetfililf 

A1 RESEARCH 

PHOENIX 

V . P. ft M6R. 

t . E. SPEER 

1 
CHIEF ENG. 

H. SCHELP 

J_ 

1 

SR. PROJ. ENG. 

SPECIAL PROD. 

L . S I X 

PROJ. ENG. 

SNAP-50/SPUR 

J . DANNAN 

1 

1 

1 

J 

1 

POWER 

CONVERSION 

COMPONENTS 

R. GRUNTZ 

LIAISON 

D. WALLEY 

1. 

BOILER 

J . BOBBART 

1 

1 



•• •*• • • • •• •• • • « • • • • • • • • • • • « « • • • • • • • • •*• « • « • • • • • • • • • • » 

September 6 , 1963 

RESPONSIBILITIES FOR SNAP-50 
BOILER DEVELOPMENT 

P&WA 

1 • Overall powerplant system design to Include the specification of lithium pressures, 
temperatures and flow rates to AlResearch for use In the boiler design. 

2. Testing of the full-scale refractory metal boilers and condensers in the Boiler Test 
Facility at CANEL^ using AlResearch engineers to monitor and assist the testing. 
This includes responsibility for preparation of test procedures utilizing AlResearch 
test plans. 

3 . Operation of existing boiling liquid metal test loops at CANEL. Tests to be performed 
will be coordinated with AlResearch and modified so that the results of these tests 
contribute directly to the AlResearch development program. 

4 . Review and approval of the AlResearch boiler and condenser design from the stand­
point of system compatibility, fabrlcablllty, component integrity, and safety of 
operation. 

AIRESEARCH 

1. Boiler and condenser design and development. 

2. Providing design parameters for the assigned components to Prott & Whitney Aircraft 
for review and modification as required for Integration Into the total powerplant and 
contro! system design. 

3 . Development through the design of full-scale refractory metal components, to Include 
fabricating and testing of prototype models (gloss-^reon, and Haynes-25-potassIum). 

4 . Providing the instrumentation necessary for performance and endurance testing of the 
full-scale units. 

5. Providing Pratt & Whitney Aircraft the test plans for the full-«cale refractory metal 
components. 

6. To monitor and assist Pratt & Whitney Aircraft In the necessary testing of the full-
scale refractory metal components. 

7. Approval of the Boiler Test Facility design from the standpoint of adequacy to test 
the AIResearch-desIgned components. 
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