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STATEMENT OF PROBLEM
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Je. V. Addison

| J. B. Brunings

H, M, Dieckamp

hT. B, Sexton

R, J, Smith
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Present the results of the Acceptance Test of the SNAP 10A
PbSnTe T/E Pump S/N-038, in a NaK 78 Acceptance Test Loop,
in accordance with Test Specification NA 0204-005,
Revision "A",

D. S, Thompson

ABSTRACT:

HQ-5

Jo. B. Tathwell

S5S-036

K. A. Davis

R. D, Keen

A, N, Gallegos |
M, A, Perlow

W, D, Leonard

55-038

S. R, Roeklin

The SNAP 10A PbSnTe T/E Pump S/N-038 was Acceptance Tested

in accordance with Test Specification NA 0204-005, Revision "A'
and data as obtained, is submitted with a short summary of

the results.

The maximum output obtained during the Orbital Full Flow Test
was measured as 15,00 gpm of 1010°F NaK at a pressure of 1,060

psi.

The maximum output obtained during the Pre-Reactor Startup
Test at a NaK temperature of 90°F was measured to be 0,29 gpm
at a pressure of 0,00415 psi, with a startup current of 40
amperes DC,

Based on the results of the above tests, T/E Pump S/N-038 meetJ
the requirements of the Test Specification NA 0204-005,
Revision "A", with regards to the Orbital Full Test but does
not meet the Pre-Reactor Startup requirements,
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Acceptance Test Report of T/E Pump S/N-038

Summary of Data and Performance

The SNAP 10A PbSnTe T/E Pump S/N-O}B was Acceptance tested in accordance
with Test Specification NA0204-005, Revision "A", and data as obtained
is submitted with a short summary of the results,

Full Flow Test - With the test loop valve in the "open" position, the
maximum output obtained at 1010°F NaK temperature was measured to be
15.00 gpm at g pressure of 1,060 psi.

Pressure vs. Flow measurements were obtained at 800°F, 900°F and 1010°F
NaK temperatures,

Pre-Reactor Startup Test - The maximum output obtained during this phase
of the test was measured as 0.29 gpm at a pressure of 0,00415 psi, with
a startup current of 40 amperes DC and a NaK temperature of 90°F,

The pump was instrumented to measure T/E element voltages and hot and
cold junction temperatures. The pump magnet was magnetized to a maximum
obtainable field strength of 2500 gauss as measured at the center axis
of the pump throat, prior to delivery to the Environmental Test Unit.
Upon its return from the Environmental Test Unit, the pump magnet field
strength was measured to be 2460 gauss, The raw data obtained from the
above tests is contained in AI Log Notebook B-266251.

Based on the results of the above tests, the T/E Pump S/N-038 meets the
requirements of the Test Specification NAO204-005, Revision "A"™ with
regards to the Full Flow Test but does not meet the Pre-Reactor Startup
requirements,

Included in this report are the data and results of the Environmental
Acceptance Test performed by the Environmental Test Unit.

NOTE: Pump pressures are presented above using measured values plus a
tare pressure which was re-calculated by W. D. Leonard, taking into
account the temperature effect on density and viscosity of NaK. Also
inecluded are the transition from turbulent flow to laminar flow in the
low flow region. Previous tare values were based on the temperature
effect on the density of NaK only. (Reference IL #1)

(1) IL: To K. A, Davis from W. D, Leonard
Dated: July 24, 1964
Subject: SNAP 10A T/E Pump Hydraulic Losses and Test Loop
Tare Losses,

719-P
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October
October
October
October

October

October
October

October

October
October

October
October
October

October
October

October
October
October
October
October

October

October

October

19' 1961"’ -
19, 1964

19, 1964

20, 1964

20, 1964

23, 1964
23, 1964

23, 1964

26, 1964
26, 1964

26, 1964

26-27, 1964 -
27, 1964 -

27, 1964 -
27, 196‘.‘ -

27-28, 1964 -
28, 1964 -
28, 1964 -
28, 1964 -
28-29, 1964 -
29, 1964 -

30, 1964 -

30, 1964 -

Schedule of Events

Received pump from Emissivity Coating Unit
Visual Inspection of the pump

Pressure test and Helium Leak Check of the pump
Pump Magnet Magnetization

Pump delivered to Environmental Test Unit for
Environmental Acceptance Test

Received pump from Environmental Test Unit
Visual Inspection of the pump
Pump magnet field strength measurement

Pump installation into Acceptance Test Loop A-3
Helium leak check pump test loop

Installation and checkout of pump instrumentation
Vacuum Vessel and Pump Test Loop Evacuation
Test system NaK Loading

System heatup to 850°F
System cool down to 100°F

System heatup to 1010°F
Pressure vs, Flow at 1010°F
Pressure vs, Flow at 900°F
Pressure vs., Flow at 800°F
20 hours test at 1010°F

Pressure vs., Flow at 100°F NaK, (Pre-Reactor
Startup)

Pressure vs. Flow at 90°F NaK, (Pre-Reactor
Startup)

Test System Shut down

719-P
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Components

SNAP 10A PbSnTe T/E Pump S/N-038

Drawing Number: 10FS-81001

Data Source:

AT Log Notebook

Test Performed by: Liquid Metals Test Unit, 722-22

Delivered to:

Test Results:
Pages 5 to T
Figure 1

Figure 2
Figure 3
Figure 4

Figure 5
Figure 6
Page 14
Figure T-8

Figures 9-14

Page 23 to 26

Special Testing

Environmental Test data and results
Flow and Pressure vs., NaK temperature

Flowmeter Output and Wall Voltage vs.
Nak temperature

Flowmeter Output and Wall Voltage vs, Nak
Flow

Pressure vs, Flow at NaK temperatures
indicated

Pressure vs. Flow (Pre-Reactor Startup)
Pump Instrument Callout

Instrument Calibration

Pressure drop in pump loop without pump
Test Flowmeter Calibration at 200°F, 400°F
600°F, 800°F, 900°F and 1000°F Nak

temperatures,

Raw Data

719-P
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:iii DEPT. DATE
: ENVIRONMENTAL EVALUATION COMPONENT TEST REPORT #__ 494

Component Identifioation_ SNAP 10A Thermoelectric NaK Pump #038,

Responsible Engineer and/or Unit supplying oompomentX. A. Davis date ree'd_10-20-64
Applicadble environmental specifications NA0204-005 "NaK Pump, Thermoelectric SNAP 104
Acceptance Test," 11-26-64, .

Tests requested Vibration

Agceptance

TEST P OF ACTI

Test assigned to  A. L, Jones jext 6464 date_10-20-64 scheduled test start10-22-64
Test equipment to be utilised_ 246 shaker system
Instrumentation required Table input; control accelerometer on pump top, X-Y plotter.

Measurements required Convertor element resistance and magnetic field measurement

after each pass; X-Y plot of table input and pump top response.
Speeimen support fixture Pump was installed in the acceptance test fixture #ETLA-13

struts were torgqued per drawing #10FS-12001,

Test inputss YVIBRATION (constant octave sweep rate requiring 30 minutes)
to___14 ops@ 5 "DA 5_to__1l ops@_ % __ "DA
Lateral amd il _%o_ 50 ops@_ 5 g  Longitudinal _-ﬁé__'to'-" 30 _ops@_> ¢
normal axes 50 %o_100 ope@2,5 g 30 _to___80 epe@ % g
: 100 to_250 ops@® 1,0 g 80_%0.2000 eps®_2.5 g
250 __t0.2000 epe®2,5 &g to ops@ g

Vibration (other) Thé resEonse on_the pump top was limited to 5 g in the lateral
and normal axes and to g in the longitudinal tests per Specification,
Test sequence was X, Y, an o

SHOCK A LONG N
Lateral and g, % sine millisec pulse; ’
Normal axes ______ phooks in each direction of each axis —e By Yosine,

______p.iluuo pnlse;

shocks in each
direstion

LONGITUDINAL

Lgteral and gy for a totli o aft direction, for a total
of

Normal axes of minutes minutes,
- K, forvard direction, for a total

of minutes.
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IEST RESULTS

Test oondusted by A, L. Jones ext_ 6464  date_10-23-64 IN page No
| B-262792

B-262793

B-262794

Results_j detailed visual inspection showed no apparent physical damage as a
result of the test, Thermgelectric resistance readings of the telluride elements
were recorded, To gounteréct the effect of emf generated in the telluride
materjal, readjngs were taken in each direction through each element as noted
in the table of results, Tt is extremely difficult to make accurate resistance
measurements in the low micro-ohm range because the thermal emf from the telluride
and the thermal emf present in the junctions between the test leads and the copper
__jgzg_gngzgx_;ggiggg;gqggg of the same order magnitude as the IR drop of the telluride
material, Since the trend of readings for each element from test to test did not
G __xﬂ;x_g1ggiﬂ;ggnjlx‘__j_lg_ggggg_d that within the resolution of the measuring
devigce employved, no asppreciable damage to the telluride material and/or interfaces

—SQecurred,

-Speeimen disposal _Pump returned to Pumps and Emissivity Unit

Report prepared by A, I, Jones date_ 10-23-64 approved date

;
\
. !
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NeK Pump #038
Vibration Test Results
3 . 2
1 in
N N
tell cu tell
NakK
P P
Tel tell
in /6 2 A

Read Out Resistance Readings 1n Miecro Ohms
Location Readings X Axis Y Axis Z Axis

| 1 t0 2 16 (%) 15 (12)1 18 (7) | 12 (12)
| 1 to 3 18 ( 6) 14 (10)] 15 (8) | 12 (12)
| 1 t0 5 28 (18) | 21 (16)] 21 (18) | 22 (18)
b to 5 28 (16) 26 (17)1 25 (18) | 23 (20)
5 to0 6 27 (14) 24 (16)] 25 (18) | 24 (1
Gauss * 2480 2480 2480 2480

*Magnetic flux at internal

( ) Leads reversed

Center of pump throat

719-P
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Instrument Calibration
Instrument Calibration Date
Robertshaw Pressure Gage September, 1964
Temperature Recorder October 20, 1964
Flow Recorder October 20, 1964
Temperature Controller October 20, 1964
Rubicon Potentiometer August 28, 1964
Level Probe Meter September, 1964
Level Probe September, 1964
D.C., Power Supply August 19, 1964
Leak Detector Prior to each test
Immersion Thermocouples January 8, 1964

NOTE: All calibrations were made by the Instrumentation Unit,
Department T44-42, Santa Susana, with the exception of the PM

Flowmeter, the Immersion Thermocouples and the RFL Gaussmeter.

A,

B.

C.

The test loop Flowmeter was calibrated over a flow range of
1-12 gpm against a calibrated Venturi Meter at Santa Susana
by the Liquid Metals Test Unit, Department 722-22, Lab
Notebook B-222251,

Immersion Thermocouples were fabricated by the Liquid Metals
Test Unit, and calibrated by the AI Standards Lab at HQ, DeSoto.

The pump magnet was magnetized with the Sweinhart Electronic
Magnetizer, Model LG 5, The magnet field strength was measured
at the center axis of the pump throat with the RFL Gaussmeter,
Model 1890, The Gaussmeter was calibrated prior to each magnet
field strength measurement and accuracy of measurements were in
the order of + 0.75% as specified in the Manufacturer's Manual.

719-P
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