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e  ELAPPER NOZZIE ASSEMBLY L5 wptes, o2
1. CBJECT OF TEST : ®
The object of this test was: -
'

1. To study the functional operation of the flapper nozele under simuiated
operating conditions. ’

2. To study the damage to alugs charged threugh the flspper nozzle under
operating conditions,

3. To compare demage to slugs charged through the flapper nozzle snd an
B-type inlet nozzle under no flow conditions.

4.

To determine the effect of the nozzle design on the stability of inlet
@ Precsures,

II. SUMARY o ')

The functional operation of the flapper nozzle was tssted by charging slugs through
it while water flow rates up to

veve maintained, Comparative damage o the slugs by the flapper nossle and an B

typs air cylinder charging machine under conditions of no water flow or lubrication.
The sffect of the nozzle design on the inlet presuure fluctuations was determinsd
while using 0.140", 0,200", and 0,285" inlst orifices 8s well as no orifice,

The flapper nozzle operated satisfactorily for all conditiona tosted, without leak~
agcfromt.hef’lapperulworthenwdlcm“. Howsver, ths flapper valve becams
loozaned on ths shaft after several operations, and 1% is felt that the design should
be changed to insure that it is rigidly fastened to the shaft at all times,
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Dt.imge to the slugs by either the flappor nozsle oxr the H-type inlet nozzle wus

negligidle. The ribs of the process tube cavsed the normal parsllel, loagi-udinrs’
scratches the Jengthof the slugs,

Mrximea fluctustions of f 5 peig were noted == the inlet pressure guuge ruoaring,
a compared with a maximum of about f 7 psig for etandsrd noszle Panelllt press: ~..

Iil.  BACKGROWD »

With current methods of pile operatinn, the eatirs plle must bs shutdowr eri- 3! .
e lly to permit charging and discharging operations, Becauss of thy loes o.° L. -
duction incurred by tnis delay, it is very deeirable that a gsystem s dev.aed

“that permits charging and discharging operatisus while the plls ig opsretin: it
D1l power,

The design and dsvelopment of the flapper noazle (Figurss 1 aod 2) for ik Chanisy
1, -~ 92 system suggested the possibility of ueing a similar trpe rossls lrnr chai g sy
siugs, thus permitting the pils to remain at its full cporating level,

To charge slugs, a specially designed chargirz mechine is clasped on the (e 3l
o the nozzle to form a vater-tight seal. After tho machins ia lcaded wi-h siad,
the pressures on each side of the flapper valve nre equalized by opering ks 23ed.s
vndve on top of the flapper nozzle. Once the prussure hne been equalized, <he “tq ..
pur velve may ba opened and the slugs charged throush the sozzle w'ih an aApITnpei e
charging ram, When ths ram is withdrawn from the noszle, the Tlapper velve sand 4
nnedle valve may be closed, permitting more slugn to be losded intn the CARSP LT

michine for additional chargings or withdrawal e+ tne charging machine from as
nozzle,

1v. FPROCEDIRE ® ®
4 - Fupctional Oceration of the Flapper Nozzls

The Chemical 14 - 92 flapper nogzle, (Figure 2), was modified as shown r. Figura 3
80 séha:. the water could enter directly through the side. It was them al.tacaed 3
a 8

long process tube by a special coupling flange, A standard B-typo sutiat
nnzzle was used at the outlet end of the process tube. Operation of the flapper

Inlet Header : 7,

S Ko, of Parforated
Water Flow Pressure, No, of Uranium Aluninum Slugs

o chargnd ottt only, and 5 dugs wvere
mpg&memwémtammma
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Water flow rates were measured with a weighing tank and ntop watch., The -n'e*
brader pressure was measured with a pressure gauge graduntsd 1: 5 pai intervals ip
to 600 peig. All slugs were chargsd with a specially deslgrud hrdravlic charqir..
o crlinder which is shown attached %o ihe flapper nozzle Li Figuwe 4, Five uw-enivn
" ard/or lesd dummy slugs, or three perforsted aluninua slugs could be Jorded i: 4 ~-
cylinder at one time, Throttle valves in the inlet and outlet lines of tue nissa:
were used to control the inlet header pressure and water Mlow rate,

ho _B-Tyxe Iolet ‘logzle

@)-anium and lead dummy slugs were charged through the f{lapper nozzle and an H-type
iL:det nozzle with a 105-D type air cylinder charging machine as cutlined helow.
A}l of thess tests wers conducted without lubrication or water flcwing in the pr.
coss tube. The uranium slugs were dyed with purple machiais%'s ipy in these test:-

1.

8. One uranium slug charged once through the nozzle and a 5' & lengin
of process tube,

® b, One uranium slug charged 10 times through L% no2sle and a 51 i
length of process tube,
¢. One uranium slug charged once through nozzls unly,
d. One uranium slug sharged 10 times through nc3zls only,
e. One uranium slug charged 10 times througt corple =~ netween razsle as?
charging machine only, - ®
o
In the above tests, 272 lsad durmy slugs were alsc charged,

2. Chargings through the H-Type Inlet Nozzie

A1l of the tests in (1), abave, were repeated Tor tne H-type nozals 2xcept
test (e). In addition, one uranium slug vas charged cace thriugh ths nozals
and process tube with the charging machine misiligned, 11 additior to toa
uranium slugs, 271 lead dummy slugs wers also charg:d,

C. Stabllity of Pressure Gsuge Readings

Orifices of 0,1407, 0.200%, and 0,285" were imstw)led in the ialst sdaptor !n the
conventional manner. With a header pressure of approximately .0 peig, fluctuatiens

of the inlet pressure were noted. The inlet pressure gauge wes mounted atop the

xpper nogzle as shown in Figure 4, A test was also nade wita ro orifice in the
ptor.,

The flapper nozszle operated without incident under the conditions tabulated in
Table I, whether & flappermlumopanornotpriortothocmmgotslnss.
mnmmamwlm”mmmmmmzh, thers was no lsakags frem
thampmwamorthsmm-mwbmm. . , .

Aftar operating the flapper walve a muber of times, it beoame looss an the. shaft,
Although, during these Yeste, 1% &4 not interfare vith the functiemal operation,
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it is possible that it could, with time, interfere with normal operation, Ihera-
fore, it is felt that a more positive method should bs proviied to insure that <hs
-flapper valve is rigidly fastensd to the shaft at all times, _

It would also be desirable to change the design of the needle valve so that 1t
could be opened and closed more rapidly, - L

B. Damage %o Slugs

- Damage was very small for all slugs charged through the flapper nozzle vnder ihs
operating conditions tabulated in Table I. The most significent damegs was two
normal longitudinal scratches caused by the ribs of the process tube, Scms of the
machinist's ink vas rubbed off the slugs by the flapper noszle but the rurface vas

- unmarred and the point of rubbing could not be detected after the ink wes entirely
ramaved, '

In charging alv.iga through the flapper nozsle and the H-type inlet nozsle wit: a
105-D type air cylinder charging machins, the following results wers noted:

1. Tvo parallel longitudinal scratches were prominent on those slugs caurges
once through either nozzle and the 5! 8% lengih of process tube,

2. A series of parallel longitudinal soratches was prominsnt on those sivgs
charged 10 times through either nozzle and the 5t 3% lengtn of procmas -

qt’ube. &

3. There was negligible surface marring of all slugs charge% 10 times thr.ouh
either the flappar nozzle or ths H-type inlet nozmle cnly,

4. Misaligrment of the H-type nozazle with the churging machine ned no affecs
on damage to slugs. The results were the same €s in (3) above. Misnliza.
ment was impossible between the flapper rozsle and the charging: machire,

Table II below shows the effect of the inlet orifices on ths inlet pressure gaugs
readj.ngs. The inlet pressure gauge was gradusted in 5 psi intervals up 1o 620 pely

TABIE 11
Pressure Gaugs Pressurs

Orifice Size Inlet Beader Water Flow  Reading in Flapper Fluctuatiors,
-L.Inches.  Preepure,.peix  Rate. gpm —lozzle, walg

No Orifice 790 26 45 is
0,285 %0 25 255 is ;
0.200 400 96 i 2 :
0.140 400 5 30 3

1. InMhertaa&éonmmmn:mm,mmvmmmaolum:nthe :
: mﬁmtmanmmm-gmdmmm&maﬁmmmsm
opponite aide, and prevaniad its cpentng
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