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CROSS-SECTION
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8 Molflow

ITHESURE

x10°2P., VS Q (cold(far), short chamber)

* COMSOL

6 + Experiment(Aug/8) / ///’
§ /+// R
4 _—
: 4
B e
2;;’ ;/*////n/#
_é’)l,/;I/ 1 | 1 1 I 1 1 I 1 | 1 1 | 1 1 1
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near

FER CAEE HIZ30%D A E 15)
'S, 1165+ 34[L/s]. S, ..: 207=43[L/s]

near -

24



P(t) = 4

Comparison of Pressure Change
between Expectation and Measurement

4

*t

close — topen

iconsou) | far | near

S[L/s]

128 193

expectation @ far
expected pressure pulse(far)

%(1 — 6_%t) + Pf
\ P (t — tClOSG) 8_%“_{:01038) + Pf (tclose < t)

+ON TIME, P=1e-5 [Pa]. V=20.5 [L](long chamber)

ON TIME[us] (exp) | 300 1400|500 | 600

Q[Pa*L/s](0.2 MPa)

pressure|ra|

—
<
N

10-4§

ON TIME=600]us]
—— ON TIME=500]us]

—— ON TIME=400[us]

—— ON TIME=300(us]

huge
difference

10°° —

...gauge
response?

Experimental result @ far

30
g,

Exp. resut(far)

Experiment
(ON TIME=600[us])
Experiment

" (ON TIME=500[us])

Experiment

°  (ON TIME=400[us])

Experiment

* (ON TIME=300[us])

(tope'n. <t S tclose)

283 1196 3098 7144



EERHEE L Convolution| 2k A EEHT

O, =~ 3 N O == HI == ¢+
P(t):»Salb—v3a+NLAE BIEFER (far, R)&
MNoDFETENEIL Convolution($&. 0=0.7[s] offset=3][s])

expected pressure pulse(far) convolution and Exp. resut(far,6=0.7[s],offset=3[s])
—_ @0“ E . _
L ON =200 = R AR
210 ON TIME=500[us] 5 T
a :ﬁ 0_2 = Experiment ____ convolution
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o - 5 F
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107 1077
1 074 - 1 0_5 7%
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00 05 10 15 _ 20 time[s]
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- ENEAEPODL 2L —a (BHEH)
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pressure[Pa]

long Chamber(Pulsed Injection)

. s
*fit with P p— P()B_ throm 0.1s
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Q=5000Pa*L/s. 500us

P(Prs2) VS time

pressure[Pa]

107

1072
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@far
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T ]\IHH‘
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\
S
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218 0

1802003187
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1 L I
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0.4 0.6

I 1 1
0.8

time[s]
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1072

P(Prs3) VS time
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[ e peeqe
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T \]\I\'\I|
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218+

0
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o
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FF &R D22 L— a2 (Molflow+)

Zal—avRDERK:36m -view portDE HZE1L
SCH O-BIF(view-port):12.5m [ZDWWTEHE
{48 ER Ny view port(IlE#£150mm, £ S50mND E)
(EZE150mm, £I50mDE) S

BIF & nl'y i1, 5m(%m)

| ( i 100L/s
T D=200mm

l l 200mm Target->

AF2 R T (SC H IZIJ:U 6.6m, 8.7m, 18.4m, 19.3m + 11.5m,11.83m (&)
BERGEE 500L/s ...[EE 200mm, & 200mm DE(Z K> TS

3al—iay .. - AR EE
- /N )LREERS (Q=10 Pa*L/s, G HFfRE=1ms, 500us, 100us)
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& 0.014 £ 0014
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(7} 173
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/\ILZE’J1 »\%AE%“-O)EW;’ZHZ(FF)

1ms open(=1.15*%101° kg)

P VS time

Py 0.003329 + 6.342e-06

T 0.2532 + 0.0003572

T T TTTTTI 2=

T II\HHl

1l L1l | 111 | | - | T | | 11
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
time[s]

o

500 575% 101 kg) CEAE—IBEL
g Y SERSREEESTTHMEH S

E P, 0.0003893 + 1.302e-06
% 108 T 0.2853 + 0.0007492 .fﬁﬁ'ﬁ*ﬁvjﬂ%jﬂm;‘@{y?

- FFE{K: 1156 L
i g — K £y S ~4600 L/s
s T “BIFER 53 (1.5 m):
: 5,190 L/s

il (EEREEMSDF A ~750 L/s )
S EHLRIEEHDS,, EIERED?

11 IOIG\ 11 I0.7\ 1 Io.s\ L1 30
time[s]



(b) boundary and initial conditions

:I:I:& — A =T IR
*J.JL-\ H 'u1“jj___ jj &’“: A P P(x=0,t)= {O,Z(OStSSOOHS)
5 P. (t>500us)
0 0 /
2P (2,t) = Do P (x,1)
ot ox @x=0
diffusion of pressure 0 >
3 - x=0[m]
5. x=0.25(m] P(x#0,t=0)=P,
g0 F T eorsm P(x->e,0)=P,(=10°),
@ - x=1(m]
n =
e, _
Q10 T e _
= — AV
: ———— D p— ?
107
[ v=471 m/s (N,,20°C).
10 ;;—II] A*
| =20[cm](diameter of
N tube)
1 _5 _ll_ fll | l 1 1 1 l 1 1 1 l 1 1 1 l L1 1.1 l 11 1 1 l 1 11 l 1 1 1 l 11 1 1 l
%.OOO 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009 31

time[sec]



Summary

 R&D of pulsed injection system is in progress

* Measurements of the effective pumping speed of test chambers
are consistent with simulations(COMSOL, Molflow)

 Measured pressure change is different compared with the
calculation

...understanding gauge response is going on

...one of the causes is pulse flow understanding
->plan to improve the pulse flow measurement
->time-depended simulation with Molflow is under studying
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