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2009 KSPE Spring Conference

Study of Knudsen Pump using Vacuum Chamber and It's
Upgrade Plan to Thermal Vacuum Chamber

Hyehwan Kim* - Hwanil Huh**
ABSTRACT

Vacuum facility is required for high altitude space environment test to develop small thruster to be
applied for micro-satellite. After selecting vacuum equipment and integrating the chamber to simulate
100-120km  attitude with max, 10° torr. We tested the performance of high vacuum chamber. We
designed, fabricated the knudsen pump and analyzed pressure gradient efficiency of membrane
according to Knudsen number under vacuum conditions. We described the upgrade plan to a

thermal vacuum chamber
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—— Back Pressure : 40 Pa
Back Pressure : 67 Pa b
—— Back Pressure : 107 Pa

< Condition >
1.2k membrane dia. : 0.5 mm
"7| - membrane thick. : 2 mm
- number of hole : 121
- material : Poly Imide
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Pressure gradient

Experimental value,

450 525 600
Temperature [K]

Fig. 5 MEHe 250 w2 oz |

L L
300 375

= Efficiencyof Knudsen pump forthickness 2 mm
® Efficiencyof Knudsen pump forthickness 1 mm
&  Efficizncy of Knudsen pump forthickness 0.5 mm

Efficiency %]

—_— L ——

1
0.5 o9 1 1.2 1.5 1.8

Knudsen nufmber

Transition flow | Tnolecular o

0.3

P
1

]

J-—Emcuencv of Knudsen pump for thickness 2 mm
La— Efficienc of Knudsen pump for thickness 1 mm
J-A—Erncnencv of Knudsen pump for thickness 0.6 mm

i

]
1
]
1
[
[
[
[
[

Efficiency [%)]

o
o
LI L B B B B B

-

s o s

Knhnudsen number

tramsition  flow molecular flows
Fig. 6 H0o|=E1 EXsE0lAM el e E



7 15tk 71%131 HAUEES Hole #
oMol EAS T dart o wElA
1.3, 13, 40, 67, 107 Pa 7Aoo AFS
&gt om Fig. 6914 ol 5F BABF
Aol b7 a8 stk

Al
T AR
= =
>
o)
H

2}
Hj
Z

=21 =)

Fig. 7 &7| WFoll dustdrs Mg

FTEUg AN B4t e ITE

o] HA3} shroudE wHso] A3sle= A

Ao g oy WHolt. ¢ A=W

FEAANTZAE UEAZE F de 22w
o

e FAY F Jou, 97 2ARE o
o7 WHolth, 1B WNPEZY A=
dgs prdes i gdve Beun

T el
LAY -60 ~ 100 C
Lewsg A 5 C/min
Lr-xdozt +05 T

42 2= 4 tﬂOlEi g5 A
A FEe 2254 3 vy 55 4
227} go}u}. Fig. 8& tolE 254X
TEE HoEH

do, ot

— 364

Tape Skt Bk =
T comector ——\

Tpe themocougle ——

ot
ol
tlo
td
>
>
o
N
o
o
R
rr
2
o
ot
0,
5]
s

o ol © Ho
£ 2 1N
e
X
ot
M ox
et
ro
fd
>
]
M, )
0,
e 2
25
£

o 2
o K
= 2

S
-

3

g

Lo
[
ot
rioh
onl
tlo

o oK
[l
-y ol

Y
-

£ et

op

o

-

e
il oK
>
Y
of
o
> ol Todfo off oxo 4y K 2 %0 O

ol
3R

o
:‘E‘_, il
4r

>,

©,

|
o,
tio
do
0,
%

o E
i
o
Dy
oft
et
o,
o o 4
td
>

ja==3
(z
&
rO
=2
k=)
i

¢
it

230 1o 4 ff oo oy ©
2
o
°
M
.2
44
°. s
ot
N,

0310}:]1:"1‘
4 >,
)
02i
zrlr
>F2

As = 212 3
a2t 71%4 Oﬂ?*oﬂ}ﬂ‘ﬂ Fedd 2
ARHANE ThssAl Fthe A
S&o] dddnh =3 Ho)h o ¥
TH}] A A= AN
dlrel dBFE TS T Ao
P @ el

k=3 7|

= rHAe] Ay FEdT

BEAL mAFESZZA AT, dEtER
o] A9 (FAWME: KRF-2006-311-D00043)
s =N

i,
oo

o

p
<
Lrﬁ

@ o i ok 1ot o

tlo &

[> o HT o2

_|

FoneEd

=

. Juergen Mueller, Colleen Marrese, John
Ziemer, Amanda Green, Eui-Hyeok Yang,
Mohammad Mojarraddi, Travis Johnson,
Victor White, and David Bame, "JPL
Micro-Thrust Propulsion Activities",
AIAA-2002-5714

2. B4R, 93819, 88, “vlo]aR w=Z A
YoV, FRYBLFERNA, A3, A5
<, 2005, pp.72-78.

3. 443, A2, “rlolaz FAFA] H&
& 919 TSl e AHBUN 58

—‘?—51", 2005 It A, A|36H,

A53., 2008, pp.483-490.

4. A]ﬂz]— o]u]zH ;{4%4;4 71 1541 013‘5}01 ,,%_
dolshy 1ue 9587 /\} J%’-%@.%ﬂ”, =l

21758 2SS HET, 200, pp 4952





