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Leak testing term Vessel or part | e:::ggugt; ez?i?vls /s
Large ~—---- Truck(gravel) 1X10°
Hourglass(sand) 1Xx10?
Car window (air) 1x107
Gross ------ Truck(oil) 1x107?
Bucket(water) 1x10°3
Storage tank(gasoline) 1x10
Small ——---~- Pipeling(gas) 1X10°%
Tanker(liquified natural gas)1x10®
Fine ------ Storage tank(NHs) 1x10°%
Heart Pacemaker{gas) 1X108
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(E 0 EZ AME|Q 0C J21T 22 1013 Pa®l Z7I0IAM 013 =XT 7|HSol =

ALE (McMaster, 1982 P. 64)

Chemical Molecular Diffusion Goefficlesnt(2)

Gas Formula Eelght, M fta/hr m?/s mm?
Acetylene C.HC 26.0 0.55 1.42x10°% 14.2
Ammonia NH3 17.0 0.66 1.70x10°® 170
Argon A 39.9 0.61 1.47x10°% 147
Benzene CeHs 781 0.30 077X 10 77
Brtane Ciho 58.1 0.33 0.85x108 85
Carbon dioxide CO2 440 052 1.34x10°S 134
Carbon disuifide CS2 76.1 0.36 0.93x10° 9.3
Carbon monoxide co 28.0 0.67 1.73x10° 17.3
Carbon tetrachloride CCl4 154, 0.28 0.72x10% 72
Ethane C2H6 30.1 0.49 1.26x10°% 126
Ethy! alcohol C2Hson 46.1 033 0.98%10° 9.3
Ethylene C2H4 28.0 0,52 1.34x10°% 134
Halogenated hydrocarbon

refrigerant gas R-11 CCI3F 137.0 0.30 0.77%x10° 77
Halogenated hydrocarbon

refrigerant gas R-12 CCI2F2 121.0 032 0.83x10° 83
Halogenated hydrocarbon

refrigerant gas R-21 CHCI2F 103, 0.33 0.85x10% 85
Halogenated hydrocarbon

refrigerant gas R-22 CHCIF: 86.5 0.37 0.95%10°° 9.5
Halogenated hydrocarbon

refrigerant gas R112 CCLF-CCLF 204.0 0.25 0.65x 10 6.5
Halogenatd hydrocarbon

refrigerant gas R-114 CCIF2-CCIF: 1710 0.28 0.72x10° 72
Helium He 4.00 2.7 697 X107 69.7
Hydrogen Hz 2.02 2.6 6.71x10° 67.1
Hydrogen sulfide H:S 241 0.53 1.37x10% 13.7
Krypton Kr 8338 051 1.32x10° 132
Methane CHs 16.0 0.72 1.86x107® 18.6
Neon Ne 20.2 11 2.84x10% 284
Nitric oxide NO 30.0 0.70 1.81x10% 18.1
Nitrogen Nz 28.0 0.68 1.75X10% 175
Nitrous oxide Nz0: 44.0 0.52 1.34x10° 134
Oxygen O2 32.0 0.68 1.75%x10° 175
Propane CsHs 441 0.39 1.00x10° 10.0
Sulfur dioxide SOz 64.1 042 1.08x10% 10.8
Water H0 18.0 0.85 219x10°% 219
Xenon Xe 131.0 0.42 1.08%10% 10.8

Values calculated from empirical equation of J.C. Siattery and R. B. Bird.(AICE Journal, 4(2), 137, 1958)and converted.
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371 BAEY U AR YEE M2 AF A
oitt, T wat 71ge #5HAA 101,325
Pao)A g, 400 km TEAANE 100 PaZ Zo
E7] g, 7l °l2EY HF AH A=
(mean free path)E 93 nm(YxwE])eA
1009 #uU 261Q 9.3 km ot "tk
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= AT 9
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.= 4 (high vacuum)o] 2ol& &

H = (diffusion: <IF 49 F)g o]&3}

A Et oo mEthes 4t HE olgZ o)of
PEES Adyo g o]gdof & Aolu},

IE0M TH1e MEE
(McMaster, 1982 P.318)
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Condition At Sea
Level At 400 km Aititude
Pressure 101,325 Pa 10%Pa
or 101,325 kPa  or 107 torr
or 760 torr
or 29.92 in. Hg
Number of
molecules in 1 cm?® 2.7%x10¥ 3x10°
Mean free path 93 nm 9.3 km
Time to form a
monolayer of
adsorbed gas on a less than
clean surface 10%s 2 min
Average speed of
nitrogen molecule
at room
temperature(20C) 1600 km/hr 1600 km/hr

Note : Though a pressure of 10°® Pa is considered an excellent
vacuum, there are still 300,000,000 molecules/cm?*

PRESSURE RANGES OF VARIOUS PUMPS
ULTRAHIGH VACUUM HIGH VACUUM ROUGH VACUUM

VENTURI PUMP

ROTARY PISTQN PUMP
DRY MECHANICRL PUMP
OL-SEALEpP MECHANICAL PYMP
SORPTION PYMP

BLQWER/BO@STER
LIQUID NITHOGEN TRAP
[ DIFFUSION
CRYOPUMP
[ TURBO
— ] 10N PpiMP
L 1 L ) | |
] Tsp
1 L | | L 1

-12 -10 -8 -6 -4 -2 0 2
(28 o 0l 3RS0 N BIEDH 159 N
1)

2| (varian, 1980 P.41
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