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Abstract >> The study has been designed to develop water vapor supply for semiconductor industry, industrial
gas manufacturing, impurities analysis, and fuel cell. Water concentration in air reached 1019 wmol/mol at dew
temp (-20°C) and water concentration in CO, reached 127 pumol/mol at dew temp (-40°C). Carbon dioxide needs
more wet gas than air because interaction potential of carbon dioxide shows more strong attraction than air.
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Vi;  : Lennard-Jones potential =& AT 9 EZoly 37, AYey 3
R Gas constant FoRE AGEY oot Y BAE o] T
Na : Avogadro constant ) . = ) N
k - Boltzmann constant SRl Qlt} =Y e, ¥ 5 2=TF ey
L : Length, mm =] wgtel wheh ofmlzt gebA| L ANk A
O Inner diameter Aot Aulo] G F 4 Glek e Lw sk

Slpm : standard liters per minute (L/min)

T : B
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Table 1 Water concentration in each dew point
Dew point Water concentration
-60°C 10.7 ppmv
-90°C 0.09 ppmv
120°C < 0.0001 ppmv
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Tten number Nane

1 Adsorption bed 1

7 Jacket heater controller

Adsorption bed 1

8 M.F.C controller

ME.C1

9 MF.C2

Mixing Chamber

10 Bubbler

Dew point meter

o|lo|a|w|w

11 Jacket heater 1

Vacuun pump

12 Jacket heater 2

Fig. 1 Water vapor supply system

Table 2 Specifications of Water vapor supply System

Item Specification

Table Size 23L*IW*2H (m)
MF.C 1 Range (N2) 0~30slpm

MF.C 2 Range (N2) 0~300slpm
Adsorption bed 1 material Sus-316
Adsorption bed 1 Size 6000*1200H (mm)
Adsorption bed 2 material Sus-316
Adsorption bed 2 Size 1140*200H (mm)
Bubbler material Sus-316

Bubbler Size 1140*200H (mm)
Mixing Chamber material Sus-316

Mixing Chamber Size 1500*300H (mm)
Jacket heater 1 Range 5~150°C

Jacket heater 2 Range 50~400°C

Dew point meter Range dew Temp -80~20°C
Dry Side Tube Sus-316 1/2"

Wet Side Tube Sus-316 3/8"

AALL Ay BHoz A 3|Ee; Ay FLI}
’gi]ﬂoi otk E3F A7 9olF shio) BT

S EAog AAEH HEGE B9 25 UAF
slel7t X Ee] glow
A5t jstol W

74] wABE7] fiste] A2

a=
ARE

OEERLED

o) wine 435,
Ao wAEL Fig 1o] Uehjglon %ol

]I

A AR Table 20 UrERHSITH

>>

ot

RS T [EEAL S QR

-

AEae wEel] A28 A7 sge] LEg
93t & Bl ko] EEste] =71 oMYk E
Bk o 3 A8 HAE ARl Adete] e
Aol A4% MF.C (M3300V)
o] SRS 2A5}0] Mixing Chamber

SwotH oln HEH A FolE= 7k 0 uil
< AA5kal Mixing Chamberof| A Hj& 5+ GasE
A4 AR FEolel LHS AT F g £
=7} eHA3tE] wEeo] 4% MFE.C (M3030V)E
E3}o] Wet Gas®] -3 Z43}o] Mixing Chamber
of F=3tal Mixing Chamberof| 4] vj& 5= &35
GasE =454 AAZ 1+ 9= 545k h‘—@
27k QHYetEH Wet Gasol e 5817k=
Hom ny o WRE 2% oo

*®
g .
5
1o

= o N oax
i)
ol
ol
& =
Bl
r—%
3
I

H‘

2.3 Air A

1 <8 3171
Aire] $8 3T 4L
A

HozEro] Tk

A3t gJstol wA
S2e A o0, ol 9

Jo
28 WHES e A3

o  FAREO] SRAAS AT A9 v
o eE P 30°CE §AE 5 YES wEo] 44



719} ol qkleha 7k

Table 3 Experimental condition for air

SEBFE S A s

Table 4 Experimental condition for CO;

Air Experiment 1

CO, Experiment 1

Air Temp 15°C Air Temp 13C
Dew point Temp -3°C Dew point Temp 41T
System Temp -12.7 System Temp 10
Relative humidity 32% Relative humidity 30.6%
Bubbler Temp. 30°C Bubbler Temp. 30C
Inlet pressure bar(abs) 2bar Inlet pressure bar(abs) 2bar
Dry gas flow rate 1L/min Dry gas flow rate 1L/min
Wet gas flow rate +50cc/5min Wet gas flow rate +50cc/5Smin
Air Experiment 2 CO; Experiment 2
Air Temp 14°C Air Temp 12C
Dew point Temp -3.2°C Dew point Temp -4C
System Temp -12.7 System Temp 10.5
Relative humidity 31.6% Relative humidity 34.2%
Bubbler Temp. 30°C Bubbler Temp. 30C
Inlet pressure bar(abs) 2bar Inlet pressure bar(abs) 2bar
Dry gas flow rate 1L/min Dry gas flow rate 1L/min
Wet gas flow rate arbitrary control Wet gas flow rate arbitrary control
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Fig. 2 Measured exhausted gas temperature change
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Fig. 3 Measured dew point for air
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Fig. 5 Lennard-Jones potential graph for this study®®"®®)

Table 5 Wet Gas flow rate for CO, and Air

Dew point Air Wet Gas CO, Wet Gas
Temp. Flow rate Flow rate
-20°C 290cc 510cc
-15°C 470cc 780cc
-10°C 670cc 1060cc
-5°C 1000cc 1500cc
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