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Abstract The worldwide semi-conductor market has been growing for a long time. Manufacturing lines of
semi-conductors need to handle several types of toxic gases. In particular, they need to be controlled accurately in
real time. This type of toxic gas control system consists of many different kinds of parts, e.g., fittings, valves, tubes,
filters, and regulators. These parts obviously need to be manufactured precisely and be corrosion resistant because
they have to control high pressure gases for long periods without any leakage. For this, surface machining and
hardening technologies of the metal block and metal gasket need to be studied. This type of study depends on various
factors, such as geometric shapes, part materials, surface hardening method, and gas pressures. This paper presents
strong concerns on a series of simulation processes regarding the differences between the inlet and outlet pressures
considering several different fluid velocity, tube diameters, and V-angles. Indeed, this study will very helpful to
determine the important design factors as well as precisely manufacture these parts. The EP (Electrolytic Polishing)
process was used to obtain cleaner surfaces, and hardness tests were carried out after the EP process.
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Table 1. Flux Reynolds number

Entrance

Flow Diameter Reynold’s region Velocity
number (nv/s)
(mm)
3.09 24300.0 71.04 117.89
50L/m 330 22100.0 69.93 97.43
3.6P 20200.0 98.89 81.87
3.09 4860.0 54.33 23.58
10L/m 33P 4410.0 53.45 19.49
3.6P 4050.0 52.70 1637
300 486.0 87.48 2.36
1L/m 33P 441.0 79.38 1.95
3.69 405.0 72.90 1.64
300 48.6 8.75 0.24
0.1L/m 33P 44.1 7.94 0.20
36D 40.5 7.29 0.16
3. V—Block &34

3.1 V-Block 34 &=

FAA A 2Bl A FA) AMEE = 7H 7)) HE
B3zol V-Blocke] A4S AASIYTE RHEe NX10
& ol g3t on, 7t ke MSE aesle X5
2 30mm, Z% 15mm, Y3 20mm< YERH, V-Block
o A 71e] 7+AS 10, 14mm= AABch

3.2 34 =4
Table. 2= A 7}go] 7hsg W] UelA 9] 2k,
47, SEe e Qov], FLUNTS 3 §2
50L/m, 10L/m, 1L/m, 0.1L/m2] &3S F0] A& 9|
A& 35 Th Mesh Node 9~ ¢F 200,0007] ©]™,
Element == ¢F 650,000/ 2 A4t LD
kepsilonS A4 o™, AAZAL = Turbulence S
47, Turbulent Intensity S 5% = 273t} Y7ol 4
= SRS 9YsE, E7AE gEe Belant o
Hom, AlEgold VHESE 1,0008] AAste] 713}
Aok
Table 2. Conditions of Simulations
Hole Angle(C) Diameter(mm) | Pressure(bar)
distance(mm) g
65 3.6
10 70 33
75 3.0
66 3.6 4
14 70 33
74 3.0
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Fig. 3. V-Block Simulation Flux Vectors
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Fig. 4. Results of convergent about 50L/m, 75C
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Table 3. Summary of simulation with 50L/m

Q=50L/min (1 atm)

A 65T 70T 75C
100 D | 30|33 )36 |30)|33 36| 30]33]36
mm T | 362|250 1.81|3.44 240 | 1.73|3.34|2.06 | 1.67
O | 1.15/0.93|0.54|1.12 ] 0.77 | 0.50 | 1.08 | 0.52 | 0.38
A 66T 70T 74C
14/ D | 30|33 |36 |30)|33 36| 30]|33]36
mm T | 356|250 1.80 |3.47|243|1.75|3.39|2.37|1.71
O |1.32/0.95|0.81|1.35]0940.59 | 1.33)0.87]|0.59
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Table 4. Summary of simulation with 10L/m

Q=10L/min (1 atm)

A 65C 70C 75C
1ol D |30 [33]36|30]|33]|36|30]33]36
mn [ | 021|0.14|0.95|0.20| 0.10 | 0.05| 0.20 | 0.14 | 0.10
O | 1.11]0.06 | 0.53 | 0.05| 0.06 | 0.05| 0.10 | 0.06 | 0.05
A 66C 70°C 74°C
14 D |30[33]36|30][33]|36|30]33]36
mn [ |022]0.15[0.10 | 0.21 | 0.14 | 0.10| 0.20 | 0.14 | 0.10
O |0.110.080.05|0.11|0.07 |0.05|0.11 | 0.08 | 0.05
Table 5. Summary of simulation with 1L/m
Q=1L/min (1 atm)
A 65C 70C 75C
D |30[33|36|30]|33|36|30]33]36
10 [ | 62 |417] 29 614 1411|288 607|407 | 285
mim x107| x107° | x107 | x10° | x107 | x107| x107 | x107 | x107°
o | 1591071 7 1571155 74 | 156|105 73
x107| x107° | 107 | x107 | x107 | x107| x107 | x107 | x107°
A 66C 70°C 74°C
D |30[33]36|30]|33]|36|30]33]36
14 [ |642]426]301 6351 425]29.7 | 627 | 42 | 29.4
mim x107| x107 | 107 | x107 | x107 | x107| x107 | x107 | x107°
o | 164|191 77 11631109 76 | 161|108 75
x107°| x107° | x10° | 10| x107| x107| x107 | x107| x107°
Table 6. Summary of simulation with 0.1L/m
Q=0.1L/min (1 atm)
A 65C 70°C 75C
D |30[33]36|30][33]|36|30]33]36
10 [ [ 195]129] 86 | 1941128856 1.92 1127 | 85
mim x107°| x107° | x107 | x107 | x10™ | x107| x107 | x107 | x107°
o |163[108] 79 163|108 782162107/ 78
x107°| x107° | x10° | x107 | x107 | x107| x107 | x107 | x107°
A 66C 70C 74°C
D |30[33]36|30][33]|36|30]33]36
14 [ [203]135] 96 1212|1321 96 | 2 132 96
mimy X103 x107 | x107 | x107°| x107 | x107°| x107 | x10” | x10°
o |17 L12] 81 1179|111 | 73 | 167 | 111 73
x107°| x107 | x10° | x107| x10°| x107| x107 | x10° | x107°
V-Block U3 o] 7delst 790 e BA W
A3t 27 AAT RE 27N Sro] £ao] Ao
23S & F AT ol VA T2 oA f-s Al
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Fig. 5. Internal Object of Fluid Control System

Fig. 6. Condition of Simulation
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Table 7. Reynold’s number of Flow 0.1L/m

Re= VD Type
nw
0.17Z/min 36.36914163 Laminar flow
1L/min 363.5841446 Laminar flow
10L/min 3636.986901 Laminar flow
50L/min 18184.49807 Turbulence flow
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Table 8. Reynolds number of 0.1L/m

Inlet Outlet
A(mm) | Blmm) | Cmm) | o) | velocity(mis)
1.2 42 3.6 0.133 0.148
1.2 4.35 33 0.133 0.132
1.2 4.5 3.0 0.133 0.128
1.7 42 3.6 0.136 0.128
1.7 4.35 33 0.136 0.128
1.7 4.5 3.0 0.136 0.128
2.2 42 3.6 0.136 0.130
2.2 4.35 33 0.136 0.128
2.2 4.5 3.0 0.136 0.128
Table 9. Reynolds number of 1L/m
Inlet Outlet
Almm) | B(mm) | Cmm) | oityms) | velocity(mis)
1.2 42 3.6 1.326 1.283
1.2 4.35 33 1.326 1.304
1.2 4.5 3.0 1.326 1.280
1.7 42 3.6 1.326 1.283
1.7 4.35 33 1.326 1.283
1.7 4.5 3.0 1.326 1.282
2.2 42 3.6 1.326 1.283
2.2 435 33 1.326 1.283
2.2 4.5 3.0 1.326 1.283
Table 10. Reynolds number of 10L/m
Inlet Outlet
Almm) | B(mm) | Cmm) | oity(ms) | velocity(mis)
1.2 42 3.6 13.263 12.832
1.2 4.35 33 13.263 12.811
1.2 4.5 3.0 13.263 12.898
1.7 42 3.6 13.263 12.812
1.7 4.35 33 13.263 12913
1.7 4.5 3.0 13.263 12.817
2.2 42 3.6 13.263 12.955
2.2 4.35 33 13.263 12.825
2.2 4.5 3.0 13.263 12.949
Table 11. Reynolds number of 50L/m
Inlet Outlet
Almm) | B(mm) | Cmm) | oitytms) | velocity(mis)
1.2 42 3.6 66.314 64.160
1.2 4.35 33 66.314 64.159
1.2 4.5 3.0 66.314 64.044
1.7 42 3.6 66.314 64.159
1.7 4.35 33 66.314 64.160
1.7 4.5 3.0 66.314 64.611
2.2 42 3.6 66.314 64.233
2.2 4.35 33 66.314 64.074
2.2 4.5 3.0 66.314 64.159




Table 12. Results of CV Test

Temperature LPM Pl P2 cv
(0 (stdl/min) (PSIG) (PISG)
0.1 0.04 0.03 0.009
. 1 0.38 0.37 0.084
20C
10 0.75 0.1 0.106
50 9.67 0.74 0.147
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