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Development of a Design of Local Exhaust Hood with High Capture Efficiency

(Part4) Study on Capture Performance under Passing Airflow Condition by CFD Analysis

O sk K (RERKRT)

ABR FA (RBROK )
AR RS CRBRORS)
Yuta SUZUKI™

Tomohiro KOBAYASHI™'
Noriaki KOBAYASHI

i Bk ORBCRE)
(N ON TP N D)

IRROERE (RIRKT)
Toshio YAMANAKA"™
Narae Choi”’

Miharu KOMORI™

"' Osaka University

In this report, CFD analysis was performed that reproduced the wind tunnel experiment in the previous report.

The accuracy of CFD analysis was verified from the measured Capture Efficiency, airflow velocity distribution, and

concentration distribution of passive contaminant. Although it is possible to get a rough idea from the results, there

is still a big problem in its accuracy. It can be said that the future task is to identify an appropriate analysis model by

examining the turbulence model in the analysis and the pollutant generation method.
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Tablel Summary of CFD Analysis

Hood Exhaust Hood Exhaust Hood Exhaust

Hood type Canopy Hood |Flanged Hood| Duct =
CFD code Ansys Fluent 19.2 .
Standard k-¢ model (SKE) L
Turbulence Model Realizable k-g& model L _Ls s 750
151
Species Model Species Transport 250{ M
. . Physical characteristics:Air @ —_——n LA
Contaminant Condition . RN 2 601 [mm] 601 [mm] 5T Y [mm]
. Mass Diffusivity:3.7625¢-05 [m'/s] | ;) canopyHood ii) FlangedHood i) Duct
Algorithm Steady State (SIMPLE) Fig.2 Type of Local Exhaust Hood
Discretization Scheme QUICK Table2 Analysis Condition
Inlet Table2 Reference : Analysis Condition Inlet Boundary
Exhaust Analysis Turbulent
5.0515 [m/s] y . I urbu
Boundary |Qutlet Hood Condition Velo/cny Tgrbulenlt( K‘?/e?c Dissipation Rate
Condition Wall Gauge Pressure : 0 [Pa] [m/s] nergy k[m'/s’] e[m%/s’]
Walls Standard Wall Function(SWF)(Case1~5) Casel 0.1 8.69656E-06 3.61.E-06
Enhanced Wall Treatment(EWT)(Case4) Casc2 02 3 09442E-06 4.13229E-07
Total  |C2nopyHood 3,960,687 Case3 | 03 1.9495E-06 | 1.172903E-07
Numbﬁrr of |FlangedHood 4,916,928 Cased | 04 1.48829E-06 3.58974E-08
Cells ot 4,897,118 Case5 | 05 | 2.76107E-06 | 3.35614E-08
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ii) Concentration distribution

Fig.3 Monitoring Point
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X + X
D co2 Vcoz D He VHe D:Diffusivity[m%s]
Vcoz + VHe

D= (Eq.1)

V:Volume Flow Rate[L/min]
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100% L Table3 Concentration of Outlet Boundary and Capture Efficienc
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_ NS Concentration CanopyHood FlangedHood Duct
- ~ N .
g \i\ = 3 of Contaminant Hood Leeward | Capture Hood Leeward | Capture Hood Leeward | Capture
2 N N [ppm] Outlet | Efficiency Outlet | Efficiency Outlet | Efficiency
=509
2 NN Casel 1876.62 0.00 1.00 2479.21 0.00 1.00 2006.34 0.00 1.00
£ >
o
AN Case2 271873 | 5048 0.91 3353.29 0.93 1.00 2689.57 | 2847 0.95
. Case3 1564.85 | 433.30 0.31 397291 | 62.68 0.89 251829 | 162.48 0.66
00 01 02 03 04 03 06 SKE 536.24 582.46 0.08 3568.52 | 221.14 0.59 174533 | 306.13 0.34
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Table5S Analysis result (Case4 , passing airflow velocity:0.4m/s)
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