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Abstract

Kitchen hoods are limited in discharging all contaminants produced during cooking. Contaminants
that have not been discharged can rise to the upper part of the kitchen and become stacked. To
solve this problem, there is a way to increase the air volume of the kitchen hood, but there are
limits, so a new system is required. This study proposes the Duct System (IADK : Inducing
Airflow Duct system for Kitchen hood )through 3D printers and experiments. To do this, the
pressure is measured to verify the three levels of air volume provided by the kitchen hood. To
check the degree of loss of flow in the existing kitchen hood system, install flexible ducts alone
to measure the pressure. Change the internal diameter and type of connection of the IADK and
measure the pressure. The air pressure, static pressure difference, and loss factor are calculated
and analyzed using the pressure measured through the experiment.

Keywords: 553 = (Kitchen hood), &-¢1 7] (Induced airflow), % %<4(Static pressure
loss), <A Al 4=(Pressure loss coefﬁment)
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(a) Conventional kitchen hood (b) IADK Installation

Fig. 1 Kitchen hood duct composition according to IADK installation
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Fig. 2 A Conceptual Drawing of IADK
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KIMO Debimo blade 0~40m/s 3~5% -
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(a) Debimo Blade exterior (b) Debimo Blade principle'”
Fig. 4 Debimo Blade
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Fig. 5 Airflow measurement of kitchen hood using Debimo Blade
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Fig. 6 Exterior and Sectional Drawing of IADK
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Fig. 7 Experimental Installation Picture by Case
Table 2 Experimental Cases
. . Flow Duct length of Upwind Duct length of
Case  Connection method Internal diameter (Airflow Volume [mh]) side [m] Downwind side [m]
1 Flexible duct D60 1(255) 0.25 0.39
Flexible duct +
Stainless 90° elbow b7 2(343) 025 0.12
Flexible duct +
Stainless 45° elbow D80 3 (495) 0.12 0.25
4. Al 2t
4.1 FYBE0| QY2 2}
Table 3 Debimo AE o]-§5to] FHFEO] {ife 73 AME Het et FHF=9] AlZAF AlS-
4] Debimo A2l 472 Debimo Blade®] @A (3 ~ 5%) Woll A1t 124 Debimo BladeE ©]
L35} SaE=A0 A8 SIHSH 7] 0 2 whdE T
Table 3 Comparison of the airflow volume in kitchen hood
Manufacturer’s supply Measured airflow volume .
R
airflow volume (7;) [m’*/h] (V2) [m/h] atio (/") 1]
Flow 1 255 259.7 1.02
Flow 2 345 343.5 0.99
Flow 3 495 481.8 0.97
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Table 4 Airflow volume variation of kitchen hood by flexible duct

Manufacturer’s supply ~ Measured airflow volume [m*/h] Static pressure loss Airflow volume

airflow volume [m*/h] Debimo A Debimo B [Pa] reduction rate [%]
Flow 1 255 186.6 187.3 66.3 26.5 ~26.8
Flow 2 345 2473 249.6 115 27.7~28.3
Flow 3 495 320.5 327.4 194 33.9~353
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Fig. 8 Results of static pressure loss by Cases

Table 5 Results of pressure loss coefficient by Cases

Casel Case2 Case3
Category
Flowl Flow2 Flow3 Flowl Flow2 Flow3 Flowl Flow2 Flow3
D60 9.0 9.1 9.0 5.8 5.8 5.7 7.3. 72 7.5
D70 4.7 4.6 44 3.4 3.4 3.4 4.1 4.1 42
D80 2.7 2.7 2.6 2.0 2.1 2.0 2.4 2.4 2.4

(2) IADKS| Case'd #UrEdt E&RY Gt
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Fig. 9 Induced airflow volume (@) calculated by Debimo A and B
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