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R/d =1

VS-30-01

A N 45D
RS
f’— 1/2H H
Dishwasher l_
CANOPY HOODS Q =250 acﬁnfﬁ2 [3 25 am’!s’m’] of door area - each end
Duct Velocity = 3,000 fpm [15 m/s]
Fy =025
!
l’ﬂ I i
T 1 Flexible
' curtains o
A H meet code
Dishwasher I
=
EXHAUSTED VESTIBULES

Q= 150 acfm/ft* [0.75 am”/s/m’] of door area - each end

Duct Velocity = 3,000 fpm [15 m/s]

FII = (.60

Note: If direct exhaust connections are provided from dishwasher body, cap

these connections and use external hoods.

TLE O 3/5.30-01
DISHWASHER VENTILATION fsore—

1-19

CHECK CODES, REGULATIONS, AND LAWS ( LOCAL, STATT,, AND NATIONAL)

TO ENSURE THAT DESIGN IS COMPLIANT

[O8 11-4] MEJI| = &3 (Acgih Industrial Ventilation

Manual)
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>
Type of Kitchen Hood, acfim/Linear ft [am”s/Linear meter] of Hood Length
Kitchen Wall Mounted
Appliance Duty Canopy Island Canopy Back Shelf
£ Double
Single Per Side
Type 1
E"”,‘;:"f"y 550 [0.85)| 700 [1.09] | 550 [0.85] NA NA
Heavy Duty 400 [0.62]| 600 [0.93] | 400 [0.62] | 400 [0.62]
Medium Duty 300 [0.47]| 500 [0.78] | 300 [0.47]| 300 [0.47]
Light Duty 200 [0.31]] 400 [0.62] | 250 [0.39]| 250 [0.39]
Type 2 200 [031]] 400 [0.62] | 250 [0.39] | 250 [0.39]

Extra heavy duty -solid buming equipment up to 700 F [371 C].
Heavy duty - upright broilers, charbroilers and woks up 1o 600 F [316 C].
Medium duty - large kettles, ranges, griddles and fryers up to 400F [204 C].
Light duty - ovens, steamers and small kettles up to 400 F [204 C],

Hood exhaust flow rates vary on account of the hood style, the amount of overhang, the
presence of side panels, the type of cooking, the distance from the cooking surface and

the food that is being cooked. Hot cooking surfaces create thermal plumes that have an
upward velocity that can approach 150 fpm [0.75 m/s]. The hood airflow is determined

by the plume velocity, with safety factors added for the style of hood, cross air currents, and
flare-ups. The plume velocities are categorized by a duty of cooking appliances:

The exhaust rate of a hood is based on the equipment under the hood. The highest duty
appliance determines the duty for the hood. The kitchen range hoods shown in VS-30-10
and VS-30-11 utilize these duty categories to identify the exhaust airflow rate.

- TAcan

TITLE

KITCHEN HOOD
EXHAUST FLOW RATES

FICURE
VS-30-05

DATE 1-19

TO ENSURE THAT DESIGN IS COMPLIANT.

CHECK CODES, REGULATIONS, AND LAWS ( LOCAL, STATE, AND NATIONAL)

[O8 1-5] =8|t ¥= &% (Acgih Industrial Ventilation

24
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Ducts 6' [1.8m]—={ T
= max. on center |,

T D ™ P |
e e e e il et S Bt s i e

| L !__
6" [150 mm]_.l - I
min. overhang —r )
on both sides COOkIDg qu.lipl'llﬂlt ;{.;x“ [] 2 m]
’ g
Sce VS-30-05 for Hood Exhaust Flow

P = perimeter of hood = 2D + L

Duct Velocity = 1,000-4,000 fpm [5-20 m/s], to suit conditions

Fy, = 0.60 (straight takeofT)

F), = 0.25 (tapered takeoff)

Add maximum filter resistance + 1" wg [25 Pa] to calculated hood static pressure
WALL MOUNTED CANOPY

VS-30-10

j=—Ducts &' [1.8 m}—={
L, max,oncenter _|
for large hoods

e e e =

W e it e i aias |
Fo—b—d——t——t——————
e Lo (1 ey ey

T: L «ﬂL—&'[lSOmm]——I:D_-I

H=4'[12 r||]—1 min. mrc!'bnng
px; Island Cooking Area on all sides

| —_—

See VS-30-05 for Hood Exhaust Flow

P = perimeter of hood = 2D + 2L

Duct Velocity = 1,000-4,000 fpm [5-20 m/s], to suit conditions

Fy, = 0.60 (straight takeoff)

Fy, = 0.25 (tapered takeoff)

Add maximum filter resistance + 1" wg [25 Pa] to calculated hood static pressure
Note: See VS-30-11 for information about filters and fans for range hoods.

ISLAND TYPE HOOD
TITLE FIGURE
VS-30-10

KITCHEN RANGE HOODS  [pare 1-19

CHECK CODES, REGULATIONS, AND LAWS ( LOCAL, STATE, AND NATIONAL)
TO ENSURE THAT DESIGN IS COMPLIANT.

[O8 n-6] &X] = &A1(Acgih Industrial Ventilation
Manual)

25
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" Vs 30-11

20" [500 mm) minimum
Face or ends can be
" opened for filter
L~ removal
1'[0.3 m] max
set-back

Filter mounting height
See note 4 below 3'[0.9 m] max

|

- Closed ends
Cooking cquipment desirable
BACK SHELF HOOD See VS-30-05 for Hood
Q=200 acfm/lineal ft [0.31 am”/s/lineal meter of cooking surface] Exhuust Flow

Minimum duct velocity = 1,000-4,000 fpm [5.00-20,00 m/s], to suit conditions
F, = 0.60 (straight takeofT)

F, = 0.25 (tapered takeoll)

Add maximum filter resistance + 0.1" [25 Pa] o calculated Hood Static Pressure

NOTES FOR KITCHEN HOODS

Filters: 1. Select practical filter size.
2. Determine number of filters required from manufacrurer’s data.

(Usually 2 acfm maximum exhaust for each square inch [1.5 am’ for cach square meter]
of filter arca)
3. Install st 45°-60° 10 horizonial. Never honizontal.
4. Filter mounting height (Reference 13.30.1)

a. No exposed cooking flame - 18" [450 mm] minimum to lowest edge of filter.

b. Charcoal and similar fires - 4' [1.2 m] minimum to lowest edge of filter.
5. Shield filters from direct radiant heat.

6. Provide removable grease drip pan.
7. Clean pan and filters regularly.

Fan: 1. Use upblast discharge fan. Downblast is not recommended.
2. Select fan for design Q and SP resistance of filters and duct.
3. Adjust fan specification for expected exhaust air lemperature.

TIILE FIGURE

VS-30-11

KITCHEN RANGEHOOD e~

CHECK CODES, REGULATIONS, AND LAWS { LOCAL, STATE, AND NATIONAL)

TO ENSURE THAT DESIGN IS COMPLIANT.

[O8 n-7] ax] = &A2(Acgih Industrial Ventilation
Manual)
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715 WEBEAAAN AN ASHRAR STANDARDS el 3= 4A
gge (29 M-8 [29 190l geslol gleh = a7]= am
A9 Z B9+ des wdslelol ond cdd Fdemie §
HEeidel A de Al 1smmz ANHY n, F= deue
zeldlsh FEUAA A olAAYE 1219mmE ZueA REE Ha
glow, veeld FEAAY o2 198ImmE 235 G5 s glon,

= gFe] mol(F= o7t HA& 610mm7t 2 5 AES A Eo] Sl

AR = F7)Fe SANFWE7)H)Y S9UEEE 254m/sE 2361
e =V /‘\jzgﬂoiolt s, zelabell ol obrrh P A
RFEE A AoR AXH g

ANSVASHRAE Standard 154-2003

. B N PP
H ASHHAE 4.2.1 Hood overhangs shall comply with Tablg 1.
\_E _/

4.2.2  The overhang or setback shall be measured from the

S'IANI] Anll edge of the cooking surface as the appliance will be installed

1o the inside edge of the hood. Space between sides of appli-

— ances, backs of appliances, and between appliances and walls

Venti la!IOI’:I for or end panels shall be included in overall hood dimensions. In

COTHITIEI‘C ial the case of island hoods, appliance flues shall be included in
Cooking the cooking surface dimensions.

Operatluns 4.2.3  Hoods shall be mounted above the cooking surface

Aepremdby e ASKEAE G ot e as follows:

4.2.3.1 Canopy Type Hood. The vertical distance
between the front lower edge of the hood and the cooking sur-
face shall not exceed 48 inches (1219 mm). The front inside
edge thereof shall be a minimum of 78 inches (1981 mm)
above the finished floor, The inside hood height shall be a
minimum of 24 inches (610 mm),

[ R
Saryin U5 and Canada)

Capyright 1903 American Soclety of Heatln

4.2,3.2  Ewebrow Type Hood. The front inside edge of
the hood shall be a minimum of 78 inches (1981 mm) above

3 the finished floor.
@ 4.2,3.3  Backshelf/Pass-over Type Hood. The vertical
AMERICAN SOCIETY OF HEATING, distance between the front lower edge of the hood and the
REFRIGERATING AND E e R " o ) :
AIR-CONDITIONING ENGINEERS, INC. cooking surface shall be a maximum of 24 inches (610 mm)
1791 Tl Cce NE « s, GAS above the cooking surface.

[O8 11-8] 017 YSTZHL =4 ¥ &7 g
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5 ] 3 2 Al o w= 3
St 2| 313 AEjEA 2 B e vt
TABLE 1
Minimurm Overhang Requirements
Hear
Ty o Dol Aherlang
Light
[ s
Tyt Hod Fqulpment Eyulpanest Fupuipesent
20 .
o ok il -
2 e
TABLE 2b
fee— i Flu Tate
of Heowl Langth
Light Heany Fatra Hheary
gy I
Type of Hoad Faipmsent Fquipment
i
—~
I
Nk allowed
4 e Nid aiowad

[O8 1I-9] 0I5 ¥ST=E

(29 T-1017 <& [I-8>~<i -9+

6.5 Draft Control

651 Air delivery shall be armnged to avoid cross-drafls,
which may impair hood performanee.

6.5.2 Where openings are pmnd;d for non-fan-forced
transfer air and/or infiltration, such openings shall be sized for
air velocities not to exceed 500 fpm (254 m's) based on the
free area ol the opening. Such openings shall be amanged 10
avoid ereating drafts on personnel, Openings provided for
transfer air must remain open during system operation. Con-
sideration shall be given o minimizing air velocity when
openings are used as pass-through openings for prepared
food

] 24 82

eESt FE EFUIT AA DL 4 wE W% AYEES F9
Aol

9 exd w432 v s olft Y EWemd o3
$oo HEe 00l AT 29 % 08wk e e
ook ol 45/1FE Lelsle], FE WEHEZ 03~05m/s WIE AL
et
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SINGLE-ISLAND CANCPY

[Od8 1-10] 48 =

<E II-8> (ZX&l TF

DOUBLE-ISLAND CANOPY

% 2&T)-Appliance Types by Duty
Category

Light duty
(200°C)

Electric or gas

LE(A”CIE Ho|3, 28 3M, 2HE, &, =8
o //AE, Zdolo, O3 E+= o3 AERYS AL
Ho|AERZ| EF

712 FHX FE J|d(gy 2 ] 2F)

Cheese melters

e

Medium Electric
duty Electric or gas
(200°C)

MY 2 He(2e ZE s o0lALS)
Hot-top 2|
PN

o X}
=zlolof(gal 7|
zztolof, FH™A}
oA EF Q2 A}
Zidlolof 2&
glel =zjlolm/Eeold

2 E| M| 2| (Rotisseries)

£ =ajolof, T4 =8
=ajolof, gtz =ajo|of)

Heavy Gas
duty Electric or gas
(315°C)

2E MY dX(2E =Z8 & olxd)

Over fired (upright) salamander broilers

Extra—heavy
duty (370°C)

=,

elsts 77

L, =, EL o AF0|EQt Z2 1N HRE ALSSI0] el MF = R

U




<H II-9> FEIE T UYH

| A 8t7|2KL/s per linear metre of hood) TEH ELH(/)-FTE F 12m 7|E
Type of Hood
. Medium Heavy Extra-He | . Medium Heavy Extra-He
Light Duty Duty Duty avy Duty Light Duty Duty Duty avy Duty
Wall-mounted 310 465 620 850 026 0.39 0.52 0.71
canopy
Single-island 620 775 930 1085 0.52 0.65 0.78 0.90
Double-istand 390 465 620 850 0.33 0.39 0.52 0.71
(per side)
Not Not Not Not
Eyebrow 390 390 allowed allowed 0.3 0.3 allowed allowed
Back
shelffproximity/pa | 465 465 620 Not 0.39 0.39 052 Not
allowed allowed
Ss—over
(29 [-11]12 F9H3= a7]=FS Ak oAQld], = Aolrt 11.25fte] 3L
wall mounted canopy3=o°]®HA medium duty¢! A% A& Zo|(linear feet)d

2 3k7] =2 300 cfmo] t}.
Hasrjge [29  O-11]3 o]  11.25tx300cfm/ft  =3375cfm o=
AbEh (29 I-1103 o] UMC 7158 3= /j3dd9 Toefm/ft' oz
Abelal e ) E e 11.25fAft 2 A

%, v= Ao sel W FxPsoA T Agdolqd

5 Aft(12m= 18 g

(r
|
.
=)

rir
BN
g
%
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Table 1. Unlisted Hood Exhaust Flow Rales

IMC Minimum Exhaust Flow Rate for Unlisted Hoods M
(cfm per linear foot of hood) | | i | |
Light Medium Heavy  Extra-Heavy R ERRLR X2
Type of Hood Duty Duty Duty Duty -
Wall-mounted Canopy 200 300 400 550
Single Island Canopy 400 500 600 700 e
Double lsland Canopy 250 300 400 550 e
Eye Brow 250 250 not allowed not allowed
Backshell 250 300 400 not aliowed
Passaver 250 300 400 not abowed
Tablg A2 Uniistod Hood £ Rates for Wall-l
IMAC s ot ety equipment Lnde walmounted cancgy hon 1125 1300 cim®. Wsdm
Wl mcn a8 spomat i critcropyionl  MBRu b W05

R ey |.|I
i fag

6 90 00 80 & s

Effective Design Ineffective Design

[O8 1-11] 8T ALt AHE)

3) Uniform Mechanical Code (UMC) 2021

UMCHE= HVAC(HY, 7] 5 %) B We Al=gle] A4 AF 3
FARFE #Aes7] 98 IAPMO(International Association of Plumbing and
Mechanical Officials)oll A 783k 24l 5 =0|t)},

E w7 EFow AAYY gl = Z1AAN] 7 7)Eet
1

]_
T [e]
ol12m3l Ao 7pgste] Uiro] FERELOR FAE A
g
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<H II-10> FYXLE HIF LFH-USM
F BT Ls(RE MY FEH E%(m/s)
sC e éolg) (FE 2ol 1.2m 7| &)

Medium Duty Heavy Duty Medium Duty Heavy Duty

Back shelf/pass—over 300 400 0.25 0.33
Double-island (per side) 300 400 0.25 0.33
Eyebrow 250 Not permitted 0.21
Single-island 500 600 0.42 0.50
Wall-mounted canopy 300 400 0.25 0.33
Dishwashing Appliance 100 0.1
(7% O-121= UMCHENA AAF 7 $5 2708 Az A48 %8

gegk Aojrt.

Aol 19¥ xdF %01 EF/]%‘ Aol AAskeE AS sas]
As HA 070 cfm/ft2(0.2m'/min.m
Aok, &, F&HPIE AlQsta
7S SR EE A7 7S AASL T

[Minimum general exhaust rates may be found in Table 403.7, “Minimum
Exhaust Rates,” which states a minimum exhaust rate of 0.70 cfm/ft* is

needed in commercial kitchens.]
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TABLE 403.7
MINIMUM EXHAUST RATES
[ASHRAE 62.1: TABLE 6.5]
8 EXHAUST RATE EXHAUST RATE AR
OCCUPANCY CATEGORY' (cfm/unit) (ctmAt?) CLASS
Arenas® - 0.50 1
Art classrooms - 0.70 2
Auto repair rooms! - 1.50 2
Barber shops - 0.50 2
Beauty and nail salons - 0.60 2
Cells with toilet - 1.00 2
Copy, printing rooms ~ 0.50 2
Darkrooms - 1.00 2
Educational science laboratories - 1.00 2
Janitor closets, trash rooms, recycling - 1.00 3
Kitchens — commercial - 0.70 2 |
Kitchenettes - 0.30 2
Locker rooms N 30 2
Locker/dressing rooms 2 2
Paint spray booths 4
Parking garages’ 5 2
Pet shops (animal areas) 0.90 2
Refrigerating machinery rooms® 3
Residential — kitchens’ 50/100 2
Soiled laundry storage rooms 1.00 3
Storage rooms, chemical 1.50 4
Toilets — private™* 25/50 2
Toilets — public*’ $0/70 )
Woodwork shop/classrooms 0.50 2

For SI units: 1 cubic foot per minute = 0.0253 m " mir
Notes:

o PSR

o < o

Stands where engines are run shall have exhaust
Where combustion equipment is intend e
Exhaust rate is not required for open parking oa

§ as defined 1n accordance with

the building

codae

[ fumes,
|, or both shall be provided.

Rate is per water closet, urinal. or both, Frovide the lugher rate where penods ol licavy use are expecied o occur, e.g., toilets i theatres, schools, and sports
facilities. Otherwise the lower rate shall be permitted to be used.
Rate is for a totlet room intended to be occupied by one person at a time. For continuous system operation during normal hours of use, the lower rate shall
be permitted to be used. Otherwise the higher rate shall be used.

For refrigeration machinery rooms, the exhaust rate shall comply with Chapter 11.
For continuous system operation. the lower rates shall be permitted. Otherwise the higher rate shall be used.
For unlisted occupancies for a proposed space not listed in the table, the requirements for the listed occupancy that 1s most similar in terms of occupant

density and occupancy type shall be used.

Exhaust air that has been cleaned in accordance with the criteria of Class 1 shall be permitted to be recirculated.
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%28 Zc M3y AT =F - Review of Effluents and Health
Effects of Cooking and the Performance of Kitchen Ventilation ;
Aerosol and Air Quality Research, 19: 1937-1959, 2019

R WS FoE BRE FE P 0 Y] 282 49
AQdE, MG Aws FERTE EAY Awy FEo A7 Gge] B
Acm zAHAT. s Ae @A T sk 20 AR Qe
FeE A Aws FedM EAY Awd] FoEoagsm o
Aol

Baffles

The grease filter and the front edge
of the hood constitute a triangle that
would make a small hood volume

Umbrella - shape hood

The cross profile of American or European
style of cooking hood usually is rectangle

Rectangular - shape hood

Fig. 2. The types of exhaust hood commonly used in the commercial kitchens,
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Case 8 (0.55m) | - ol = Case 16 (0.55m)
Case 7 (0.50m) r 1 Case 15 (0.50m)
Case 6 (0.45m) . 1.2m -l = 1.2m o Case 14 (0.45m)

Fig. 3. Schematic of the volume change from canopy hood to box hood (Zhao er al., 2013).
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Fig. 5. Schematic diagram of push-push ventilation system (Zhou ef al., 2016).
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Picture 28. Re-hing doors and add end panels

Opening windows in the kitchen creates draughts
and also affects the ideal shape of the thermal
plume.

It can be one of the most difficult problems to
solve. It is difficult because it is often not
suspected as the problem.
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rules.

Description Air flow based on
face velocity mi/h

Block | 15325
Block II 15 563
Black IIl 7029

Total 37 97

[3J3 11-21] HALTON - KITCHEN DESIGN GUIDE -

Comparison of Exhaust Air flow Rates
Using a heat load based design method gives more
accurate and optimized air flow rates than traditional

Heat load based
Design mh
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Abstract

Recently, problems with the ventilation of the kitchen have been
raised, such as being diagnosed with respiratory —related occupational
cancer by a cook who has been working in cooking for a long time.
Despite this situation, there are no ventilation criteria data for each
cooking appliance and required exhaust flow rate applicable to school
cafeterias, so hood types and ventilation rates are often different

depending on the installer, and ventilation efficiency is very low.

This study investigates the occurrence characteristics of various
harmful factors by type of cooking utensils, analyzes the wrong
design of ventilation devices, and causes of deterioration in
ventilation  efficiency, and establishes standard ventilation

standards for each type of cooking, such as follows.

O Prepare ventilation standards for each cooking appliance.

Proposal of ventilation standards for each cooking appliance:
Proposal of ventilation standards for each of the six cooking
utensils, including a cooking table, a fryer, a soup pot, an oven, a

rice cooker, and a dishwasher.

The ventilation amount 1is calculated by multiplying the wind
speed of the hood side by 0.5 m/s and 0.7 m/s (cooking table and

fryer) with the opening area of the hood.
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The general ventilation volume is calculated as 0.2m'/min‘m’ per

floor area of the cafeteria.

The airflow inflow rate of natural air supply equipment should be
kept below 2.5m/s and insect repellent and quarantine facilities
should be installed in external intake ports to prevent sanitary
pests and rat invasion. If the inflow speed of natural air supply is

2.5 m/s or more, forced air supply is required.

The blower should be installed outside the cooking room, a
sufficient noise reduction device should be installed when installing
indoors, and filters and electric dust collectors should be installed

to reduce cooking fume in the event of complaints around it.

The discharge port shall protrude at least 1m from the roof

surface.

The duct flow speed is installed in the range of 5 m/s to 10 m/s,
and the duct is made of stainless steel, but cleaning and exhaust

water management must be thoroughly performed.

Furthermore, a damper for adjusting the flow rate must be

installed in the branch duct.

key words : Ventilation in the cooking room, Kitchen

Ventilation, Cooking fumes(aerosol)
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