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Range hood efficiency ?
It iIs exposure that matters !




Considerations

* For comparing range hoods as a product
measuring capture efficiency satisfies

* For people finally the exposure to pollutants
from cooking is more relevant

* The exposure of people

— the hood efficiency but also the way people behave in
front of the rangehood plays an important role



Pollutant process during cooking

range hood efficiency human exposure
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Influencing factors on the hood efficiency

* Hooddesign

* Flowrate(s)

* Height above hob

* Adjacent cupboards

« Source strength

* Position of source

* Type of the source

* Heating source
Gas/ceramic/induction

There are several standards for measuring the efficiency;

« ASTM

* Draft CEN

« Swedish standard SS-EN 61591 A 11 includes interference



everal measurement methods
T |

Figure 3.-ASTMA2017 )y emutters-on two-electric-heating (600-W)-electric hot-plates £

Reproducebility is a problem

Figure 2. Induction method with CO; mjection i two stainless steel 24 cm stir-fry-pans m the

front Jocations, the left pan s equipped with temperature sensors.



Efficiency including interference

| Air flow | With interference device | Without interference device ratio in %

0.74 0.97 76
0.66, 0.67 0.89, 0.90 74
0.46, 0.49 0.95, 0.96 | 50

CETIAT J. Simon 1984



. traditional range hood




Type of cooking exhaust

UM o

no range hood tradionional  with supply rear inclined down



Interference/disturbance due to
cooking increasing the exposure

LY
- inefficient exhaust & 7
» smelling i
- body movements B
* arm movements

Interference or disturbance effect is depending on exhaust type



Role of ventilation in kitchen/living

Kitchen/living normally almost perfect mixed air
But in the vicinity of the hob is it not the average concentration

Exposure during
« Cooking
« Period after

The exposure is the integration over time
of the concentration during cooking and after cooking



What do users know about ventilation
and exposure?
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@MLED 3742 TIMES, BOILED 1 LTR OF TEE WATER,
WATER FOR THE FLOWERS, 3 TIMES SNEEZE, WASHED
2 PAIR OF S5OCKS, 1.6 MINUTES TEARS ON ONE EYE
DURING PEELING AN ONION ... THATSIT ...
MYCALCULATION SHOWS THAT NOW THE WINDOW
SHOULD BE OPEND 1 INCH FOR 4.3 MINUTES WITH
CROSS FLOW CONDITIONS ..

Particulate matter
size distribution

The only thing they really no is:
switch off the range hood because of the noise



The exposure to fine dust during
cooking

TNO has carried out long term exposure study
on persons due to cooking

The focus was on particle fine dust PM2.5

Three different exhaust strategies

* No range hood

« Standard range hood

* Inclined Range hood

Two different extract rates

* low

* high



Concentration of PM2.5
types of Buildings
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The exposure study

Cooking a full Dutch meal for 2,2 persons
causes an emission of 35 mg PM, ;

Dutch people: a meal is cooked on average 5
times a week

Cooking 10 minute emission constant emission
rate of 41,6 pg/s

An open kitchen/living with a volume of 96 m?3
Dilution flow of 28 dm?3/s for the kitchen/living



Results of exposure study




How to come from efficiency to
exposure

Several possibilities
« Adding a correction approach in the existing efficiency
measurement standards on range hoods ?
« Composing a new standard ?
 with a procedure to derive exposure from efficiency

measurements
» Defining a kind of labelling systems for users to compare the
different systems A




Closing Remarks

Hood efficiency measurements exists in several,, but very
different standards

TNO study showes that exposure is very important

The challenge is now:
— how to reach valuable information for users
— will it be in Standards or a labelling system

A proposal for a CEN standard is in the preparation phase

This presentation was to stimulate the audiance to
consider exposure in stead of only hood efficiency

5N



. Thank you for
your attention



