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Appendix A: Complete List of Technologies



DESCRIPTION OF CURRENT TECHNOLOGIES 111 IN TOTAL

BON-OVER/BOIL-DRY ONLY
- tent Description Company
No |[Number -
1 |US 4865292 Cook modes [warm-simmer-boil) and regular Hi-Med-Lo settings availabie. Use pre-sat Genera) Electric
Tthres then estimate time to completion & manipulate HS & set alarm on when time reached Company
2 [UsS 6118105 Auto detect for boil, boil-over, boi-gdry. T sensor for vessel bottom & cooldop, & power lavel General Electric USE TEMPERATURE
indica. Temp signal plateu = boil, temp signal increase atter plateau, boil dry, etc. Coffpany SENSOR
3 |US 4465228 Preventing boil over incidents by monitoring pan bottom temperature and usind a pre-selected  |[Matsushita Elec. Ind
decrease in tlemperature gradient as tood bailing point Co., Lid
4 |US 5947370 Cook modes (warm-simmer-toil} and regular Hi-Med-Lo settings available. Compare realtime  |Arthur D. Little, inc.
data with slored empirical data w/ fuzzy logic 1o determine cooking state
5 |Simmer Sentry | Tsensor + acoustic sensor diractly in contact w/ food. The sensor sticks out of GRI
the back pane! of the cooktop and its sensar tip is immersed in the cooking liquid
6 |US 4633230 A temperature sensor is attached at the end of a 2 bar iink arm that can be ad- None
ljusted 1o contact the cooking container. The temperature sansor will convert the
measured cooking vessel temperature into electrical signal that will signal alarm
in cases of bail gver or boil dry.

| Mosture sensor:above pot (in hoodéon top of pot} measurs vapor and activate alaqn (audible/
-|visual) and marnipdlate heat sotrce when boliing is detecled =517 2

FIRE EXTINGUSIHING/CONTAINMENT/ALARM

USE MOISTURE SENSOt

AN S

Patent Description Company
No
1 |US 4580638 A fiexible incombustible curtain automaticaity drops over and contained cocking unit once MonvAre, Inc.
fire is detected, then gas fire extinguisher released inside the partitioned area to avoid messy
cleanup
2 |Us 8105677 Can(s} of particulate extinguishing mat! inverted above range (in hood). Cap has fusible mat!  [None
that melt at Yemp ~ 220 F. reieasing particulates that fall on cooklop by gravity
3 |US 3889754 Dry fire extinguish powder avoid splatter of grease. Auto deploy - fusible parts that lets go a None
spring actuated puncture for CO2 canister which allow pressurized deployment of extinguisher USING FUSIBLE PARTS
4 jUS 5490366 Panel w/ heat tusible pants, Glled w/ extinguisher pawder, Located abave range in hood/as Firamelt inc. AS DETECTOR
ceiling panels (Firemelt powder)} AND ACTUATOR
5 U5 4813487 Fusible part actuated fire extinguishing agent to stave and actuated spring loaded solenoid None
switch 10 turn off stave.
6 |US 6032663 A tusible part {nylon cord webbing extended above stove) is used as fire detection device. None
Once flame mell the webbing, this releases the gas valve/slectric switch which was held in
tension so burner is off
7 |Ansul System  in hood fire detection and suppression system. Fire detection and suppression actuator Reliable Fire
is a fusible links which will cause cartridge to propel gas into Ansulex liquid agent tank Equipment
8 |The Satety Waiting for Brochure PEMALL
Gourmet
A JUS 4773485 Pressunzed extinguishing canister connected 10 valve networks within hood above stove. 21st Century Intl Fire
Actuator_are cabies in lension connected w/ fusible parts Equipment & Services
9B |The Guardian | |Fire detection-suppression system - concealed in hood or in kitchen cabinet abave range  Twenty First
{US 4773485} |When fire detected, using fusible parts {within hood}, auto shuts off fue) supply 1o stove Century
{gas & electric), while releasing extinguisher. Cptional: audible alarm & pul! stations
10 {JP 8107942 Nozzles connected 1o prassurized water source capabile of delivering fine water NOHMI BOSAI LTD
mistAog to sutocate and ceol fire/stove. Using fusible parts 1o activate nozzles
11 |Fire Line Hood installed extinguisher using fusible link Ansul Fire Suppression
S m
Hood installed extinguisher using tusible paris and a new powder extinguisher Firernei

R B e R e R

o9 gty (215t Centuns

S{Equipment T §-Sacnces:

datect fire above cooktop (on wail behind cooktop). Then from inside
the rangehood, fire extinguisher will be released

MATSUSHITA
ELECTRIC




table then activate a buzzer and then drops down to cover entire surface cooidng unit -

aumualy activated wﬂh sensors m detect fn and achvate release

20 |JP 58152575  |Flame sensor behind the cookiop, at a level just above the cooking veasel, DAIKIN KOGYO USE OPTICAL TEMPE-
activated a spray nozzle that releases fire extinguisher from behind tha cooktop KK RATURE OR FIRE
onto the pot/pan on cooklop, and then cut-off gas valve. Sensor is IR SENSOR

21 |Stove Alarm [An auxikary sysiem using an IR temperature sensor, mounted above the cooktop on the wail Cabinova

and/or cut-off  |behind it Reacts to haat (if T of cookstove > Tthres) it will twm on an alarm and some version  |Sweden
US 5196830 has an electric cut-off switch that cuts the power the the electric stove. Claim that user can
adjust sensors sensitfy photoconductvecel) ___________________ i

5, o e T et -t - oy P s < - SRR

Shawge : B ‘ it

23114093529  Se & 2 8 ntialied i WIgaft: 4 Ma %

%m S o0k o e FEnaor S in
24 |JF 2162274 |Rangs hood act 4 @ fire Snclosurw/containment Unit. Tsensor Galact ambient T around Cook  |None FIRE CONTAINVENT 1O

EXTINGUISHER AGENT

Freaie, Ao

: Jenviros i it TR
Pull out blanket fromn drawer underneath me burmer/heat sourae Used to manually
smother fire
29 [JP 1020187 Manual fire extinguishing sheet. Fire extingusih agent & suspended in a flexible & None
fusible encasing from pofyethylene film. When fire oocurs drape sheet on stove
to meit film and delivers extinguisher MANUAL FIRE EXTINGLISH
30 [JP 9206393 Kitchen mat with incombustible material to smather fire manually DUSKIN COLTD AND COOKING FIRE
_ ___|DETERMINATION METHOD
31 VP 9117329 Incormbustible back panel for wali cover, A passive wall attached on the wall behind the cooktop |MATSUSHITA ELEC.
to reduce the spread of cooking fire. WORKS LTD
32 |JP 1015068 Range hood act as a fire enciosure/containment unit. Drops cowa to cover entire |Nens
cooking unit - manually activated
33 |Fire Breaker FuefManual fire extinguisher material {powder in bottle). User has to squirt the plastic bottle ¢containin{National Fireproofing
Neutralizer the powder extinguisher on the source of fire. Co.
PREIGNITION OF FOOD/QTHER -
Patent
No |Number

“[USsTi71ee

uS 5380985 |Motion sensor detect if per person is near stove (spec:ﬁed area coverage) If not will turn off

electric heater after a specified pre-determined time

US 6130413

disabled ternporarily for a pre-set period. When user enters it is auto-enabled. The 2nd fime user
{leave.stove is disabled permanently until user manually reset it Add an to old stove

Motion sensor detefmine user prasence. nce. The 15t time USEr not detected after pre-set period, stove

USES MOTION SENSOR

US 4775913

Motion sensor determine user presence. For the 1st time user not detected after pre-set
period, stove disabled temporarily for a pre-set period. When user enters it is auto-enabled.
The 2nd time user leave stove is disabled until user manually reset it Integrated

None

WO 0/53975

Motion detector determined user's presence near stove for a pre-sat time. If no user is around
controller sant a sugnal byvmm o manipulate (off) slectric heater

ONLY

Arthur 2 Little
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A sansor at the center of an electric hot plate, will co

el

TR DI Bnes A Vil

ntact vessel
presence and vassel bottom's temp (indicator anly?) Will cut-off electrical supply to hot-plate
when sense max. T is reached by a fuse connecled to vessel bottom which meit at that T

SEB S.A.
Seiongey, France

17 {US 4723067 A sensor at the center of an slectric hot plate, will contact cooking vessel and detect vessel EG.O. Elexbo-Gerate
temp. A separate temperature cut-out davice made of temnperature imiting rod is embedded Blanc U Fisher
ELECTRIC beneath the hotplate for precision cut-off when Thot plate > Tthreshoid
18 |US 4492336 T sensor tor pan bottom temp. T rise gradient at indial state of heating for a certain time is Matsushita Electric
used as correction value for pan type, T rise gradient atter certain T has been reached isused  |ind CoLTD
as correction value for amount of food. They are converted into preset T values for operating T
for T sensor. Once the T operation is reached, heating is maintained. A Tcut-off alsa
calculated from the operating 7.
19 |JP 8014573 A Ioad sensor determine i there is pan/nct on top of bumer. When there is pan, a Tsensor TOKYQ GAS CO
which measura pan bottomn T, will determine if Thottomn > Tthreshold A, if No, combustion is LTD
continued, if Yes, empty boillover-heating detected -> tum off flame. If no pan detected, &
Tsensor measure Tbottom > Tthreshold B, pan is iemporarily removed/shaken -» reduce
to weak flame MEASURE PAN BOTTOM
20 |UP 7012335 Tsensor detect pan bottom Temp. When Tpan bottomn > Tthreshold for a pre-determined time  |RINNAI CORP TEMP W/ CONTACT
period. Cut off gas valve. If Tpan bottom > Tthreshold temporarily (< pre-determined time) then SENSOR PROCESS
nothing is done Reduce nuisance bumer tum-off due to shaking of pan or tempoarary pan litting SIGNAL W/ MICROFPRO-
{flipping pancake) CESSOR TO DETERMINE
21 |JP 5044939 Tpan bottom measured every 0.325. (Tmax-Tmin} between 4 consecutive T measurement is  |RINNAI CORP COOKING STATE AND
calculzted. Qil fire is prevented by comparing (Trmax-Tmin} with a reference vaiue and by the ACTION OF COOKTOP
time it takes for T to rise from 220 t0 240 deg C AUTOMATIC ACTIVATION
22 |[JP 8233278 Thermistor detect Tpan bottom & connected to valve coil of safety vatve through intermediate Osaka Gas Co Lid OF SAFETY SYSTEM
swiich. At pre-set Tthras themmistor operales the switch and tums off heat
23 {JP 4236012 Cooking mode is auto judged by bottom pot temperature/moisture sensor {liquid cooking/ Matsushita Electric
frying). Prevent over-cook {boil/simmer) o fire (frying) by temperature rise pattern of pan/pot Ind Co LTD
bottom
24 [JP 61105025 Use electromotive force of TC for pan bottom. If this becornes larger than V drop of an slectric  {Matsyshita Electnc
resistance, signal is processad to output a puise for heat source. If beyond Tthres, gas vaive Ind. Corp
turns off )
25 [JP 9148062 [Panvpot bottom T is measyred Dy a T sensar below ceramic heat resistant slab for electric Matsushita Electric
ELECTRIC stovetop. When abnormal T is detected, heat source is manipulated {stop, heat retaining, Ind. Corp
or Jow)
26 |JP 4020718 In addition 1o overheat preventive function (Tpan bottom based), A contact sensor ig installed Harman Co Ltd
_ to delect povpan on bumner tripod/grill. if no pot is detected, alarm is on after a pre-set period
27 ICtr Sys. For A TC-based T sensor for pot bottom to detarmine the amival of pre-ignition cond. T threshold Energy Intemational
Preventing Food jof S90F was selected. When Tpan > 590F, bumer is reduced ta 40% output When Tpan < nc.
|___lignition on Gas AIS90F burmer up to full {seiected) oulput. Specifically for gas burner
28 |CPSC Prototype |A TC-based T sansors (3) for pot battom 0 determine the arrival of pre-ignition cond. Healer CPSC
Detect preignitior{is cycled (15 on and 68 off) when Tpan is between 330-350 C, and when Tpan is larger than
jwr Elec. Ranges 1360 C. heater turms oft._Specifically for siectric cooktop _ . —
) her et SN



an electrical closad cireuit, It is also connected o @ T fuse o tumn off gas @ Tthres. No need

33 |US 4994852 Use cook mode switch, 2 T sensors are used, dependent on type off cooking selected: for Fissler GmbH MEASURE PAN TEMP w/
ELECTRIC roasting T contact (T dependent resistor) on the underside of ceramic plate and for other, Germany W/ CONTACT OR NON-
through pat wail using contact and/cr IR sensor. Signal fed to contraller that'll manipulate heat CONTACT T SENSCR
source depending onmode_____
SALPATIIRIS32IA eigo focry EAmpaCalLs Li8- B4
“riigl Ayt of: e
;;:;‘:th :is'-&.m_ : '- x = 4 X =
‘?ﬁ : e Flock v e .V ; o
R b et hotsT sendiiive 1
584 AP 5 8.8 e Fatos ot TC-hes
'371-_'"— 5 " LS e - "h-i‘:'
38 |[JP 11094245 TcmrpanbmmummdwrMabmwmandammparamm fuse. Thesa sensors RINNAI CORP MEASURE PANBOTIOM T
are all combined in series to create a safety vaive circuit to connect TC with the solanoid NQ SIGNAL PROCESSING
safety vaive USE BIMETAL SENSOR
39 UP 11094258  [Tsensor using bimetal swilch is connectad in sanes w/ a TC (pilot) & safety valve constituting Hitachi Hometec Ltd  |CONTACT T SENSOR
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Tpan is used to datenmne near fire condmon tis bypassed if mohon sensor dehect person
near stove within a pre-set period. it resets again after person is detected. i no motion
detected. bumer tums off

MOTION+Tpan SENSOR &
MICROPROCESSOR TO

JP 6265158

Tpan bottom = Tthres, controller counts set time, if during set pericd no motion (person) is
detected, heater off. If yes, controller reset counting and continue, if set period is passed,
heater lowered/oHf.

TOSHIBA CORP

JP 7083442

User select button for frying function - actuate safety circwit if no T change is determined from
the IR motion sensor at the fromt of stove, bumerwﬂlmmoﬁaﬁerasoecﬁedtlme( 10mm)

TOKYO GAS

ACTUATE
CONTACT T SENSOR

5 'toprewntﬁna mm@.
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and possibly
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imsef from:forgetting to b off cookiop: ’“‘”’iﬁ“@m;,

The oooking appliance avtomatically tums off the heater a pradetermmed time aﬂer a Iasl
nressed switch, i.e., automatic power off function. A caution lamp indicates that the heater

will automalimgy be wrned oﬂ' a minu'te prior to the automatic power off function.

A

mu.mmammm s
agamn?if smoke D :

s %—:—&*’f s

smmngewfmumplesenws&ﬁJnchQns.ForﬁNufetyofcookmn A NeAmEss sensor
check for authorized user and/or utensils. If unauthorized person/utensil is around/used, bur-
ner i3 locked - for authorzation, fransmitter has to be cacied by perscnfembedded in utensils
The pot support grid has a weight measuring device. If no weight is sensed then bumer tums
off. Timer is used for indfvidual bumer to tumn it off automatically. Have bypass functions for
jwhen pot is temporarily lifted or pot is left on grid after finishing w/ cooking (lock bumer off)

None

VARIOUS SENSORS

52

US 56808373

Power level (alec) or flame (pas) sensors. [f sansor detect heat sourca is on, a
warming indicator located nexi 1 exit doot/audible atarm tums on when door
is opened - pravent unattended/accidental on

Mone

JP 5018539

AN odor sensor is used to detérmine what kind of food is cooked and atse to
determine if food is over-heating. [t is connected o controller that can manipulate
heat source

Sharp Corp

JP 5018539

AUYD Setect Of 000 Type Usg OOOT SENSOr. USE 1001 fype info. Tof auto, Cookmg
and use odor data to determine food fire and manipulate burmer {shut-off) when

that happans

Sharp Comp

JP 8086445

A contacttouch sensor (combined with Tpan bottom sensor) is used to determine
if panvpot is on top of bumer, When pan is not on bumer, bumer flame is either
reduced or off 50 no clothvsieeve caich fire

Tokyo Gas Co Ld

JP 9056601

uct below bumer system. When abnonmal heat is detected, alamn tums on and

Tsensor at suction passage below burner through its circurnterence and in smoke
d
S valve is turned off

Yamaoka Kinzoku
Kogya KK

Arthur D Little



JP 4006325

An energy (Temp) senscr is instailed within a downdraft duct behind bumer.
When food ovarheat (oil) The energy sensor detacted pre-set radiation energy
from cooktop, tum off bumer and stoo blower

Matsushita Electric
ind. Corp

58

JP 7171061

T senscr is directly inserted to parvpot content. T sansor is attached to an
alarmn system that can generate synthesized voice to alert cooker of cooking
fire danger when Tiood/oil ~ Tthres {ag. 200 C)

SENSORS/ACTUATORS

4 Specifically for hob wi halogen lamp 2s heat source and a ceramic cooktop which .S. Phi
-40% of haiogen radiation. The Tsansor engages the bottom part of the ceramic cooktop Corperation

5 |US 5397873 For Elec heater w/ glass ceramic cooktop. T sensor form PTC (positive T coeff. sensing Emerson Electric
element). itis attached to the underside of ceramic cooktop and measure T of cooking area Co.

(not pot bottom diractly) . )

6 |US 6075463 A wireless Tsensor consisting of an antenna, piexo-slectric crystal and reflector is integrated AKO-Werke GmbH NON-CONTACT
to the bottorn of the pot/pan, The sensor transmit wirelessly to the receiver beneath the & Co. KG TEMPERATURE
caramic top ) 'Wangen, Germany SENSCR FOR COOKING

7 {US 5750963 Temperature sensor for cooking hob by using a field sensor that will measure the decay of the mgAB Electralux VESSEL
DC field which is a function of cooking vessei and food content. The signal from the field Swaden
sensor will then be used to control the electric heat source t0 a user pre-determined
temperature

8 |Aavanced Cook- |Gold alloy tracks for pot sensing. Has transmitter & receiver frack - detection by measuring Cherry Elec.

ware Sensing Sydamount of electromagnetic damping on track. Detect vitroceramic T around heat zone (thus Products
tor Vitroceramic _|cooking pat) by measuring spectiic resistance of the gold alloy track

9 Jus 5283412 A device to measure pan or content temperature during induction heating Compagnia
independant of cooking vessel diameter/surface configuration (heat conductor w/ Europeenne Pour

iy LS e TR

A new

micro-machined félaﬁve humic-lity sensor ﬁas de

" institut fur

located on the underside of the pan lid.

Water Sensor for|proportional to relative humidity from 0%-100% RAH. Claims: low cost and reliable sensor can instrumentslie HUMIDITY SENSOR
Home Appliance |be applied to cooking ranges of different types (electrics and gas) Analytik Hermann-..
13 |Conference Automated Cocking and Frying control using a gas Sensor microamay Institut fur
A discussion on a new developrnent effort on a gas sensar microamay that is instrumentetie GAS/ODCR SENSOR
specifically to determine the doneness lave! of steak cooking. The sensor is Anatytin

e,



Appendix B: Technologies Eliminated in Initial Screen




TECHNOLOGIES ELIMINATED FROM CONSIDERATION FOR VARIOUS REASONS: 29

|Nsutraizer

o [Technoiogy _____ Thesanpiion Com JEpnaion
1 [P 4080525 Fire prevention by the comparing the temperaturs gradient of tha pan with NORITZ CORP Find patants figure later and
pre-set conditions. If gradient < preset vaius A then actual T is compared to raalize it is for oven
|prasat Ta, if lags, continue. If more stop
2 [JP 5018539 An 0d0r 3ansor ia usad to datermine what king of food is cookad and aiso to Sham Comp Find patent's figura iater and
dewsrmine ¥ food is over-heating. It 3 connected to controlier that can manipulate raaiize it is for oven .
heat soyrce
3 |JP 8086445 A contacttouch sensor (combined with Tpan botiom sensor) is used to determine  [Tokyo Gas Co Lid Address only small % of cooking fire
it parvpot is on top of bumaer, When pan is not on bumer, bumer flame is aither
reduced or off 50 no clothvsleavs caich fire __
4 |JP 4083529 A photoelecinc sansar (ight projector and recemver) is instalied n downdraft Matsushita Electric Optical sansor easily soilad by grease
cooking venthood. Whan smoke level in the vent i3 > pre-set valus sensor wil Ind. Corp & not accessible for daily cleaning
| send aignal to tumn on alarm and tum off heater
S5 UG 5283412 A device to measure pan or contant temperature during induction haating Compagnia Only work for induction type coalang
independant of cooking vessal digmater/surface configuration (heat conductor w/  |Europeenne Pour hob - vary small % in market
1 current measuremnart) TEquipmert Menager
& |JP 9058601 Tsensor at suction passage below bumer through its circurmference and in smoke  |Yamaoka Kinzoky Catection thrashold might aasily
duct below bumer system. When abnormal heat is detected, alarm twms on and Kogyo KK be compromised - dir'boi-over
gas valve |s tumed off
7 |JP 4006325 An‘energy (Tamp) sensor is installed within 2 downdrait duct behind bumer. Matsushita Electric Sansor easily soiled by grease
‘Whan food overheat (i) Tha anargy sensor detected pre-set radiation enargy Ind, Cam & not accessible lar daily cleanng
mem cooktop, tum off burner and stop blawer
8 [JP 7171061 T sensor is directly inserted to parvpot content, T sensor is attached to an None ser have to install/uninstall sensor
alamm system that can generats synthasized voice to aiert cooker of cocking evarytime used - nuisance
o fire danger when Tfood/cil ~ Tthres (eg. 200 C)
9 |US 5608378 Power lavel (slec) or flame (gas) sensors. If sensor detact heat source s on, a None Doas not seem to be very effective
waming indicator iocated next to et dooraudible afarm tums on when door High likelyhood of faise alarms
is opened — pravent unattanded/accidental on
10|US 5942816 Moditied fuse for slectric cooktop with build-in timar. Each haat element ctrl knob Mone Timer pariod sakection is arbntrary
has 1 fuse. The modifiad fuse will tum off heat alement &3 resat after a pre- or dependent on user - not desireable
determingd perigd of time (pre-sef or user-selected} 1o let usar define safety kmits
1]US 4578 A cOTact sensor %Or slecric heater 1o detect pan/pol presence above neater Fissier GmbH Only atdress fires from non-food mat!
detailed sansor drawing Gemnany small % of cooktop fire source
12|US 3781506 Non-tontact T sensor for cooking vessel, specifically for inducton electne General Erectnc Co. Not many nduchon cooktop i the
cookiop. Schenectady market today
13|JP 5018539 Auto detect of food type using odor sensor. Use food Type into. for auto. cooking Sharp Corp Find patent's figura kter and
and use odor data to determina food fird and manipulate bymer (shut-off) when realize it is for Qwen
that happens
14 |US 4483314 Puil out blanket from drawer underneath the bumet/heat source. Uised 1o manually |(None User has to manually
{smather fira smothar fire — harmful
15 LJP 10201871 Manual fire axtinguishing sheet. Fire extingusih agent 15 suspended in a flexible &  {None User has to manually
tusible encasing from polyethylane film. When fire 0ccurs drape sheet on stove smother fire — hammiul
1o melt film and delivers extinguisher
16 |JP 8107942 Nozzies connected to pressurized watler source capabie of delivenng fine water NOHMI BOSAI LTD Walter 5 not recommended
mistfog to suffocate and cool fire/stove. Using tusible pars to activate nozzles to tum off grease fire
17 [P 9117329 Incombustible back paned for wall cover MATSUSHITA ELEC. Only contain fire from buming
WORKS LTD back wail
18 (JP 9206393 Kitchen mat with incombustible material 1o smoter fire manualty DUSKIN COLTD \iser has to manually
smother fire — hambl
18P 11221297 Extinguish stove fira and prevent fire from expanding into hood duct. Nezzle that BUNKA SHUTTER ‘Water is not recommended
sprays water dropiet is Situated inside the duct of a range hood to spray intoduct  [CO LTD to tum off grease fire
an onto stove surface
201JP 2045073 'Waler sprayed from surmounding pipa frame to cool And suppress fire. After flame [None Iwatar is not recommanded
has subsidad, a matal plate covers oot automatically 10 tum off greasa fira
21 [JP 1015068 Range hood act as a fira enclosura/containment untt. Drops down to caver entire  [None Has 1o manually activats sys.
- cocking unit — manually activatad Hamful to user —
22{US 4533230 A lemperature sgnsor is attached at the end of a 2 bar knk arm that can be ad- Nona Vary cumbersome setup. Wil alfect cook's
justed to contact the cooking container. The tempaérature sensor will convert the performance to have this amm sticking cut
measured cooking vessel lemperalure 10 electnical signal that will signal alarm on the way. Can be harmful # i obstruct
Jin cases of boil gver of boil dry. cook's movemant and cause spilts etc.
23|Conferanca paper |Autornated Cookdng and Frying control using a gas sensor microamay Institut fur Instrumeniaile |Sensor can only judge the donenass of
A discuasion on a new developmeant sffort on a gas sansor microqrray that is Anaiytik meat during steak frying only. Sl at eady
specifically to determine the donanass level of steak coclang. The sensor is stages of developement
‘ocaned on e ynderside of the pan lid.
24|Confarenca papar |[Fire Detection w/ Cambined Uitrasonic-Microwave Doppiler Sensor Sensor i still gt aarly staga and looks
A description of a new development of a fire detection system that combinad two | Siemens AG 10 be 100 axpensive an addition 10 cooktop
ultrasound and microwave Doppler senscr 10 neduce the ncidence of or Nood
L falss alarms
Fue Breaker Fual IManual fire axtinguisher material (powdar in bottia} Natioral Fireproating Co. {Usar has to manually spray the product on

the fire — consiiered unsate proximity

=

Stovetop FraStop

Hood installed (magnet) extinguisher - NO pressurized tank

Williams Pyro Inc.

Product not applicable for grease fire
$inca it is released w/ large pressurs that
can splatter the greass and fire 1o Su

27|Simmer Santry TS4n307 + ACOUSTIC sansor directly in contact w/ food. The sensor Sticks out of GRI Only to detect the prasence of boiling
the back panel of tha cookiop and its sensor tip is immarsed in the cooking fiquid in liquid cooking. Also the protruding sensor
. is not practical in real ing scanario
281Fire Lina Hood instaliad axtinguisher uaing fusible link Ansul Fire Suppression  [System is applicable for commercial kitchens
29|Firemet hood Hooa installed sxtinguisher using fusible parts and a new powder extinguisher Firematt No clear description of product and company
System that suapas o work well with grease fice oo, did not retum contacts




Appendix C: Cooking Process Definitions

COOKING METHODS DEFINITIONS

1.

Sauté:

To sauté is to cook a food quickly in a small amount of fat over a relatively high
direct heat. First, heat the pan over a medium flame, then add your fat. Once the fat
begins to ripple, add your ingredient. It is very important not to crowd the pan or the
liquid released from the food will actuzally cause steaming rather than sautéing.
Searing:

To sear means to cook food over a very high, dry heat to seal a surface--and seal in
juices. This is usually done in a skillet or under a broiler. The high heat caramelizes
the naturally occurring sugars present in the food and produces a flavorful crust.
Browning becomes apparent when the food's surface reaches approximately 310 F.
Stir-fry:

To stir-fry means to cook food quickly, stirring constantly over extremely high heat
in a small amount of fat. This technique is traditionally performed in a wok. Since
the heat is intense, it's best to use a fat with a high smoke point, such as peanut,
canola, com or safflower oil, or lard. The wok must be very hot before the fat is
added or the fat and food will stick.

Blackened

Meat or fish is coocked in a cast-iron skillet that's been heated until almost red hot.
The food is customarily rubbed with a cajun spice mixture before being cocked. The
extra hot skillet combined with the seasoning rub gives food an extra crispy crust.
Browning

To cook quickly over high heat, causing the surface of the food to turn brown while
the interior stays moist. This method not only gives food an appetizing color, but also
a rich flavor. Browning is usually done on top of the stove, but may also be achieved
under a broiling unit.

Caramelize

To heat sugar until it liquefies and becomes a clear syrup ranging in color from
golden to dark brown (from 320 degrees to 350 degrees F on a candy thermometer).
Blanching:

The term "blanching” refers to the technique of plunging a food, usually a vegetable
or fruit, into boiling water until either its color has set or the food has softened
slightly. This takes anywhere from a few seconds to several minutes, depending on
what is being blanched.

Parboiling:

It is a technique that is similar to blanching, but takes a bit longer. Parboiled food is
actually partially cooked.

Melting Chocolate:

Chocolate scorches easily, melt slowly over low heat. Place the chocolate in a double
boiler over simmering water, remove from heat when halfway melted, and stir until
smooth. 4 ounces of chocolate takes about 3 min. :

C-1
Arthar D Little




10.

11.

12.

Simmering: :

To cook food gently in liquid at a temperature (about 185 degrees F) low enough that
tiny bubbles just begin to break the surface. Cooking time varies from short (less
than 10 minutes) to long (more than 1 hr)

Canning: ,

Boiling-Water Canners: These canners are made of aluminum or porcelain-covered
steel. They have removable perforated racks and fitted lids. The canner must be deep
enough so that at least 1 inch of briskly boiling water will be over the tops of jars
during processing. To ensure uniform processing of all jars with an electric range, the
canner should be no more than 4 inches wider in diameter than the element on which
it is heated. Cooking time is between 10-45 min depending on type of canner used
and type/amount of food canned. Boiling canner has a large diameter (found one w/
16.5” diameter). Pressure canner w/ diameter of 12.25" to 15.25".

Braising

A cooking method by which food (usually meat or vegetables) is first browned in fat,
then cooked, tightly covered, in a small amount of liquid at low heat for a lengthy
perod of time (Can be > lhr). The long, slow cooking develops flavor and tenderizes
foods by gently breaking down their fibers. Braising can be done on top of the range
or in the oven. A tight-fitting lid is very important to prevent the liquid from
evaporating.




Appendix D: Temperature Measurements from ADL Cooking Tests

Arthur D Little



0091

ajdnogounetyy ui-INg = 01 OSdD  efpe woloqued =384 Jeues wojog ved = Ngd  SlueUod ued = 9d
(s) awny
oovl 00zl 0001 008 009 00y 002

1 ). i ) 1 1 1

(sog¥) Ap 1og

vt
o

"D 58dO

-

abuey sen HSdD Uo ued |93)S SSI|UILIS U] 1SIL 19}BAN |WOOL

00¢

| 00

- 009

- 008

0001

() sunzeladwa]




0091

se|dnoooussy) ul-ying = D1 Pue 0L ‘101

efpe wopoq ued = 3g4  1ejueo woljog ued = 0gd  Siuejuod ued = Nd

2d

(s)owyy
oovl 0021 000} 008 009 0ot 002 0
1 | 1 L 1 I L O
Umzc_mo‘_ jou mc___on - dete> dwia} Jajem
Od .
e .. e——+ Q02
Om& ..._?’2!.-:._:1{..4..{?_. ..M
3gd o2
i
L
L
4
- — - - et ooy
ol 2
v _-_- m
 F ]
. 1]
0 Y TR URRRRE Lk P =
- S . e - , e - - — » A - 009 I
mo.—- -n:::-u.--u-...\- raL”
o008
c0ot

abuey 21119913 DSdD UO ued |99)5 SSajuleIS Ul 1Sa] 1108 J81eM JWOD!

e

ArthurDLi




0091

oovi

ofipe wojoq ued = 3g4  Jejued wojjoq ued = Ngd  siudauoo ued = Dd
(s) awL
002c1 0001 oos 009 oor

1 1 1 1

00e

- 002

- 00y

UMOPINYS 1euing 3dd

009

ooe

0001

abuey |euuly Uo ued |991S SSSJUIBIS U] }S9] |l0g 191BM |WO0L

{4) aumesadway]




0091

ejdnosowney ul-liing = 01 NSS40  ©efpe wopoqued =3g4  Jejuso wiopoq ued = Dgd  slwewoo ued = Od

00F1

(s) s
0021 0001 008 009 00y

I i 1

002

0dd

abuey sen DSdD U0 Ued [99)S SSIULIS U} ISaL 110 [WOOL

002

- 00V

009

008

000t

(4) simesadway

va

Arthur D Little




0091

ejdnoooultey) ul-jiNg = D1 DSdD  efipe wopoqued = 3g4  Jejusd wopoq ued = 9gd

(s) s
oov 00z1 0001 008 009 oot

stuejuoo ued = Dd

00e

aBuey sen 9SdD UO Ued WNUIWINGY Ul 1SAL {10 W00

- 002

00y

009

- 008

0001

{4) samesadwia]




0091

ajdnosousieyy u-)ing = 9 | DSdD

ofipo wonogq ued = 3g4  Jejusd wojoq ued = 384  SIUBILOD ued = Dd

(s) swyy
ool 00zt 008 009 oov 002 0
1 1 2, 1 . i 1 O
T 002
; - 7 - 00¥
\\ L
38d <~ /" DL08d0
odd . T -
— - - RR - - 009
- - - 008
(ebeJone Buiaow 08s G| - €lEP POY}OOWS)
0001

abuey sen 9SdO uo ued uolj e uj1saL |0 1W00L

(1) auxmesadwa]

9a

Arthur D Li



se|dnogouney U-jjing = €01 pue 201 '101  efpe woyoqued = 3g4  Jejued woyog ued = 13gd
(s) awny
0091 oor1L 002t 000} 008 009 oov

1 i i [l 1 N

sjueuos ued = Nd

00¢

sSuUlWQE< Jojfe uoniubi ou

- 002

- 00F

009

t 008

ebuey 214193[3 DSdD UO ury 9315 SSIUJR]S U) 1521 110 1W00}

0001

(1) aumeradwa



0091

sejdnosouney; ul-ing = £ 1 pue go L'101 ebpe wonoqued =3g4  18jusd wWopoq ued = 0ad suBeuoo ued = nd

(s) suny),
oovt 002} 0001 008 009 00p 00z 0
L L L L 1 1 o
002
3gd T oo 1 L S| oo
ofd e
"o 20l leoL
B Lo et e L 009
SO N A LALLM
T e - 008
0001

abuey 011308|3 DSdD UO Ued wWiupwN|y Ul 1S8] IO [WOO!L

8d

{4) aameladwa)

Arthur PP Li




se|dnoaoluiayy U-Ng

=golpuegnl ‘10l ebpe wonogued =3g4  iejued wolloq ued = Jgd

(s)owyy

0091 00v1 oozl oool 008 009 ooy

1 1 L 1 i

sjueuog ued = 0d

002

00e

sujwpe< Jeye uopubl ou

ooy

- |+ 009

- 008

0001

abuey 214199]3 9Sd9 UO ued uolj jsed ut1say {10 W0l

{4) samesadway



0091

ebps wonoq ued =394  461USD woyoq ued = Dgd  SIUBILOD Ued = Ny

(s) oy
ookl 0oct 0001 008 009 ooy 002 0
L 1 L 1 L | ] O
|
S - — P | 002
Jdad
Iad
- - 009
——— C e S — oow
0001

afuey 1euuly uo ued |99l ssajulels Ul )sal 1O WO

oLta

(3) simesadway

e

Arthur P L




0091

ooyl

obpe wojjoq ued = 3g4  1e8)uad woyoq ued = Dgd  SiuBjUOD ued = g

(s)owyy
002} 0001} 008 009 00v 002

1 1 L] L ). L

ooy

3dd

- 009

008

0001

abuey Jeuuly uo ued wnuiwn|y uj saj )10 W0t

(4} sumeradway




0091

ebpe wonoq ued = 3gd

oovL oozl

Q001

]

J8jusd Wwonog ued = 0gd 51U ued = Od
(s) o),
008 009 00t 0og

1 L

i 2

sbuey [Buuly uo ued uoJ| 1sen Ul 121 |10 WOl

002

ooy

009

- 008

0001

cld

(d) ainjesadway

ArthurD Li




obpe woyoqued = 3gd4  Jejued wopoq ued = 9gg  sueuod ued = Hd

(s)aun)
0091 00v1 00ct 0001 008 009 00y 00z 0
L L L : 1 L L o
- 002
S - - 00V
B . e =l 009
S — — 008
0001

ued 991§ SSo|UIRIS U Jauing Pa||odjuosup jeuuly uo 3sa) uopjubl 110

{d) aamyeaadwia]




009!

efpe wopoq ued = 3gd  Jejwes wojjoq ued = ogd  SjuUsiuaY ted = Od

ued WnUjWN|y uj Jauing pajjoluosup jeuujy uo 1sa] uojyubi 10

(s) ouny
oov! 0021 000¢ ace 009 ooy 00¢ 0
L L 'l 1 [l 'l 1 o

—_— - - 002

- - 00P
(sogel)
uoniuby

- 009

- 008

Anubys pesesiou; arer Buyy jsuing
0001

via

(d) ainesedway

e

Arthur M Li




0084

011) 28

abpe woypoq ued = 3gd  s8ued wonog ved = 0gd  Siuduod ued = Dd

(s)awiy
002t 0004 008 009 00F

I L 1}

3,074

3g9d

ued UOJ| IS8 U] JaUIng PaJ|oJuodUN jeuuly Uo isa) uoubj 10

-1 002

- OOY

- 009

000}

{2) axmesadway



0091

910

s|dnooouusy u-NING = D1 D540 ebpe wojnoqued =3g4  Jeiues woyoeq ved = 0gd  siuejuod ved = Hd

(s) awiy
0ot ooct 000l co8 009 ooy 002 0
1 L 1 1 Il L 1 . O
{}eais jo J8juad) Dd ./
peppe jeselws

) Y T pouimyyesw ,. 002
- Toor o
3
?
n
£
i 8
. 9108dD L gog B

- R : - 008

0001

afiuey sen) NSJD UO ued ja9)s ssajulels u) yeals bueag

ArthurD Little




0091

ejdnoosouuey u-ng = 01 DSdD  ebpe wolnoqued =34 Jejued woljoq ued = 0gd  SIUBIL0D ued = 0d

(s) sy _,
00¥ 1 002 0001 008 009 oov 002 0

{(yes)s Jo 18jued) 0d

peppe jeawl

pouIn} jesw

01 0Sd0

abuey s 1S4 UO uBd Wnujwnjy ul yealg buueas

ooe

- 0oV

+ 009

008

0001

{4) aumesadwa)



gid

sidnosowssy UFING = 01 7SdD  ebpe wooq ued = 384 481ued wojoq ued = D84 SHUe0D ued = Dd

(s) aw)1
0091 oot'L 0021 0001 008 009 oov 002 0
L L 1 'l 1 — L o
(xeals jo isiued) Dd
peppe jgow
- 002
— Toor A
3
®
. ]
. D208dD T 009 3
—_—— 008
(ebriane Bunows vas G| - BIEP POYJOOWS)
0001

abuey sen DSdH Uo ued uod] Ises u) jeays buuessg

Arthur D Little



0081

[V N 3
sa|dnodouwnsy) u-iIng = gD 1L Pue g0l ‘101 ebps wojoqued = 3g4  Jees wopoq ued =0gd  Sjuejues ued = Dd
(s) euny
oov | 0021 0001 008 009 00y 002 0
Bals O Jojuad
(Mes)s jo JejuBd) Dd ——— _
palin} jeawl S
58d S
: | 00V
agd RN 1
’ N °
—.On—u ...... ..._,...,,..,....,.....a. .-. m
. .l o
) \-.-u ;..-- s . .... m
00|_|.~ ' ||....-|\ —o -\\ T :i:— \-- h
— J— - L] a -|-\ 1 mn
eoL.... .. ..... et .. 009 2
008
000}

abuey 211199\ HSdD UC UBd |991S SSI|UIR]S Ul )ea}S Buliees



02d

se|dnooowsey) u-ing = €01 pue 20t ‘1D1  ebpe wojoqued = 3g4  Jejuso wonoq ued = 0gd  SIuejuod ued = Dd

(s) swyL
009l o0Vl ooNF oooﬁ oom oow oov 002 0
- i -4 o
- \’J\'[’)\‘v\ﬂ \A
_pauiny jeew Poppe jeeW
————— e — 00¢
— S > - 00Y m.
--. m
u m
LOL. ! m
€017, A i a
— e e e — — — e L ...t.l‘.u ..Ial...‘|nW”.l4. S -hl...clnllr;ﬂ..J.m.l| —1} 009 :u
NO:—.. -\- B AR U
" — — s e e e e m————— oow
0001

abuey 211199|3 9SdD U0 ued wnujunjy u) jea)s bupeas

e

Arthur D Li



sajdnosowley) ulIng = €01 pue 201 '101  obpe wojoqued = 3g4  lejued wopog ued = 9gd  suejuod ued = 0d
(s) owy),
0091 oov1 00c| 000} 008 009 ooy 002 0
1 L I Il ] 1 N} O
"\J&\"[\{‘Lﬁll -
(3eess Jo Jejued) Nd / o
pappe jeaw
pauin) jeaw
T e
— e e e m— s —— e 00y &
o 3
K 2
Oad 2
OL e s
S |mnu._.“, ——— .L”“ Tt T et “ .. :-.‘. —— gog
¢l v
—_— e ——— — —_— P J— Oom
0004

afiuey 21198j3 DSdD U0 ued uoJj }sed uj yeays buuess



0091

obpe wojoq ued = 3g4  Je8jued woyoq ued = Dgd  SjUeUoD ued = 0d

(s) aw)
14" Qget 0001 008 009 00y 002 ¢]
1 1 L L A i il O
(Wee1s jo Jol99) Nd JJ\«‘\“‘Z
psppe jeew
— 002

pauin) jeaw

- 00F

- 009

008

abuey |euuly uo ued [99)1S SSaJU|BIS U] }Ba)S Bujess

Q001

ccd

(4) axmesadwa

e

Arthur D Li



0081

oovi

ebpe wopoq ued = g4 Jeju8d WONog ued = Ngd swajuod ued = Od

(s) swiL
o021 000} 008 009 014} 4 goe
L |
(yeels j0 J8JUsd) Dd \S \—/

pouny jeal peppe Jesu

abuey [euuly Uo ued wnujwn|y ulyealis bupess

-H 0oz

ooy

-I 008

008

0001

(2) aunmesadwiay



obpe wonoq ued = 3gd  J8wed wopoq ued = Ngd  SuBUoD wed = Od

(s) owyy
008t oot 0021 000! 008 009 ooy 002
-
(3e8}s jo 18163} Nd E \—,
paLn} jesw peppe jeaw
F———

afiuey leuuly uo ued uoi| ises u| jyeas Buless

-—1 00¢

- Q0v

- 009

008

0001

vea

(4) asmesadwe)

e

Arthur P Li



[ ] ] -1 [-] -] a2 ] -] 1] 1] ] 1] 0 1] ] [} '] a a ] ]
g [} ) 5 8 ] 1 ) 1 [ ] (] B ] 1) < $ 1] L] S [ ] ]
] ] ] 9 ] ] i ] 1 4 8 a ] 1] k] 5 1 ] L] ] k]
b ] 1 9 L) 1 ] ] [} ] L ] 5 H ] g ] a 8 )] g
5 L] 1 L] [} ] 1 ] ] [ ] ] [} g 3 5 11 1 ] L] 1] §
g ) ] 5 -} 3 ] 1] ) -] ] - h] 5 ) 3 1 [] L] L] L]
L] 8 1 S 8 13 13 i ] L] ] L] b g 5 ki ] a ] 1] L]
bl ] 3 ) ] L] $ g ] g a 1] L ] L) a ] L] ] [ ] ]
9 a % ] -] -] k-] ] i k1 8 ] § ] ] -] g ] 1 ] 8
] ] ] (] ] [ g ] L3 ¥ ] 13 8 L] L] 8 ] (-] ] [ ] ]
§ ] § } ] (] 1] H 3 -1 (] (] g g ] 8 g (-] ] a ¥
g -] $ 1 -] [ ] § k) ] § .4 .} 5 ] [ ] 8 S L] L} L] 3
g [} } g ] ] } ] ] a a (-] ¥ L 1] § ) ] ] ] -]
9 ] -] (] L] [} g g ] 9 g ] L) 5 ] 8 5 [] ) L] '
1 1 |} ] ] ) ] L] ] ] ] S S ] 5 1 ] 8 ] a ]
] ) a 3 L3 ] -] ] ] a (] 0 b ] ;] ] a L3 S ] a
] ] [ ] a ] ] ] ] 5 5 a ] L] [ ] ] 1 a ] 3 [ ]
] ! ) 1] [} ] k] ] 1 ] ] } 3 k] § L] ] 8 -] [ ] ]
1 1 1 L] ] ] § < L] i [} 1 % L] L] b ] -] [ ] [ ] ]
] ] ) s [} ! )] 1] s ] L] 5 L) 2 . L] ) L] -] [] 5
J ] } s a ] § 1 ] L] ] S < 5 S 5 1 a (] [ ] ]
} ] ] ] (-] )] ] g ) ] ) L S ] .} ] -] ¢ L] ] ]
b 5 S ] 3 [ [ a . ) L] ] ] [ ] L]

Rirawoay UB{IIPUOT | £ )0 J01a%) | UONENIas | WmsXs |uonenion airs |p N8 neoLueal ssunive)[inopseysa| swil |9seaoiy

Sfupuodu; nyw Aajen -y RNoraue]  1oyw ionpord| Juspiaw [ mwmycon | weyrds wejeia |dowy o Puy: Bupyoo 1o uenEoyIBYYY
»aeeesig) (s onpoig] 1oy Juopeniow | doposa UL Y P] fiojeg josseg ! spuny
HqEUOsYRy 19Humog | 163203 | uoieyy )0 .u..q_h=

NOUYTIYISNVALIHAYHALIVINNYN Anavunavi i ey 1ay ALNIGYYALD FONYWHO YA

DMINOOD

E-2



Appendix F: Basis for Technology Screening Scores
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DETECT/EXTINGUISH FIRE -- FUSIBLE PARTS

Effect on Cooking Process: None, system only actuates when a fire occurs

Effect on Cooking Time: None, system only actuates when a fire occurs

Effect of System on Consumer Behavior While Operating the Caoktop: None, system only actuates
when a fire occurs

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: If a pressurized extinguisher is used, a pressure indicator is installed so user
can verify level manually. Fusible part is just a material with a certain melting point — this property is
unlikely to change within its operating lifetime

Safety System Maintenance: System maintenance requires significant additional procedures/parts (e.g.
extinguisher material refilling) that might require specialist help. Additional parts within the hood would
need ta be cleaned up.

Cookware Applicability: All cookware can be used with cooktop in any normal environment

Range of Fire Incident Coverage (Based on existing fire data): Will address all fire incidents since it
will actuate whenever a fire is detected

Percent of new product sales covered by this technology: Less than $0% since downdraft installations
or island installations not compatible with 2 hood

The degree of mitigation of fires addressed: Extinguishes fire

Effect of Safety System on Cooktop Performance After Actuation of System: Sigrificant cleaning and
adjustment needed after actuation since extinguisher material has been released over cooktop surface and
fire has occurred

Effect of Actuation on the Safety System: Service call or component replacement/recharging necessary to
return system to its ready state (reftll extinguisher macerial}

Potential for False Actuation: None, a significantly high temperature (more than under normal cooking
conditions} is needed to melt the fusible parts

Can operate over product life w/o failure (safety factor of 2): Looks good but no data. Similar
applications have been implemented for some time in commercial kitchens,

Can operate within reasonably foreseeable misuse conditions (durability): Looks good but no data,
System is out of reach of user during normal cooking operation.

Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down}: Cooktop will still able to work even though safety system is not
on/operating

Safety system components might pose added risk to consumer: None expected

Applicability across product types and product models: Can work for all models for one product type
(for vented or non-vented hoods, and under cabinet or free standing hoods), but cannot work for downdraft
or island installations where no hood is available

Components/system availability: Most parts are available off-the-shelf or have been manufactured in
nigh volume at low cost

Installation: Specialist help required

Serviceability: Specialist help required to refill or service extinguisher tank

DETECT/EXTINGUISH FIRE -- NON-OPTICAL T SENSOR

Effect on Cooking Process: None, system only actuates when a fire occurs

Effect on Cooking Time: None, system only actuates when a fire occurs

Effect of System on Consumer Behavior While Operating the Cooktop: None, system only actuates
when 3z fire occurs

Limits availability or efficacy of marketed cooktop features; None

Ease of System Verification: Some systems available in the market automatically verify system
readiness. Still need user to manually verify pressure level of extinguisher canister.

Safety System Maintenance: System maintenance requires significant additional procedures to ensure
that temperature sensor is clean and fire extinguisher is fully charged

Cookware Applicability: All cookware can be used with cooktop in any normal environment

Range of Fire Incident Coverage (Based on existing fire data): Will address all fire incidents since it
will actuate whenever a fire is detected

Percent of new product sales covered by this technology: Less than 90% since downdraft installation or
island installation not compatible with a hood

The degree of mitigation of fires addressed: Extinguishes fire



Effect of Safety System on Cooktop Performance After Actuation of System: Significant cleaning and
adjustment needed after actuation since extinguisher material has been released over cooktop surface and
fire has occurred

Effect of Actuation on the Safety System: Service call or component replacement/recharging necessary to
return system to its ready state (refill extinguisher material)

Potential for False Actuation: None, a significantly high temperature (more than under normal cooking
conditions) must be detected by temperature sensor before system will actuate

Can Operate Over product life w/o failure (safety factor of 2): Looks good, but no data. Product has
been developed and sold in the market for some time,

Can operate within reasonably foreseeable misuse conditions (durability): Looks good but no data.
System is out of reach of user during normal cooking operation.

Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Cooktop will continue working even though the safety system is not
onfoperating

Safety system components might pose added risk to consumer: None expected

Applicability across product types and product models: Can work for all models for one product type
(for vented or non-vented hood, and under cabinet cr free standing hoods), but will not work for non-hood
installations such as downdraft or island installations

Components/system availability: Most parts have been developed but have not been manufactured in
high volume at low cost.

Installation: Additional tradesmen/technicians needed to install system

Serviceability: Servicing the electronics and temperature sensors requires specialized equipment and staff
expertise or licensing. Specialist needed to refill or service extinguisher canister.

DETECT/EXTINGUISH FIRE .- OPTICAL T SENSOR

Effect on Cooking Process: None, system only actuates when a fire occurs

Effect on Cooking Time: None, system only actuates when a fire occurs

Effect of System on Consumer Bebavior While Operating the Cooktop: None

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: Needs service technician’s help to verify system operation

Safety System Maintenance: Significant additional procedures needed, including cleaning optical sensor,
changing battery, recharging extinguisher material

Cookware Applicability: Depending on location of sensor, it could mistake burner flame or radiant
heating element as fire condition. Cooking with small pot/pans, where radiant heat source is not fully
shielded from view of the sensor might affect system.

Range of Fire Incident Coverage (Based on existing fire data): Will address between 40-90% of
cooking fire incidents -- due to the fact that this system is currendy not applicable to gas ranges.

Percent of new product sales covered by this technology: Less than 90% . It will not work for gas
cooktops since heat from burner would be mistaken as cooking fire, probably the same with radiating
electric heat elements

The degree of mitigation of fires addressed: Will extinguish fires

Effect of Safety System on Cooktop Performance After Actuation of System: Significant cleaning and
adjustment needed after actuation since extinguisher material has been released over cooktop surface and
fire has occurred

Effect of Actuation on the Safety System: User will need to recharge/refill the fire extinguisher before it
can operate again

Potential for False Actuation: Potential for false negative if optical sensors, which are not part of daily
cooktop clean up, are not properly cleaned and become coated by airborne food or grease particles.

Can Operate Qver product life w/o failure (safety factor of 2): Looks problematic but no data, Sensor
optical window, which is not part of daily cooktop clean-up, could easily get covered up with airbome
cooking oils/particles and would need periodic calibration. Extinguisher needs 1o be recharged

Can operate within reasonably foreseeable misuse conditions (durability): Looks good but no data.
Sensor is away from user’s reach

Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail -

safe (cooking system shut-down}: Cooktop will still work even though the safety system is not
operating/off
Safety system components might pose added risk to consumer: None expected

Arthur D Little
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Applicability across product types and product models: Can work for all models of one product type for
electric cooktops (for venied or non-vented hood, and under cabinet or free standing hoods), but will not be
applicable to gas cooktops since the burner flame can be mistaken for a cooking fire

Components/system availability: Needs to be developed and manufactured or adapted from other
industries

Installation: Additional tradesmen/technicians needed

Serviceability: Special equipment and staff expertise or licensing needed

DETECT/EXTINGUISH FIRE -- SMOKE + T SENSOR

Effect on Cooking Process: Will negatively affect high temperature cooking with high particulate
emissions, such as searing or stir frying.

Effect on Cooking Time: None

Effect of Systemt on Consumer Behavior While Operating the Cooktop: User will need to read manual
to figure out that cooktop will sound alarm whenever an excessive amount of smoke is produced during
cooking

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: Specialist help needed to verify operation of the safety system

Safety System Maintenance: Additional procedures needed, including cleaning the smoke detector and
temperature sensor, recharging the extinguisher tank (checking tank pressure etc.)

Cookware Applicability: Works for all types of cookware in any normal environment

Range of Fire Incident Coverage (Based on existing fire data): Will detect more than 90% of cooking
fire incidents since it will actuate whenever a fire occurs.

Percent of new product sales covered by this technology: Will cover less than 90% of new product sales
since non-hood installations {(downdraft and island cooktop) need different approach

The degree of mitigation of fires addressed: Will extinguish fires

Effect of Safety System on Cooktop Performance After Actuation of System: Significant cleaning and
adjustment needed after actuation since extinguisher material has been released over cooktop surface and
fire has occurred

Effect of Actuation on the Safety System: Will need service technician help to return safety system to
readiness (recharge the extinguisher tank, etc.)

Potential for False Actnation: Potential for false positive during high particulate cocking (searing) where
the smoke sensor might trigger the alarm unnecessarily

Can Operate Over product life w/o failure (safety factor of 2): Looks problematic but no data --
smoke sensor might get soiled and covered up by airborne cooking or grease particles and need
replacement.

Can operate within reasonably foreseeable misuse conditions (durability): Looks problematic, but no
data -- smoke sensor might get soiled and covered up by airbome cocking or grease particles

Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking systein shut-down): Cooktop will still operate even though the safety system is off

Safety system components might pose added risk to consumer: None expected

Applicability across product types and product models: Can work for all models for one product type
(for vented or non-vented hood, and under cabinet or free standing hoods), need different solution for non-
hood installation such as downdraft or island installations.

Components/system availability: Most parts have been manufactured, but not in high volume and at low
costs. Some need to be adapted from other industries.

Installation: Need additional tradesmen to install the alarm, extinguisher and heat sensor

Serviceability: Specialized equipment and/or staff expertise or licensing necessary

DETECT FIRE - WARNING ONLY -- NON-OPTICAL T SENSOR

Effect on Cooking Process: None, does not affect the operation of the cooktop

Effect on Cooking Time: None, does not affect the operation of the cooktop

Effect of System on Consumer Behavior While Operating the Cooktop: None, alarm will only activate
when temperature sensor measures a relatively high ambient temperature

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: Verification of operation requires the help of a service technician

Safety System Maintenance: Need to keep temperature sensors clean

Cookware Applicability: Works for all types of cookware in any normal environment



Range of Fire Incident Coverage (Based on existing fire data): Will detect more than 90% of cooking
fire incidents since it will actuate whenever a fire occurs.

Percent of new product sales covered by this technology: Will cover less than 90% of new product sales
since non-hood installations (downdraft and island cooktop) need a different approach

The degree of mitigation of fires addressed: Will only warn of the presence of cooking fire

Effect of Safety System on Cooktop Performance After Actuation of System: Since there is a high
probability that a fire has commenced when the system is triggered. the cooktop could be damaged by the
high heat that could occur before anyone responds to the alarm. Even if the user acts quickly and
extinguishes the flame with a portable fire extinguisher, clean-up will be necessary.

Effect of Actuation on the Safety System: Usar might have to reset the alarm once the fire has been
controlled. The sensor could also be damaged by the high heat that might occur before anyone responds (o
the alarm :

Potential for False Actuation: No chance of false alarm, since a significantly higher temperature than
during normal cooking would need to be detected by the temperature sensor in order for the system to
actuate

Can Operate Over product life w/o failure (safety factor of 2); Looks good, but no data

Can operate within reasopably foreseeable misuse conditions (durability): Looks good, since it will be
out of the way of the user during normal cooking operation, but no data

Safety system’'s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Cooktop will still operate even though the safety system is off

Safety system components might pose added risk to consumer: None expected

Applicability across product types and product models: Can work for all models for one product type,
but need another approach on island instalations or others where there is no wall or hood space to locate
the sensor/alarm.

Compopents/system availability: Need to be adapted from other industries

Instalation: Need additional tradesmen to install the alarm and temperature sensor

Serviceability: Specialized equipment and/or staff expertise or licensing necessary

DETECT FIRE - WARNING ONLY -- OPTICAL T SENSOR

Effect on Cooking Process: None, safety sysiem only actuates when a fire occurs

Effect on Cooking Time: None, safety system only actuates when a fire occurs

Effect of System on Consumer Behavior While Operating the Cooktop: None

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: Service technician's help needed to verify system operation

Safety Systemt Maintenance: Significant additional procedures needed, including cleaning the optical
sensor, changing the battery, ¢tc.

Cookware Applicability: Depending on location of sensor, it could mistake burner flame or radiant
heating element as fire condition. Cooking with small pot/pans, where radiant heat source is not fully
shiclded from view of the sensor might affect system.

Range of Fire Incident Coverage (Based on existing fire data): Will be between 40-90% of cooking fire
incidents — due to the fact that this system is currently not applicable to gas ranges.

Percent of new product sales covered by this technology: Will not work for gas cooktops since heat
from burner could be mistaken as cooking fire, probably the same with radiating electric heat element

The degree of mitigation of fires addressed: Waming only

Effect of Safety System on Cooktop Performance After Actuation of System: Since there is a high
probability that a fire has commenced when the system is triggered, the cooktop could be damaged by the
high heat that could occur before anyone responds to the alarm. Even if the user acts quickly and
extinguishes the flame with a portable fire extinguisher, clean up will be necessary.

Effect of Actuation on the Safety System: User might have to reset the alarm once the fire has been
controlled. The sensor could also be damaged by the high heat that might occur before anyone responds to
the alarm

Potential for False Actuation: Potential for false negative when sensor is not properly cleaned and might
miss a fire incident. Sensor location is not in area that will be part of daily clean-up.

Can Qperate Over product life w/o failure {safety factor of 2): Looks problematic but no data. Sensor
optical window couid easily get covered with airborne cooking oils/particles and would need periodic
calibration

Can operate within reasonably foreseeable misuse conditions (durability): Looks good but no data.
Sensor is out of user's reach
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Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe {cooking system shui-down): Cookiop wills still work even though the safety system is not
operating/off

Safety system components might pose added risk to consumer: None is expected

Applicability across product types and product models: Can work for all models for one electric
product type, but need another approach for island installations or others where there is no wall or hood
space to locate the sensor/alarm. Probably not applicable to gas cooktops since the burner flame can be
mistaken for a cooking fire.

Components/system availability: Need to be developed and manufactured or adapted from other
industries

Installation: Need additional tradesmen or technicians

Serviceability: Need special equipment and staff expertise or licensing

DETECT FIRE - WARNING ONLY -- SMOKE SENSOR

Effect on Cooking Process: None, can cook at any temperature

Effect on Cooking Time: Will negatively affect high temperature cooking with high particulate emission
(searing or frying), since alarm will most likely turn on often, requiring cook to constantly reset/turn it off
during cooking.

Effect of System on Consumer Behavior While Operating the Cooktop: User will need to read manual
to figure out that cooktop will sound alarm whenever an excessive amount of smoke is produced during
cooking

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: Will need a service technician to verify sensor is working at factory-set
level

Safety System Maintenance: System maintenance might require specialist help to clean the smoke
sensor and make sure it is working at calibrated level. For new houses, where smoke sensor power is
connected 10 main electrical wiring , any servicing will require specialist help.

Cookware Applicability: All cookware can be used with cocktop at any normal environment

Range of Fire Incident Coverage (Based on existing fire data): Probably will mitigate less than 40% of
cooking fire incidents, since it will simply wamn user that an excessive amount of smoke is being generated
during cooking. No guarantee that fire will be prevented or managed. Also danger of user becoming
desensitized to the sound of the alarm if too many false alarms occur during high temperature cooking.
Percent of new product sales covered by this technology: More than 90% - sensor can be lacated near
any type of cooktop.

The degree of mitigation of fires addressed: Waming that fire is about to occur

Effect of Safety System on Cooktop Performance After Actuation of System: None, as long as user is
argund to take preventive measure and stop the fire from acmially occurring

Effect of Actuation on the Safety System: User needs to manually reset the alarm when he/she has
addressed the source of the smoke. Most likely alarm will turn on much earlier before a fire actually
occurs. Therefore, if addressed promptly, no damage should be done to the sensor or alarm

Potential for False Actuation: False positive, smoke detector will turn on although no pre-ignition
condition is present (e.g. during searing or frying)

Can Operate Over product life w/o failure (safety factor of 2): Looks problematic but no data -- sensor
might get soiled and covered up by airborne cocking or grease particles

Can operate within reasonably foreseeable misuse conditions (durability): Looks problematic but no
data -- sensor might get soiled and covered up by airborne cooking or grease particles

Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Cooktop will still work even though the safety system is not
operatingfoff

Safety system components might pose added risk to consumer: None

Applicability across product types and product models: Will work for all models
Components/system availability: All parts available off-the-shelf

Installation: Additional radesmen needed for installation (especially for new houses where alarm power
source is from the main electric line)

Serviceability: Additional tradesmen needed for servicing (especially for new houses where alarm power
source is from the main electric line)

CONTAIN/MANAGE FIRE - PASSIVE (THREE SIDE-WALLED COOKTOP)

Effect on Cooking Process: None



Effect on Cooking Time: None

Effect of System on Consumer Behavior While Operating the Cooktop: Have to position pot handles
to avoid walls. Access to rear heat sources is limited; cannot use them for active cooking where user needs
to constantly manipulate the foodstuff in the vessel.

Limits availability or efficacy of marketed cooktop features: Yes, cannot smoothly transfer foodstuffs
or cooking vessels from surrounding tabletop to the cooktop or vice-versa (¢.g. during deep frying).
Almost impossible to use the back burmers when the front ones are also in use.

Ease of System Verification: Nothing to verify, it is just a permanently mounted fire-resistant wall.
Safety System Maintenance: Only requires cleaning of extra surface area of the three side walls.
Cookware Applicability: Larger cooking vessels or those with long handles cannot be used

Range of Fire Incident Coverage (Based on existing fire data): Not applicable since system only
contains fire to the back and sides of the cooktop but does not contain the top or front side. If not
extinguished by user, fire will eventually spread throughout the kitchen.

Percent of new product sales covered by this technology: Almost everything except island versions.
The degree of mitigation of fires addressed: Not applicable: does not warn, prevent, extinguish or
contain fire continuously

Effect of Safety System on Cooktop Performance After Actuation of System: Not applicable, since if
a fire did occur and the user did not extinguish it manually, cooktop would continue to burn and fire would
spread

Effect of Actuation on the Safety System: Fire-resistant wall surface will just need cleaning (though the
rest of the cooktop/kitchen could be ruined by fire)

Potential for False Actuation: None, nothing actuates

Can Operate Over product life w/o failure (safety factor of 2): Side walls will have at least the same
product life as the rest of the cooktop

Can operate within reasonably foreseeable misuse conditions (durability): Side walls most likely
made from a strong fire resistant material that can endure reasonably foreseeable misuse conditions
Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Cookiop will continue working normaily if side walls were taken down
by user

Safety system components might pose added risk to consumer: Long cooking vessel handles will jut
out of the front, creating risk of user accidentally knocking the hot pot and contents off cooktop. When
front burners are on, user risks burning arm when reaching for food/cooking vessels on the back burners.
Applicability across product types and product models: Almost everything except island versions
Components/system availability: Easily available, off-the-shelf parts

Installation: Additional installation effort/procedures for the side walls needed

Serviceability: No new training or new equipment necessary for servicing the walis

CONTAIN!MANAGE FIRE - ACTIVE

Effect on Cooking Process: None, only actuates when a fire occurs

Effect on Cooking Time: None, only actuates when a fire occurs

Effect of System on Consumer Behavior While Operating the Cooktop: None, only actuates when a
fire occurs

Limits availability or efficacy of marketed cooktop features: None, only actuates when a fire occurs
Ease of System Verification: Professional help needed to verify system operability

Safety System Maintenance: Significant additional maintenance procedures and specialist help required
to maintain the drop hood, release mechanism and temperature sensor

Cookware Applicability: All cookware can be used with cooktop in any normal environment

Range of Fire Incident Coverage (Based on existing fire data): All cooktop fires (over 90%) will be
addressed by this fire containment system, since it actuates after the detection of a fire

Percent of new product sales covered by this technology: Less then 90%, since island cooktop
installation and under-cabinet installations probably not compatible with the drop hood

The degree of mitigation of fires addressed: Extinguishes fire once it has commenced

Effect of Safety System on Cooktop Performance After Actuation of System: Will require significant

cleaning and adjustment after actuation, since fire has aiready started and the hood has been dropped on top |

of the cooktop.
Effect of Actuation on the Safety System: Specialist help needed for adjustment of drop hooed back to its
original position and for resetting of the actuation and release mechanism
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+ Patential for False Actuation: None, since temperatiire sensor has to register a relatively high
temperature to actuate system

e  Can Operate Over product life w/o failure {(safety factor of 2): Drop hood release mechanism has no
data and looks problematic, as hood is being released under gravity. Unknown impact force, hood might get
damaged when it impacted the cookiop surface.

s Can operate within reasonably foreseeable misuse conditions (durability): Looks problematic but no
data. Safety system is out of reach of user during cooktop operation, but drop hood is released under
gravity. Unknown impact force, hood might get damaged when it impacted the cooktop surface.

¢ Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): If the drop hood release mechanism is not working properly there is no
indication that cooktop will not continue operating

s  Safety system components might pose added risk to consumer: The falling hood can catch or pinch
user’s body parts (finger, arm) if they do not move out of the way. Can be modified by having an alarm
that will alert user that hood is about to actuate before it actually does.

=  Applicability across product types and product models: Each cooktop model may require different
design for functionally different models within a product type, since they come in different dimensions.
The enclosing hood must have the appropriate dimension for each one of them. Non-hood installations
such as island and downdraft versions need a different solution. '

Components/system availability: Need to develop all of system components
Installation: Special tradesmen/specialist need
=  Serviceability: Additional training and new eguipment needed

PREVENT UNATTENDED COOKING -- WARNING AND CONTROL -- MOTION SENSOR ONLY

¢ Effect on Cooking Precess: User cannot leave food to simmer/boil while out of the room

s Effect on Cooking Time: None, as long as user is near the cooktop

« [Effect of System on Consumer Behavior While Operating the Cooktop: User will need to read the
manual to learn that burner will manipulate heat when he/she leaves cogktop area. Simmering will need to
be attended
Limits availability or efficacy of marketed cooktop features: None

» Ease of System Verification: User can verify easily if system is working by turning the burner on, leaving
the room and checking what happens.

s Safety System Maintenance: Cleaning the sensor surface requires only wiping the front sensor window
cover, which is part of the regular daily cooktop cleaning

s Cookware Applicability: Will work with any cookware in any environment

s Range of Fire Incident Coverage (Based on existing fire data): Will at Jeast address unattended cooking
(~53.5% of fire incident from NFIRS+NFPA data from 1994-1996)

»  Percent of new product sales covered by this technology: Should bte able to cover more than 90% of
new product sales

e The degree of mitigation of fires addressed: Will prevent fires due to unattended cooking from starting
Effect of Safety System on Cooktop Performance After Actuation of System: None, fire will not even
start so cooktop should be ready to work normally again after safety actuation

¢ Effect of Actuation on the Safety System: Depends on the algorithm used. On some, safety system
should be ready to work normally again once user presence is detected. On others, user has to reset the
system manually.

e Potential for False Actuation: Potential for false positive when user leaves 2 pot of food to simmer.
Potential for false negative, where sensor might mistake pets, curtains or small children etc for the cook,
can probably be eliminated by using an appropriate sensor data analysis algorithm.

Can Operate Over product life w/o failure (safety factor of 2): Looks good, but no data.

Can operate within reasonably foreseeable misuse conditions (durahility): Looks good but no data
Safety system’s effect on cooktop’s conformity with current safety standards (IUL/ANSI) Need to fail
safe (cooking system shut-down): Cooktop will not work if no signal from motion sensor is detected
Safety system components might pose added risk to consumer: None expected

Applicability across product types and product models: Developed to be applicable for all cooktop
systems

* Components/system availability: Most parts available off-the-shelf or have been manufactured in high
volume at low cost

+ [Installation: No added effort beyond that for installing conventional ranges
Serviceability: Some training or new equipment necessary for servicing the sensor
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PREVENT UNATTENDED COOKING -~ WARNING AND CONTROL -~ MOTION + T SENSOR

Effect on Cooking Process: Should be none, since high temperature cooking is still possible as long as the
cook is near the cooktop. Simmering should also still be passible, since cooktop should only manipulate
heat source when food temperature is significantly higher than simmering/boiling temperature.

Effect on Cooking Time: Should be none if user is around during high temperature cooking.
Simmer/boiling will not be affected since temperature is well below food ignition temperature

Effect of System on Consumer Bebavior While Operating the Cooktop: Consumers need to read
manual to figure out that ¢ooktop will alarm and manipulate burner when cooking vessel temperature is
relatively high and no one is in attendance. '

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: Specialist help needed to verify the operation of safety system

Safety System Maintenance: Additional procedures required, in particular cleaning the temperature
sensors regularly of grease or food build-up. Cleaning the motion sensor surface involves no more than
wiping off the front sensor window cover, which is part of the regular daily cooktop cleaning.

Cookware Applicability: Some cookware materials or shapes can compromise safety system
performance, since the sensor will need to be in contact to the cooking vessel (e.g. glass/ceramic ware,
cookware with concave bottom)

Range of Fire Incident Coverage (Based on existing fire data): Should cover at least more than 50% of
the cooking fire incidents due o unattended cooking.

Percent of new product sales covered by this technology: Multiple designs applicabie for gas and solid
or coil electric element cooktops.

The degree of mitigation of fires addressed: Will prevent cooking fires from occurring

Effect of Safety System on Cooktop Performance After Actuation of System: Noae — since it prevents
any fire from occurring, no exmra cleaning or adjustment is necessary after each actuation

Effect of Actuation on the Safety System: None, system is always on during cooktop operation
Potential for False Actuation: Potential for false negative if temperature sensor and cooking vessel do not
have good contact due to surface dirt or misalignment

Can Operate Over product life w/o failure (safety factor of 2): Looks problematic, no data. Sensor is
unprotected

Can operate within reasonably foreseeable misuse conditiens (durability): Looks problemadc, but no
data. Sensor is out in the open and have high likelihood to be impacted by cooking wares

Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-downj: Cooktop might still work if safety system is off

Safety system components might pose added risk to consumer: None expected

Applicability across product types and product models: Can work for all models of one product type
Components/system availability: Most parts are new parts that would need to be developed and
manufacturad

Installation: No different from conventional range

Serviceability: Current staff needs some training and/or new equipment to test/service the sensor

PREVENT UNATTENDED COOKING - WARNING AND CONTROL -- MOTION + POWER
SENSOR

Effect on Cooking Process: None as long as user is near the cooktop. User can leave the room while
simmering food, since it should be at a low heat setting, below the threshold at which the system would
actuate. User would need to be around when boiling hot water — usually done at high heat settings
Effect on Cooking Time: As long as user is near the cooktop there is none. If user leaves room while
simmering food, then it must be done at low heat setting otherwise system will manipulate heat source and
this may delay cooking.

Effect of System on Consumer Behavior While Operating the Cooktop: User will need to read the
manual to learn that system will manipulate heat when he/she leaves cooktop area.

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: User can verify easily if system is working by turning the burmer on at
certain power level and ieaving the room to see what happens.

Safety System Maintenance: Cleaning the sensor surface requires no more than wiping the front -
casing/cover, which is part of the regular daily cooktop cleaning. Power level sensor will most likely be
located out of reach of cooking particulates/grease.

Cookware Applicability: All cookware can be used with cooktop in any normal environment

Range of Fire Incident Coverage (Based on existing fire data): If working properly, will at least
address unattended cooking (~53.5% of fire incident from NFIRS+NFPA data from 1994-1996)
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Percent of new product sales covered by this technology: Will work fine with electric cooktop, but the
power sensor for a gas burner will need some development.

The degree of mitigation of fires addressed: Will prevent a fire from occurring if working properly
Effect of Safety System on Cooktop Performance After Actuation of System: None, fire will not even
start, so cooktop should be ready to work normally again after safety system actuation

Effect of Actuation on the Safety System: Cooktop should reactivate automatically when user’s presence
is detected

Potential for False Actuation: Potential for false negative if food/oil is already hot when burner was
turned on. Potential for false negative, where sensor might mistake pets, curtains or small children etc for
the cook, can probably be eliminated using appropriate sensor data analysis algorithm.

Can Operate Over product life w/o failure {safety factor of 2): Looks good, but no data.

Can operate within reasonably foreseeable misuse conditions (durability): Looks good, but no data
Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Needq to fail
safe (cooking system shut-down): Cooktop will not work if no signal from motion sensor or power level
sensor is detectad

Safety system components might pose added risk to consumer: None expected

Applicability acrass product types and praduct models: Will need more development for application to
gas cooktops - specifically of the power level sensor. No patents found that specifically address this type
of technology on gas cooktops, although it does not seem difficult to do.

Companents/system availability: Most parts available off-the-shelf or have been manufactured in high
volume at low cost

Installation: No added effort beyond that required for installation of a conventional range
Serviceability: Some training or new equipment is necessary for servicing the sensor

PREVENT UNATTENDED COOKING -- WARNING AND CONTROL -- POWER LEVEL SENSOR +
TIMER

Effect on Cooking Process: All cooking procedures can be done on the cookiop as long as user is present
to maintain cooking operation — unattended simmer is alsc possible as long as power level is keptat a
minimum. Continuous searing might be affected as heat source might repeatedly turn on and off, affecting
temperature of cooking vessel.

Effect on Cooking Time: As long as user is in attendance, cooking time will be no different

Effect of System on Consumer Behavior While Operating the Cooktop: User will need to read manual
to learn that constant supervision and user input is necessary to keep cooktop from manipulating heat
source automatically

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: User can easily verify operation by turning power level 1o high and waiting
to see whether cooktop will activate wamning signal and then manipulate the heat source

Safety System Maintenance: user maintenance procedure is the same as for conventional cooktop.
Power level sensor will most likely located away from grease and food build-up under the cooktop surface.
Cookware Applicability: All cookware can be used with cooktop in any normal enviropment

Range of Fire Incident Coverage (Based on existing fire data): Depending on the timer duration and
power level threshold selected, it is probable that system could address 60% of fire incidents

Percent of new product sales covered by this technology: Power level sensor for gas burmer nesds more
development.

The degree of mitigation of fires addressed: Prevents pre-ignition conditions from arising

Effect of Safety System on Cooktop Performance After Actuation of System: If system works as
intended, no fire will ever occur, so no cleaning or adjustment is necessary after system actuation

Effect of Actuation on the Safety System: User needs 10 reset system by pressing a button or tuming a
control knob

Potential for False Actuation: Potential for false negative if food/oil was already hot when burner was
turned on.

Can Operate Over product life w/o failure (safety factor of 2): Looks good, but no data

Can operate within reasonably foreseeable misuse conditions (durability): Looks good, but no data
Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Burner will not turn on when no signal from power level sensor is
received.

Safety system components might pose added risk to consumer: None expected



Applicability across product types and product models: Will need more development for application to

" gas cooktops — specifically of the power level sensor. No patent found that specifically addresses this type

of technology on gas cocktops, although it does not seem difficult to do.

Components/system availability: Most components are off-the-shelf or have been manufactured in high
volume and low cost

Installation: No added effort beyond that for installing 2 conventional range

Serviceability: Some training or new equipment is necessary for servicing the sensor

14. PREVENT UNATTENDED COOKING -- WARNING ONLY -- MOTION SENSOR ONLY

Effect on Cooking Process: None, nothing affects burner operation

Effect on Cooking Time: None, nothing affects the bumner operation

Effect of System on Consumer Behavior While Operating the Cooktop: user needs 1o read manual wo
learn that he/she needs to be present near the cooktop even during simmering to prevent the alarm

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: User can verify easily if system is working by twrning on the burner and
Ieaving the room to see what happens.

Safety Systemm Maintenance: Cleaning the motion sensor surface requires no more than wiping the front
casing/cover, which is part of regular daily cooktop cleaning.

Cookware Applicability: Any utensil in any environment will work

Range of Fire Incident Coverage (Based on existing fire data): Probably will catch less than 40% of
cooking fire incidents, since it only warns user that nobody is near the cooktop. If cook is far enough from
the kitchen not to hear the warning then it is useless.

Percent of new product sales covered by this technology: Should be able to cover more than 90% of
new product sales

The degree of mitigation of fires addressed: Only warns user of possible cooking fire

Effect of Safety System on Cooktop Performance After Actuation of System: None as long as user
hears the alarm and return to kitchen. Cooktop should perform normally since no control is applied to
cooktop

Effect of Actuation on the Safety System: Depends on algorithm selected; either alarm will turn off
when user presence is detected again or user will need to reset system by manipulating a button or a knob.
Potential for False Actuation: Potential for false positive when user simmers food without staying near
cooktop. The potential for a false negative, where sensor might mistaken pets, curtains or small children
etc. for cook, can probably be eliminated using appropriate sensor data analysis algorithm,

Can Operate Over product life w/o failure (safety factor of 2): Looks good, but no data.

Can operate within reasonably foreseeable misuse conditions (durability): Looks good, but no data.
Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Alarm will continually sound if cooktop is operated and no signal
from motion sensor is detected

Safety system components might pose added risk to consumer: None expected

Applicability across product types and product models: Developed to be applicable for all cooktop
systems

Components/system availability: Most parts are available off-the-shelf or have been manufactured in
high volume at low cost

Installation: No added effort beyond that for installing a conventional range

Serviceability: Some training or new equipment is necessary for servicing the sensor

15. PREVENT UNATTENDED COOKING -- WARNING ONLY MOTION + POWER

Effect on Cooking Process: None, nothing affects burner operation

Effect on Cooking Time: None, nothing affects burner operation

Effect of System on Consumer Behavior While Operating the Cooktop: user needs to read manual to
learn he/she needs to be present near the cooktop to prevent an alarm

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: User can verify easily if system is working by turning the heat source to high
power and leaving the room to see what happens.

Safety System Maintenance: Cleaning the motion sensor surface requires no more than wiping the front
sensor window cover, which is part of regular daily cooktop cleaning. Power level sensor will most likely
be located away from grease and food build-up under the cooktop surface.

Cookware Applicability: All cookware can be used with cooktop in any normal environment
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s Range of Fire Incident Coverage (Based on existing fire data): Probably will catch less than 40% of
cooking fire incidents since it will only warn user that cooking is unattended and heat source is set at
dangerous level. If user is far enough from the kitchen not to hear the alarm, then the system is useless.

» Percent of new product sales covered by this technology: Less than 90% since more development work
needed to produce a gas cooktop power sensor.

»  The degree of mitigation of fires addressed: Only wamns of possible prc-lgmtmn condition
Effect of Safety System on Cooktop Performance After Actuation of System: None - provided user
acts on the alarm, no extra cleaning or adjustment is necessary. Alarm will turn on before fire occurs.

«  Effect of Actuation on the Safety System: User might have to reset the mechanism once system alarm is
on.

¢ Patential for False Actuation: Potential for false negative depending on the selection of power level
threshold. Food/oil can stll get really hot with lower power setting. User might also put on a pat
containing food that is already hot. The additional potential for a false negative, where sensor might
mistaken pets, curtains or small children ete. for cook, can probably be eliminated using appropriate sensor
data analysis algorithm.

e Can Operate Over product life w/o failure (safety factor of 2): Looks good, but no data

s Can operate within reasonably foreseeable misuse conditions (durability): Looks good, but no data

s  Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Cooktop will not operate when no signal from either motion or power
level sensor is received

s  Safety system components might pose added risk to consumer: None expected

¢  Applicability across product types and product models: Will need more development to apply to gas
cooktops — specifically for the power level sensor. No patent found that specifically address this type of
technology on gas cooktops, although it does not seem difficult to do.

s« Components/system availability: Most parts are available off-the-shelf or have been manufactured in
high volume at low cost
Installation: No added effort beyond that for installing a conventional range
Serviceability: Some training or new equipment is necessary for servicing the sensor

PREVENT UNATTENDED COOKING -- WARNING ONLY -- POWER LEVEL SENSOR + TIMER

s Effect on Cooking Process: None, nothing affects burner operation

+  Effect on Cooking Time: None, nothing affects burner operation

e Effect of System on Consumer Bekavior While Operating the Cooktop: user needs to read manual to
learn that to he/she needs to be present near the cooktop to either stop or avoid alarm actuation by
occasionally turning the knob or pressing a reset button

e  Limits availability or efficacy of marketed cooktop features; None
Ease of System Verification: User can easily verify system operation by setting the power level 1o high
and see if the alarm will turn on after a pre-determined time has elapsed.

s Safety System Maintenance: User maintenance procedure is the same as for conventional cooktops.
Power level sensor will most likely located away from grease and food build-up under the cooktop surface.
Cookware Applicability: All cookware can be used with cooktop in any normal environment
Range of Fire Incident Coverage (Based on existing fire data): Probably will catch less than 40% of
cooking fire incidents since it only warns user that burner has been on for a certain time. If user is far
erough from the kitchen not to hear the alarm, then the system is useless.

*  Percent of new product sales covered by this technology: Will work fine with electric cooktops, but
more development work needed for gas burner power sensor.

¢  The degree of mitigation of fires addressed: Only gives warning of possible cooking fire pre-ignition
condition

o Effect of Safety System on Cooktop Performance After Actuation of System: None, no special clean-
up necessary if alarm works as intended: it alerts user to check on cooktop so fire should not occur.
Effect of Actuation on the Safety System: User has to reset manually to turn off alarm.

Potential for False Actuation: Potential for false negative, depending on the selection of power level
threshold. Food/oil can still get really hot with lower power setting. Also user might put on a pot
containing food that is already hot.

* Can Operate Over product life w/o failure (safety factor of 2); Looks good but not data. Itisjusta
simple timer and alarm.

e Can operate within reasonably foreseeable misuse conditions (durability): Looks good, but not data. It
is just a simple timer and alarm.
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Safety system's effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe {cooking system shut-down): Cooktop will not work if no signal indicating heat source power level
is received

Safety system components might pose added risk to consymer: Nothing expected

Applicability across product types and product models: Will need more development for application to
gas cooktops -- specifically of the power level sensor. No patents found that specifically address this type
of technoiogy on gas cocktops, although it does not seem difficult to do.

Components/system availability: Most parts are available off-the-shelf or have been manufactured in high
volume at low cost

Installation: No added effort beyond that for installing a conventional range

Serviceability: Some training or new equipment is necessary for servicing the sensor

PREVENT FOOD IGNITION IN PAN -- ELEC. SIGNAL PROCESSING, SELECT MODEORT --T
SENSOR CONTACTS POT

Effect on Cooking Process: All cooking processes possible as long as maximum temperature setting is
high enough for high temperature cooking (searing)

Effect on Cooking Time: Likely to affect cooking time by less than 10%

Effect of System on Consumer Behavior While Operating the Cooktop: User needs to read the manual
to understand how to use the new mode-seiect control knob or buttons

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: Need special equipment or specialist help to verify system operability
Safety System Maintenance: Need additional procedures, in particular cleaning the temperature sensor
of grease or food particulate build-up

Cookware Applicability: Some cookware materials or shapes could compromise safety system
performance. (e.g. glass/ceramic ware, cookware with concave battom)

Range of Fire Incident Coverage (Based on existing fire data): Likely will address more than 40% of
fire incidents, since it prevents pre-ignition conditions from occurring during most cooking processes
Percent of new product sales covered by this technology: Multiple designs applicable to gas and solid or
coil electric element cooktops.

The degree of mitigation of fires addressed: Will prevent fires from occurring

Effect of Safety System on Cooktop Performance After Actuation of System: None, no adjustment or
cleanup necessary after safety System actuation, since it prevents fire from ever occurring

Effect of Actuation on the Safety System: Since cooktop will continuously manipulate heat to keep
foodstuff at proper temperature, no reset is necessary after each actnation

Potential for False Actuation: Potential for false negative if temperature sensor and cooking vessel do not
have good contact due to surface dirt or misalignmens

Can Operate Over product life w/o failure (safety factor of 2): Looks problematic, but no data. Sensor
is unprotected

Can operate within reasonably foreseeable misuse conditions (durability): Looks problematic, but no
data. Sensor is out in the open and has high likelihoed of being impacted by cookware

Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Depends on the algorithm selected. On some systems, where cooking
modes need to be selected, cooktop will still work even though the safety system is not on/operating . On
others, cooktop will not work since user has to input required temperature setting when turning on the
control knob.

Safety system components might pose added risk to consumer: None expected

Applicability across product types and product models: Can work for all models of one product type
Components/system availability: Most parts are new parts that need to be developed and manufactured
Installation: No different from conventional range

Serviceability: Current staff will need some training and/or new equipment to test/service the sensor

PREVENT FOOD IGNITION IN PAN -- ELEC. SIGNAL PROCESSING, SELECT MODEORT -
NON-CONTACT T SENSOR

Effect on Cooking Process: All cooking processes possible as long as maximum temperature sefting is
high enough for high temperature cooking (searing)

Effect on Cooking Time: Likely to affect cooking time by less than 10%

Effect of System on Consumer Behavior While Operating the Cooktop: User needs to read the manual
10 use the new mode-select control knob or buttons

Limits availability or efficacy of marketed cooktop features: None
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Ease of System Verification: Need special equipment or specialist help to verify system operability
Safety System Maintenance: Need additional procedures, including cleaning the temperature sensor of
grease or food particulate build-up _

Cookware Applicability: Need special cookware (with known emissivity) for system 1o work properly
Range of Fire Incident Coverage (Based on existing fire data): Likely will address more than 40% of
fire incident since it prevents pre-ignition conditions from occurring for most of the cooking process
Percent of new product sales covered by this technology: Can be installed on any new cooktop though
more work needs to be done for gas-fired cooktops to ensure that radiation from the flame will not be
mistaken for pot high temperature.

The degree of mitigation of fires addressed: Prevents fire from occurring

Effect of Safety System on Cooktop Performance After Actuation of System: None, fire should never
even occur

Effect of Actuation on the Safety System: None, no cleaning or adjustment is necessary when safety
3ystem actuates

Potential for False Actuation: Potential for false negative, if sensor is dirty and does not register the true
cooking pot temperature '

Can Operate Over product life w/o failure {(safety factor of 2): No data, locks problematic - sensor
window might get soiled with grease and food and might require replacement. Some models require sensor
to move up and down from cooktop surface; mechanism might et soiled and jammed.

Can operate within reasonably foreseeable misuse conditions (durability): No data, looks good.
Sensor is located away from pot traffic during cooking. Chance of impact with cooking pot/pan is minimal
Safety system’s effect on cooktop’s confermity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Cooktop can still operate even though the safety system might not be
working (e.g. Bosch’s model on the market becomes a conventional cooktop when system is not working).
Safety system compaonents might pose added risk to consumer: None expected

Applicability across product types and product models: Can work on all models of the same type
Components/system availability: Most parts need development

Installation: No different than for conventional cooktops

Serviceability: Needs new training and some new equipment

PREVENT FOOD IGNITION IN PAN -- ELEC, SIGNAL PROCESSING, AUTO-ACTIVATION -- T
SENSOR CONTACTS POT

Effect on Cooking Process: High temperature cooking (searing) is negatively affected

Effect on Cooking Time: Probably affects cooking time by less than 10%

Effect of System on Consumer Behavior While Operating the Cooktop: None, since user will not even
be aware that safety system is actuating

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: Service technician needed to verify system operation.

Safety System Maintenance: System maintenance requires few additional procedures, including cleaning
of the temperature sensor regularly of grease or food build-up

Cookware Applicability: Some cookware materials or shapes could compromise safety system
performance. (e.g. glass/ceramjc ware, cookware with concave bottom)

Range of Fire Incident Coverage (Based on existing fire data): Will address more than 40% of cooking
fire incidents since it will avoid the occurrence of overheated foodstuff or cookware

Percent of new product sales covered by this technology: Multiple designs applicable for gas and solid
or coil electric element cooktops. The degree of mitigation of fires addressed: Will prevent cooking fires
from occurring

Effect of Safety System on Cooktop Performance After Actuation of System: None, no adjustment or
clean-up necessary after safety system actuation since it prevents fire from ever occurring

Effect of Actuation on the Safety System: None, system will actuate and reset automatically.

Potential for False Actuation: Potential for false negative if temperature sensor and cooking vessel do
not have good contact due to surface dirt or misalignment

Can Operate Over product life w/o failure (safety factor of 2): Looks problematic, but no data. Sensor
is unprotected

Can operate within reasonably foreseeable misuse conditions (durability): Looks problematic, but no
data. Sensor is.out in the open and has high likelihood of being impacted by cookware

Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe {cooking system shut-down): Cooktop will still work even though the safety system is not
on/operating
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Safety system components might pose added risk to consumer: None expected

Applicability across product types and product models: Can work for ail models of one product type
Components/system availability: Most parts are new parts that need to be developed and manufactured
Installation: No different than for conventional range

Serviceability: Current staff need some training and/or new equipment to test/service the sensor

PREVENT FOOD IGNITION IN PAN -~ ELEC, SIGNAL PROCESSING, AUTO-ACTIVATION --
NON-CONTACT T SENSOR

Effect oun Cooking Process: Will affect quality of high temperamre cooking such as searing

Effect on Cooking Time: Might affect cooking time by less than 10%

Effect of Syst,em on Consumer Behavior While Operating the Cooktop: None cook will not notice
that system is actuating

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: Need specialist help or special equipment

Safety System Maintenance: User maintenance requires few additional procedures, in particular cleaning
the temperature sensor regularly of grease or food build-up

Cookware Applicability: Need special cookware (of known emissivity) for system to work properly
Range of Fire Incident Coverage (Based on existing fire data): Likely will address more than 40% of
fire incidents since it prevents pre-ignition conditions from occurring for most cocking processes

Percent of new product sales covered by this technology: Can be installed on any new cooktop, though
more work needs 1o be done for gas-fired cooktops to ensure that radiation from the flame will not be
mistaken for high pot temperature.

The degree of mitigation of fires addressed: Prevents cooking fire from occurring

Effect of Safety System on Cooktop Performance After Actuation of System: None, system will
prevent fire from occurring. Therefore, no additional cleaning or adjustment is necessary after each
actuation

Effect of Actuation on the Safety System: None, system automatically resets itself.

Potential for False Actuation: Potential for false negative, if sensor is dirty or illegal cookware with
unknown emissivity is used.

Can Operate Over product life w/o failure (safety factor of 2): No data, looks problematic — sensor
~indow might get soiled with grease and food and require replacement. Some models require sensor to
move up and down from cooktop surface; mechanism might get soiled and jammed.

Can operate within reasonably foreseeable misuse conditions (durability): No data, looks good.
Sensor is located away from pot traffic during cocking. Chance of impact with cooking pot/pan is minimal
Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Cooktop might still be able to work even though safety system is off
Safety system components might pose added risk to consumer: None expected

Applicability across product types and product medels: Can work on all models of the same type
Components/system availability: Most parts need development

Installation: No different than for conventional cooktop

Serviceability: Technician will need new training and some new equipment

PREVENT FOOD IGNITION IN PAN .- NO SIGNAL PROCESSING, MECHANICAL ACTUATION

Effect on Cooking Process: High temperature cooking (searing) will be negatively affected

Effect on Cooking Time: Most likely will affect cooking time by more than 10 percent. Most mechanical

actyation devices (bimetal strip or expansible liquid sensors) will react more siowly to temperature
fluctuations, which might cause system to delay the on/off ¢ycle time and thus prolong cooking time.
Effect of System on Consumer Behavior While Operating the Cooktop: None, since cocktop will
cither constantly manipulate heat source to maintain temperature sertings selected, or maintain a limiting
high temperature automatically regardless of the heat setting selected

Limits availability or efficacy of marketed cooktop features: None

Ease of System Verification: Need service technician to verify system operation.

Safety System Maintenance: Sysiem maintenance requires few additional procedures, in particular
cleaning the temperature sensor regularly of grease or food build-up

Cookware Applicability: Some cookware materials or shapes could compromise safety system
performance since the sensor will need to be in contact to the cooking vessel (e.g. glass/ceramic ware,
cookware with concave bottom)
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Range of Fire Incident Coverage (Based on existing fire data): Will address more than 40% of cooking
fire incidents since it will avoid the occurrence of overheated foodstuff or cookware

Percent of new product sales covered by this technology: Will be difficult to apply on smooth top
cooktops (Ceran) so will probably cover between 40-90% of new product sales

The degree of mitigation of fires addressed: Prevents cooking fire

Effect of Safety System on Cooktop Performance After Actuation of System: None, no adjustment or
cleanup necessary after safety system actuation, since it prevents fire from ever occurring

Effect of Actuation on the Safety System: Since cooktop will continuously manipulate heat to keep
foodstuff at proper temperature, no reset is necessary after each actuation

Potential for False Actuation: Potential for false negative if temperature sensor and cooking vessel do not
have good contact due to surface dirt or misalignment

Can Operate Over product life w/o failure (safety factor of 2): Looks problematic, but no data. Scnsor
is unprotected

Can operate within reasonably foreseeable misuse conditions (durability): Looks problematic, but no
data. Sensor is out in the open and have high likelihood to be impacted by cookware

Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Depends on the mechanicai design; some cooktops can still work when
safety system is off. On other designs, cooktop cannot be turned on when the sensor is broken.

Safety system components might pose added risk to consumer: None expected

Applicability across product types and product models: Can work for all models of one product type,
except on smooth top cooktops (Ceran)

Components/system availability: Most parts are new parts that need to be developed and manufactured
Installation: No different than for conventional ranges

Serviceability: Current staff needs some training and/or new equipment to test/service the sensor

PREVENT BOIL DRY/SPILL OVER -- T SENSOR

Effect on Cooking Process: Will not affect any cooking process since user needs to select boil-mode for
system to actuate

Effect on Cooking Time: Will not affect cooking time since user needs to select boil-mode for system to
actuate and this only actuates after boiling is detected. For other cooking processes, no manipulation is
imposed on the heat source therefore, no changs in cooking time.

Effect of System on Consumer Behavior While Operating the Cooktop: User will intuitively figure out
how to use cooktop. System controls include knob setting or button specifically for boiling

Limits availability or efficacy of marketed cooktop featnres: None

Ease of System Verification: Service technician needed to verify system operation.

Safety System Maintenance: System maintenance involves few additional procedures, specifically
cleaning the temperature sensor regularly of grease or food build-up

Cookware Applicability: Some cookware materials or shapes could compromise safety system
performance since the sensor will need to be in contact with the cooking vessel (e.g. glass/ceramic ware,
cookware with concave bottom)

Range of Fire Incident Coverage (Based on existing fire data): Will add.rcss less than 40% of cocking
fire incidents since it only address fires arising due to boil dry condition.

Percent of new product sales covered by this technology: Will be difficult to apply to smooth top
cooktops (Ceran) so will probably cover between 40-90% of new product sales

The degree of mitigation of fires addressed: Prevents only boil-dry incidents.

Effect of Safety System on Cooktop Performance After Actuation of System: None, cooktop is
performing normally as the system actuates continuously.

Effect of Actuation on the Safety System: None, system resets automatically whenever boil mode is
selected

Potential for False Actuation: Potential for false negative if temperature sensor and cooking vessel do not
have good contact due to surface dirt or misalignment

Can Operate Over product life w/o failure (safety factor of 2): Looks problematic, but no data. Sensor
is unprotected

Can operate within reasonably foreseeable misuse conditions (durability): Looks problematic, but no
data. Sensor is out in the open and has high likelihood of being impacted by cookware

Safety system’s effect on cooktop’s conformity with current safety standards (UL/ANSI) Need to fail
safe (cooking system shut-down): Cooktop might still work if safety system is off

Safety system components might pose added risk to consumer: None expected
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Applicability across product types and product models: Can work for all models of one product type,
except Ceran™ cooktop

Components/system availability: Most parts are new parts that need to be developed and manufactured
Installation: No different than for conventional range

Serviceability: Current staff needs some training and/or new equipment to test/service the sensor
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Appendix G: Used Oil Analysis and Testing

Most of the oil ignition tests described in the experimental section of this report were
carried out with unused oil. It is known that during cooking, the concentration of free
fatty acids in the oil increases and that this increase is associated with a drop in the
ignition temperature of the oil. Therefore it is important to consider whether the
temperature thresholds discussed in section 4 are appropriate for used oil as well as fresh
oil.

The graph below shows the change in smoke, flash and fire (ignition) points of oil with
increasing free fatty acid (FFA) content. Typical FFA concentrations for unused frying
oil are between 0.05 and 0.08% or less [Reference: Bailey’s Industrial Qil and Fat
Products, Volume 1, page 214]. From the graph, it can be seen that the FFA
concentration must rise to around 2% before any significant change in ignition
temperature occurs.
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Figure G1: Smoke, fire and flash points of miscellaneous crude and refined fats and oils, as
functions of the content of free fatty acids. [from: Balley' s Industrial Oil and Fat
Products, Volume 1, page 212].

Data is available in the literature relating time at temperature of cooking oil to the
increase in free fatty acid content in the oil. For example, for canola oil held at 190C

(374F), and used to fry batches of french fries for four minutes three times every eight
hours:

O hrs 32 hrs ' 64hrs
FFA, % 0.01 0.46 0.96

[Reference: U.S. Patent 6,201,145 Non-hydrogenated canola oil for food applications,
Fan;Zhegong; Assigned to Cargill Inc.]
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For partially hydrogenated soybean oil (commonly used for commercial frying), heid at
360F for 15hrs and used to fry pork and chicken continuously, the final FFA content was
0.69%. This oil was considered to be unacceptable for further use.

(Reference: U.S. Patent 6,187,355 Recovery of used frying oils, Akoh, te al. Assigned to
the Georgia Research Foundation, Inc.)

In addition, the USDA requires that meat and poultry products including such
products as corn dogs and pork rinds be fried in oil containing no more that 2%
FFA.

[Reference: Libra Technologies Inc., 101 Liberty St., Metuchen, NY 08840]

The tests described above relate to commercial frying situations, in which the level of oil
use is significantly more severe than would be experienced in the home. They indicate
that even with heavy commercial levels of oil reuse, the increase in FFA content is not
sufficient to significantly lower the ignition temperature of the oil.

In order to verify these data, ADL carried out ignition tests on used oil. In these tests,
approximately 750ml of canola oil was heated to 360F or above and used to fry ten
batches of frozen french fries. In between each batch, the oil temperature was allowed to
drop to around 300F. After the tenth batch, three 100ml samples of the used oil were then
heated until ignition in a stainless steel frying pan. The resulting oil ignition
temperatures, and the ignition temperatures for unused oil from the earlier tests are given
in the table below.

Test conditions Ignition temperature

Oil type Pan type Range F)

used stainless steel Rinnai 700, 730, 735

fresh stainless steel Rinnai 750

fresh cast iron Rinnai 730

fresh aluminum Rinnai 680

fresh stainless steel electric 760

fresh cast iron electric 740

fresh aluminum electric 760

These test results are consistent with the findings in the literature and show that the
ignition temperatures in the used oil tests lay within the range of ignition temperatures
noted for fresh oil.



